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 الوطني  لعلوم والرياضياتا أولمبياد 

  ول اή͋Ίال الأ 

، أراد γͺ ̘Ί̊̊͜س ;Τ̥ͬ̊ دهάͤ ΐد أ͔لي ΉΊ̡̌;̼  ̶̼̎̚ى ا΍Ί̼ارس اΤδάΒ̥̊Ίفي Ύ̡̹̙͂ اγ΍γͽΊ̊ء  

 kg 0.1328اΤΉ̡ͽΊ الإΤγΊ̊΍̮    و;Β̠̊،  وͤ̊ءفي    دهΐ اάͣΊدά̮ ΐΎ0.0117 L    ΐΎد̢ه. ͺ̊م ͓̘̚  

   ؟;Τ̥ͬ̊ دهΐ اάͣΊد g  ، ̊΍ͬ 124.1وهά ͬ̊رغ  اάΊͤ̊ءͬ̎ذا ΍Ή̠ͤ أن ;ΤΉ̡ ؛ 

)ΐΎ ̼̚ς δάΑͣ΍Ί̊م ا ا͂ͤ̊ة άͺا̼ͤ الأرͅ ΎΤ. (  

In the chemistry laboratory of a secondary school, a student wanted to 

measure the density of pure agarwood oil to verify its quality. He poured 

0.0117 L of agarwood oil into a container, and the total mass became 0.1328 

kg. Given that the mass of the empty container is 124.1 g, what is the density 

of the agarwood oil?  

(Significant figures rules should be taken in consideration.) 

 
A( 0.74 g/mL 

(B  0.744 g/mL 

C(  0.74 g/L  

D( 0.744 g/L  
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 الوطني  لعلوم والرياضياتا أولمبياد 

  اΊ̥̊نياή͋Ίال 

ر اγ̊͜γ̶̡̊ت اΑΊ͚ͫ اΊ̹̊م في اΤͽΉ΍΍Ί اΤγ͂ͣ̚Ί اάͣ͋Ίدά̵̚ Τδالي  ّ̼ ͹ُ̢267,000,000,000 

Ί̊̚ Όͺ̡̼͂وΐδ اβ΍ΉͣΊ اγ̵͓Ί̴؟ Ίه̾ا ا ΐͤ ͂γ̡̙ͣΊا ΐͽ΍δ ͪγ; .ΈγΎ͂̚ 

Saudi Arabia's crude oil reserves are estimated at approximately 

267,000,000,000 barrels. How can this number be expressed in correct 

scientific notation? 

 

A( 
2.67   ΈγΎ͂̚  × 10⁹ 

2.67  × 10⁹ barrels 

(B  
26.7  ΈγΎ͂̚  × 10¹⁰ 

26.7  × 10¹⁰ barrels 

C(  
 10¹¹ × 2.67   ΈγΎ͂̚  

barrels 10¹¹ × 2.67    

D( 
 10¹²×0.267   ΈγΎ͂̚  

barrels 10¹²×0.267    
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 الوطني  لعلوم والرياضياتا أولمبياد 

̤ اή͋Ίال  Ί̥̊Ίا  

̊. إذا ΍Ή̠ͤ أن  ΐΎ اγ΍Ί̊ه اσ̵΍Ίة ΤγΉ̵̢ Τ̵͛Ύ ̡̬Α̢  3450,000 m   БγΎάδ ا͹δ ̊Ύ ͸γ͹͏Ί̊رب

 β̊ء ه΍Ίا Τ̥ͬ̊;1 g/mL   БγΎάδ Τ̡̭Α΍Ί̊ه اγ΍Ίا ΤΉ̡; βه ̊΍ͬ ،̊؟  

Al-Shuqaiq desalination plant produces approximately 450,000 m³ of 

desalinated water per day. Given that the density of water is 1 g/mL, what is 

the mass of the water produced daily? 

 

A( 45 Mg 

(B  45 Gg 

C(  450 Mg  

D( 450 Gg  
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 الوطني  لعلوم والرياضياتا أولمبياد 

͢ اή͋Ίال  ا͂̚ Ίا  

اͽΊه͂̊̚ئي    ΈγΉ̵̡Ίا  Τγ͏ͨأ  Τδͫ̊ذΒ γͺ Ό̡δ̊س  ΉΊهγ̼روΐγ̮ الأ̺͗͂،  Ύ͏͂وع "άγΒم"   ά̚اΤ͛͌ في 

Τδͫ̊ذΑΊا ̠̦̊̚ ) ̈́Ύ͂Ί̊̚ هΊ ̈́Ύ͂δُ ̾يΊاpL( ، :ΤͺσͣΊ̶͋̊̚ه ̡̹̼̊͌̚ام ا ΐͽ΍δو  

𝐿௣ =
𝑉

𝐴. 𝑡. ∆𝑃
 

)  ̤γ̶V  و  ،Ό̵̭Ίا  άه ((A)    و  ،Τ̶̊͋΍Ίا  άه(𝑡)   و  ،ΐΎ̈́Ίا  άه∆𝑃)  ̶̼ةά̚ ͚ͧ͗Ίا ) هά ͬ͂ق 
2N/m  .  ̴γ̵͓Ίا ͂γ̡̙ͣΊا ̊Ύ  Τδͫ̊ذΑΊ̶̼ة ̦̠̊̚ اάΊ̼وليΊ̊͟م اΑΉΊ Τγ̶̼͌̊͌ات الأάΊ̡̹̼̊͌̚ام ا 

(SI) ؟  

  

In the NEOM green hydrogen project, the permeability of electrolysis 

membranes is characterized by the permeability coefficient, denoted by 𝐿௣ . 

It can be calculated using the following relation: 

𝐿௣ =
𝑉

𝐴 ⋅ 𝑡 ⋅ Δ𝑃
 

 

where (V) is the volume, ( A)is the area, (t)is the time, and (Δ𝑃) is the 

pressure difference expressed in N/mଶ . What is the correct expression for 

the unit of the permeability coefficient using the base units of the 

International System of Units (SI)? 

A( m2. s . Kg-1 

(B  m-2. s-1. Kg-1 

C(  1-. kg 1-s.  2m 

D( 1-kg . 2. s 2m  
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 الوطني  لعلوم والرياضياتا أولمبياد 

͊ اή͋Ίال  Ύ̹̊Ίا  

إلى ά̶الي    Τ̶͂ا Ίا  ΤΊ̶̊ في  ͦΊ̙̊Ίا  ̹͒͏Ίا اδ0.240 L    ،Τ͹γͺ̼Ί̵̡̊ج  في   β͹ΑΊا  ΐγ̭͋;الأ  ΐΎ

ά̵̡δي   12 وά̶ ͊ͫΑ̡δالي  ͸γ͏هΊا إذا ;̊ن هάاء   .Τ͹γͺد Έ; ͂ة فيΎ 20.0 (  ͤلى%  (Ό̵̭Ί̊̚

،ΐγ̭͋;ي  أά̵̡δ ͂γͬ̈́ Ίاء اά16.0( ͤلىوه %  Ό̵̭Ί̊̚ (ΐγ̭͋;أ.   

 В̙ͤو اάΊا̶̼،   ͊ͫΑΊا في  اΊهάاء   Ό̶̭ Ί̵͋̊ب   ΤΎزσΊا  Τγ̵̊͋̚Ίا اγΉ΍ͣΊ̊ت  ا͂ء  ̮̎̚  Όͺ ΐͤ  ͂

ΤδάΑͣ΍Ί̊م ا   .الإΊ̊̚ Τ̮̼̊ͣ̚د اΐΎ ̘͌̊Α΍Ί الأرͅ

γͬ̈́͂) ا̡ͬ͂ض( Ίاء اάه Ό̶̭ ͋̊ويδ ͸γ͏هΊاء اάه Ό̶̭ أن.  

A resting adult requires approximately 0.240 L of pure oxygen per minute 

and breathes about 12 times per minute. If inhaled air contains 20.0% 

oxygen by volume and exhaled air contains 16.0% oxygen by volume, 

perform the necessary calculations to determine the volume of air per 

breath. Express your answer using the appropriate number of significant 

figures. 

(Assume that the volume of inhaled air is equal to the volume of exhaled air) 

A( 500 mL 

(B  5.0 × 102 mL 

C(  mL 25.00 × 10 

D( mL 36.0 × 10  

  

   



 

7 
 

 

 الوطني  لعلوم والرياضياتا أولمبياد 

  اΊ͋̊دساή͋Ίال 

  

  

  

  ̶͞ς ،Τ΍δ̼͹Ίر اά̭͋Ίلأ̶̼ ا ΤγΒ̼اγΎ ̊رةδ̊ء زΑ̦بأσ͛Ίا    ΤγΑ̚ Τ͹̙͜ نάّͽ̢و ̼δ̵̼Ίن اάΊ ّ͂γ̢ͧ

  ͢Ύ ΌΉͣ΍Ίا ͎ͺ̊Β .ΐΎ̈́Ί͂ور اΎ ͢Ύ بͤلى ̵͌͛هσ͛Ίع   اάΒ ً͂ا في γ̢ͧ Έ̥΍δ ̶̼ث ̊Ύ إذا ;̊ن ̊Ύ

  .اΊ̾رات أو في Τ͹δ͂͜ ار̢̙̊͜ه̊

Ίا Τγ΍ΉͣΊا͂ت ا γ̡͋ͫΊأي اΤγΊ̡̊  В̢̙ͣΤͺأ;̥͂ د Έͽ͏̚ ͂γ̡ͧΊه̾ا ا ΐͤ ͂ ؟  
  

During a field visit to an old bridge, students observed a change in the color 

of iron and the formation of a brown layer on its surface over time. The 

teacher discussed with the students whether this change represents a 

transformation in the type of atoms involved or a change in the way the 

atoms are bonded. 

Which of the following scientific explanations describes this change most 

accurately? 

 

A( 
 ά̵ّ̢ل ذرات اδ̵̼Ί̼ إلى ذرات δ̼̮̼ة 

Iron atoms are transformed into new types of atoms 

(B  
 Τͺ̊͜ ه̊ إلىΊά̵̢̾رات وΊا̡̺ͫ̊ء ا  

Atoms disappear and are converted into energy 

C(  

γ̢̘͂ اΊ̾رات دون άΒ ّ͂γ̢ͧͤه̊  ̢ ّ͂γ̢ͧ 

The arrangement of atoms changes while the types of atoms remain 

unchanged 

D( 
  ذو̊̚ن اδ̵̼Ί̼ في اΊهάاء 

Iron dissolves in the air 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͢ اή͋Ίال  ̊͋̚Ίا  

  Τ̭Ί̊ͣΎ Τ̵͛Ύ ̊رة إلىδل زσ̺Ί̊ه، ͐̊ه̼  اγ΍بσ͛Ίا   .β̭͋ͫΑ̚ نάΊ ̊دة ذاتΎ هγΊإ ̠ͫγُ͘أ ً̊γθ̊Ύ ̊ ً͘ ά̶

ά̵ΉΎظ ͨ̊ز   ̢̼͓ͤ̊ أو  را̘͌  ͠هάر  دون   ً̊γ̭δ̢̼ر  ΰ̡̺ͫا اάΉΊن  أن  ά̶͟ςا  γ͓ͺ͂ة،  ̡ͬ͂ة   ̼ͣ̚.   ̼Αͤو

Τ̵͓Ί̶̼ث في ا ̊Ύ Τ͏ͺ̊ΑΎ   ً̊͹̶ς  ̶̼ب، ;̡̘ أσ͛Ί͂هفي    اδ͂͹̢:  “ Έ̢ͤ̊ͫ ̼ل ͤلى ̶̼وثδ نάΉΊا̡̺ͫ̊ء ا

 .ه̾ا اΑ̡͌ς̡̊ج ΐΎ اΤγ̶̊ΑΊ اΤγ΍ΉͣΊ اΈγ̥΍̡̚ Τ͹Ή̡ͣ΍Ί اσ̡ͤ̊ͫΊت اΌδά  Τγθ̊γ΍γͽΊأراد اγ΍γ;."   ͹̢ ΌΉͣ΍Ί̊ئي

ُ̢̼ͣ اγ̡͋ͫΊ͂ اβ΍ΉͣΊ الأدق Όγγ͹̡Ί ه̾ا اάΊ͔ͪ؟  Τγ̢̙ͣ̊رات الآΊأي ا  

During a visit to a water treatment plant, students observed a water basin to which 

a substance with a distinct purple color had been added. After a short period, they 

noticed that the color gradually disappeared without the formation of any visible 

precipitate or noticeable gas. Later, during a discussion, one student wrote in his 

report:  “The disappearance of the color indicates that a chemical reaction has 

occurred.”  The teacher wanted to evaluate this conclusion from a scientific 

perspective related to the representation of chemical reactions.  Which of the 

following statements provides the most accurate scientific evaluation? 

A( 

ً̊γθ̊γ΍γ; Έ̡ͤ̊ͫΊا Έγ̥΍̢ دون Τγ̶͋ Τ̶͟σΎ ͤلى ̼΍̡ͣδ هΒ̊فٍ لأ; ͂γͨ ͔ͪάΊا 

The description is insufficient because it relies on a sensory observation 

without representing the reaction chemically 

(B  

ά̵Ί̊̚ ̶̡͟هσΎ ΐͽ΍δ ً͂ا γ̢ͧ ͂;̾ δ هΒلأ ̴γ̵͔ ͔ͪάΊساا 

The description is correct because it mentions a change observable by the 

senses  

C(  

  اγ̵͔ ͂γͨ ͔ͪάΊ̴ لأن اδ Έ̡ͤ̊ͫΊ̭̘ أن δ̶͓̙̊ه ͨ̊ز أو را̘͌

The description is incorrect because a chemical reaction must be 

accompanied by gas evolution or precipitate formation 

D( 

Έ̡ͤ̊ͫΉΊ ΤΊͣ̊دΎ Τ̡̊̚; ͏̡͂طδ ς هΒلأ ΈΎ̊; ͔ͪάΊا  

The description is complete because writing a chemical equation is not 

required to represent a reaction 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 Ίال اή͋Ίا ΐΎ̥̊  

 

 

 

 

 

 

  

̊ء    ـ̡أΑ̦ـ Ίـ̊ͅم  ا ̼ة،  ا͂ءات اΊ͋ـــΎσـΤ في ΐδ̢̹̈́ الأ͌ـــ΍ـ ا͂ت   اσ͛Ίب̼رδـ̘ ͤلى إ̮ ̡Β ΐγ̡̹͋̚ـــ

Τ̙Ή͓Ίم اάγΒάΎالأ )(sNH₄NO₃   .̘͌̊ΑΎ في وͤ̊ء ͼΊ̾̚ ΌهΎ̊γͺ لσ̺ نάّͽ̢ͨ̊ز و ̢̼͓ͤ̊ ̶͞άΊ  

  .اΊ̼اάΉΊ ΤγΉ̺ͤ̊ء ̹̊̚ر Ύ̊ء ͤلى اΊ̭̼ران

 ΐΎ ̘Ή  .اΐͤ ͂γ̡̙ͣΊ ه̾ا اΈ̡ͤ̊ͫΊ ̡̹̼̊͌̚ام Ύͣ̊دΤγͫ͟Ί ΤΊ دΤ͹γͺ اσ͛Ίبُ͜

 أي Ύͣ̊دΈ̥΍̢ Τγͫ͟Ί ΤΊ اΤͺ̼̚ Έ̡ͤ̊ͫΊ؟

During a safety training session on fertilizer storage, students heated solid 

ammonium nitrate NH₄NO₃(s). Gas evolution was observed along with 

condensation of water vapor on the container walls. 
 

Students were asked to express this reaction using an accurate word 

equation. 

Which word equation correctly represents this reaction? 

A( 
ا͂ت الأάγΒάΎم     ̡Β  

        ∆         
ር⎯⎯⎯⎯⎯ሲ      ̊ء΍Ί̹̊̚ر ا + ΐγ̡̮͂وγΒ 

Ammonium nitrate 
     ∆      
ሱ⎯⎯⎯ሮ nitrogen + water vapor 

(B  
ا͂ت الأάγΒάΎم +أ;ΐγ̭͋                ̦̊ني أ;γ̼͋ اγΑΊ̡͂وΐγ̮ + ̹̊̚ر ا΍Ί̊ء ̡Β 

Ammonium nitrate + oxygen → nitrogen dioxide + water vapor 

C(  
      ΐγ̭͋;م + أάγΒάΎا͂ت الأ ̡Β                 ΐγ̡̮͂وγΑΊا ̼γ͋;أول أ ΐγ̮̼روγه +  

Ammonium nitrate + oxygen → Nitrogen monoxide + hydrogen 

D( 
ا͂ت الأάγΒάΎم          ̡Β

        ∆         
ር⎯⎯⎯⎯⎯ሲ         ̼γ͋;أΐγ̡̮͂وγΑΊ̊ئي اΑ̦ ̊ء΍Ί̹̊̚ر ا + 

Ammonium nitrate 
     ∆      
ሱ⎯⎯⎯ሮ Dinitrogen oxide + water vapor 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  اΊ̡̊͌͢اή͋Ίال 

 

 

 

 

 

 

Τγ͹Α̢  Τ̵͛Ύ اδ̵̼Ί̼ في   ̼δرάΉ; άΉ̵Ύل   Τͬ̊͘إ أن  ا΍Ίهά̼͌Αن   ̶͞ς اΊ͏͂ب،   γΎ(III)̊ه 

 (aq)FeCl₃  مάδدά͓Ίا ̼γ͋;̼روγه Τͬ̊͘إ Ό̦ ،̊ء΍Ίإلى ا (aq)NaOH  ΤγΑ̚ ̊دةΎ نάّͽ̢ دي إلىήδ ،

̘θاά͏Ίا ΤΊͤلى إزا ̼ͤ̊͋δ ̊Ύ ،̊ع͹Ίن ̢̡̘͂͌ في اάΉΊا. 

ا͂ء أي άΎازΤΒ  اσ͛Ίبأراد   .δ ̊Ύ Έγ̥΍̵̢̼ث ;Έ̙ͺ ً̊γθ̊γ΍γ إ̮

 أي Ύͣ̊دΤΊ رάΎ ͂γͨ Τδ̈́ΎزوΈ̥΍̢ ΤΒ ه̾ا اΤͺ̼̚ Έ̡ͤ̊ͫΊ؟

At the drinking water purification plant, engineers observed that the 

addition of FeCl₃(aq)  solution of iron chloride to the water, and then the 

addition  of  NaOH(aq) sodium hydroxide, led to the formation of a brown 

substance that was deposited at the bottom, which helped remove 

impurities. 

The students wanted to represent what was happening chemically before 

making any balancing. 

Which unbalanced symbolic equation accurately represents this 

interaction? 

A( FeCl₃ (aq) + NaOH(aq)  ⟶ Fe(OH)₃ (s) + NaCl(aq) 

(B  Fe (s)+ NaOH(aq)  ⟶ Fe(OH)₃ (s) 

C(  )aq(+ 3NaCl (s) Fe(OH)₃ ⟶  (aq)+ 3NaOH  (aq)FeCl₃  

D( (g)+ Cl₂ (s)Fe ⟶  (aq)FeCl₃  
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال  ͐̊ͣΊا  

  Τγ̵̥̙Ίا͂ت ا ̡̙̹΍Ίا Ό̡̢ه ،Τδدάͣ͋Ίا Τγ͂ͣ̚Ίا ΤͽΉ΍΍Ί̾ي ̢͏ه̼ه اΊا βͤ̊Α͓Ίل اά̵̡Ίفي إ̊͜ر ا

 ̼δ̡͂γΒ βͤ̊̚ر ά̙̊ت ه;͂ ΍Ί̼ة. أ̶̼ ه̾ه اδ͂ͫΊا ͒θ͓̹̊Ίذات ا Τδά͗ͣΊا ͂γͨ ̙̊ت;͂ ΍Ίا Τ̼͌̚را

  βͤ̊̚رδ̙͂ͽΊ4̠(اS4N  ،(̤γ̶    ΐͽ΍δ ͂ γ̵̢͗  ه  Έ̢ͤ̊ͫ  ͸δ͂͜  ΐͤ ̠ δ̙͂ͽΊا Α̦̊ئي   ̼δرάΉ;  Α̦̊ئي 

)2Cl2S(   ͢Ύ̊γΒάΎͨ̊ز الأ  )3NH(  ، ً͹ͬ̊و ΊΤγθ̊γ΍γͽΊا ΤΊͣ̊د΍Ή ΤΒزوά΍Ίا ͂γͨ ΤγΊ̡̊Ίا:  

8Cl + S4+ NH 4S4N  3+ NH 2Cl2S  

  

In line with the industrial transformation witnessed by the Kingdom of 

Saudi Arabia, research laboratories are increasingly focusing on the study 

of inorganic compounds with unique properties. One such compound is 

tetrasulfur tetranitride (N4S4), which can be synthesized by reacting disulfur 

dichloride (S2Cl2) with ammonia gas (NH3), according to the following 

unbalanced chemical equation: 

8Cl + S4+ NH 4S4N  3+ NH 2Cl2S  

  ѿΊδ  ͸͹̵̡نάΒ̊ͺ  ΤΉ̡ͽΊفي ه̾  ̶ͫ͞ اΈ̡ͤ̊ͫΊا ا  ،̊γΒάΎͧ̊ز الأΊ ̼ͣديΊا ΈΎ̊ͣ΍Ίا Τ΍γͺ ̊Ύ  ̾يΊا  

δ؟Τ̵γ̵͔ ̊م   Έ̭ͣ ا΍Ίͣ̊دάΎ ΤΊزوΤΒ ͚̌͋̚̚ أرͅ

To satisfy the Law of Conservation of Mass in this reaction, what is the 

stoichiometric coefficient of ammonia that balances the equation using the 

simplest whole numbers? 

A( 12 

(B  14 

C(  16 

D( 18 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال    اΊ̵̊دي ͤ͏

ΐγ̡Ή أΐγ̡γ͌̊͌ اΊ̡̼رδ̘ اσ̺Ίل  ̶͂Ύ ̊ء، ͐̊ه̼واΑ̙Ίاد اά΍Ί ͢Α͓Ύ ̊د فيγ̙΍Ίب الأوσ͛Ί βͫγ͓

  .في إΒ̡̊ج اγ̭Ί͂ ا΍Ί̡̹̼͋م في اΑ̙Ί̊ء
 

Ό̡δ اά̵͓Ίل ͤلى أ;γ̼͋ اάγ͋Ί̊ͽΊم ΤΉ الأولى،  ̶͂΍Ίفي ا  (s)CaO   ͗̊فδُ  ΤγΒ̥̊Ίا ΤΉ ̶͂΍Ίفي ا Ό̦ ،

͂;̘ δُ ̼δ̡̼̮̹̼͋م في اσ͛Ίء وΤ̭Ί̊ͣΎ اΊ̭̼ران Ύ نάّͽ̡γͬ ̘;͂ ΍Ί̊ء إلى ه̾ا ا΍Ίا. 

 :في δ͂͹̢͂ه أن اΈ̡ͤ̊ͫΊ اΊ̥̊ني Ήγ̥΍̢ ΐͽ΍δه ;Ί̡̊̊لي اσ͛Ίب;̡̘ أ̶̼ 
 

(aq)Ca(OH)₂ ⟶ (l)+ H₂O (s)CaO 

ΑΎ ̘Ήه ُ͜ ̊ ;γθ̊γ΍γً̊ د͹ًγͺ̊ ̼ͣ̚ ذͼΊ و ًͫ γΑ̢͓ Έ̡ͤ̊ͫΊه̾ا ا ͪγΑ̢͓. 

 άΒ ̊Ύع ه̾ا اΈ̡ͤ̊ͫΊ؟ 

During the summer training of Olympiad students at a building materials 

factory, they witnessed two key stages in the production of lime used in 

construction. 

In the first stage, calcium oxide is obtained, and then in the second stage, 

water is added to this compound to form a new compound used in painting 

and wall treatment. 

One student wrote in his report that the second reaction can be 

represented as:  

CaO(s) + H₂O(l) ⟶ Ca(OH)₂(aq) 

Then, he was asked to classify this reaction in a precise chemical manner. 

What kind of reaction is this? 

A( Decomposition  ͼͽ̢ͫ    

(B     Replacement    لσ̶إ     

C(      ا͂ق      Combustionا̶̡

D(      ΐδάͽ̢Formation    
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال    اΊ̥̊ني ͤ͏

  ΐΎ ̘Ή ُ͜  ،Τͤ̊Α͓Ί͂͠وف ا Ѿ̵̢̊ Τ͐̊ء في ورγ΍γͽΊب اσ͛Ί ̼انيγΎ ̘δ̊ء ̢̼رΑ̦ب أσ͛Ίك    اάΉ͌ Τ͌درا

 ΤγΒ̼ͣ΍Ίا Τ̢ͣͫ͂، وهά أθ̊͐ ͂Ύ͢ في اΑ͓Ί̊ͤ̊ت  Ύ ا͂رة ̊ت ̶ Ίͧ̊زات Τ͛͏Β في در̮ ا̈́ت Α̼ͤ ̢ͣ͂͘ه̊  ΉͫΊا

Τδا͂ر ̵Ίوا. ̘Ή͓Ίا اάγ͋γΑͧ΍Ίم   ΐΎ  ͚δ͂͐  ̠γ̢̙̥  Ό̢ اΊ̡̭̊رب،  إ̶̼ى  زMg  β̮̮̊(s) في  أά̙Βب   Έ̺دا

ΐγ̭͋;ͨ̊ز الأ ΐΎ ̊رγ̢ ر В͂ Ύُ ͼΊذ ̼ͣ̚ .̊ ً̭ ΐ اδ͂͏Ί͚ ̶تى أ̴͔̙ ά̡Ύه В̹ ُ͌  Ό̦ ،ا͂رة ̵ΉΊ ̊وم͹Ύ (g)O₂  ̙͂ͤ

  ̶͞ς .بά̙Βب الأσ͛Ί̭̼̚ران    ا ͸̡͓Ίا Όͤ̊Β ͖γ̚ق أά̵͋Ύ نАάͽ̢و ̼δ̼͐ ̬هά̚ م ا̶̡͂قάγ͋γΑͧ΍Ίأن ا

ΐγΉ̡ͤ̊ͫ΍Ίأ̶̼ ا ̼ ِͫ َΒ  ̊Ύ̼Αͤ Έ̡ͤ̊ͫΊا ͪͺά̢ Ό̦ ،بά̙Βب أراد     .الأσ͛Ί̶̼ث ̡̹̼̊͌̚ام   ا ̊΍ّͤ ّ̙ͣ͂واδ أن 

Έ̡ͤ̊ͫΊا وάΒع   Τ̢̭̊ΑΊوا  ΤΉ̡ͤ̊ͫ΍Ίا اά΍Ίاد   ̴͘άδ  ͸γͺد ;γ΍γ̊ئي   Έγ̥΍̢.   Έ̥΍δ  ΤγΊ̡̊Ίا اγ̹Ί̊رات   ΐΎ أي 

؟  АͪΑ͓δُ تσ̡ͤ̊ͫΊا ΐΎ عάΒ وإلى أي ،Έ̡ͤ̊ͫΊه̾ا اΊ Τ̵γ̵͓Ίا ΤΒزوά΍Ίا Τγθ̊γ΍γͽΊا ΤΊͣ̊د΍Ίا  
  

During a field training session for chemistry students in a workshop simulating 

industrial conditions, the students were asked to study the behavior of metals when 

exposed to reactive gases at elevated temperatures—conditions commonly 

encountered in metallurgical and thermal industries. In one experiment, a strip of solid 

magnesium, Mg(s), was secured inside a heat-resistant glass tube and heated until it 

became incandescent. A stream of oxygen gas, O₂(g), was then passed through the tube. 

The students observed that the magnesium burned with an intense bright glow, 

forming a fine white powder that deposited on and adhered to the walls of the tube. 

The reaction stopped when one of the reactants was completely consumed. The 

students wanted to describe what occurred using an accurate chemical representation 

that clearly indicates the reactants, the products, and the type of reaction. Which of the 

following options gives the correctly balanced chemical equation for this reaction, and 

how is the reaction classified? 
 

A( 
2Mg(s) + O₂(g) ⟶ 2MgO(s) 

 Decomposition and Replacement   لσ̶ وإ ͼͽ̢ͫ    

(B  
(s)2MgO ⟶(g) + O₂ (s)2Mg 

ا͂ق     ΐδάͽ̢        Combustion and Formation وا̶̡

C(  
(g)+ O₂(s) Mg2 ⟶ (s)MgO2 

ا͂ق إσ̶ل       Combustion and Replacement      وا̶̡

D( 
Mg(s) + 2H₂O(l) ⟶ Mg(OH)₂(aq) + H2(g) 

  Decomposition and Replacement  لσ̶وإ ͼͽ̢ͫ 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال  ͏ͤ ̤Ί̥̊Ίا  

ΐΎ ̘Ή اσ͛Ίب اΊ̡ͣ͂ف ͤلى أر̚͢ άΎاد  ُ͜  ،ΤγΉ΍ͣΊ̊ء اγ΍γͽΊا Τ̶͓ في :Τδ̙̹͂Ύ  

OH3, Fe , HF , CH 4CuSO 

͂   ه̾ه اά΍Ίاد  وُ̠ͣ͘ ͛͹Ύ ̊ءΎ ي ͤلىά̵̡̢ وسή; في،  ͢ ِ͘ في ;Έ وا̶̼ ΍Ί ΐγ̙͛ͺ͓̙̊ح ;ه͂̊̚ئي    وَوُ

  . ͺ̊م اσ͛Ίب Έγ̡̭͋̚ اθ̡̊ΑΊ̬ في اΊ̭̼ول أدΒ̊ه: ΐΎ ه̾ه اήͽΊوس

In a practical chemistry class, students were asked to identify four laboratory 

substances: 

CuSO₄ , Fe , HF, and CH₃OH 

These substances were placed in beakers containing distilled water, and two 

electrodes connected to an electric lamp were inserted into each beaker. The 

students recorded the results in the table below: 

  الإ̊͘ءة (اΈγ͔ά̡Ί)   ا΍Ί͟ه͂ (اάΉΊن واΤΊ̵̊Ί)  اͽΊ̌س 
The beaker Appearance (color and condition) Lighting (Conductivity) 

(1)  
  إ̊͘ءة Τδάͺ ̮̼اً   άΉ̵Ύل أزرق ͔̊فٍ 

clear blue solution bulb glows very strongly 

(2) 
  ά̢ ς̮̼ إ̊͘ءة   Όδ̼ͤ Έθ̊͌ اάΉΊن

colorless liquid bulb does not glow 

(3) 
δ̊دΎر Τ̙Ή͔ ̊دةΎ Τ ̊ع͹Ί͂ة في ا͹̡͋Ύ   إ̊͘ءة ̼̮ά̢ ς  

Gray solid at the bottom bulb does not glow  

(4) 
  إ̊͘ءة Όδ̼ͤ Έθ̊͌  Τ̡̺ͬ̊ اάΉΊن

colorless liquid bulb glows dimly 

γ̢̘͂ اά΍ΉΊ ̴γ̵͓Ίاد ̡Ίا άه ̊Ύ ،̭̼ولΊ̊ت في اΒ̊γ̙Ί̊ءً ͤلى اΑ̚ وسήͽΊ؟ 4، 3، 2، 1( في ا(  

Based on the data in the table, what is the correct order of the materials in 

beakers (1, 2, 3, 4)? 

 (1) (2) (3) (4) 

A( 4CuSO  OH3CH  Fe  HF  

(B  Fe HF 4CuSO OH3CH 

C(  4CuSO  HF  Fe  OH3CH  

D( OH3CH  4CuSO  HF  Fe  
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال  ا͂̚͢ ͤ͏ Ίا  

ΐγُ̢̙    ̊هΒ̊̚ذو  ̼ͣ̚  ΤͫΉ̡̹Ύ  ΤγΒάδأ ͂;̙̊ت  Ύ  Τͣ̚لأر  Τγ΍γ̮͋ ΍Β̊ذج  أدΒ̊ه   Τγ̵γ͘ά̡Ίا اά͌͂Ίم 

)، I, II, III, IVوΑδ̢̌ه̊ ΈΎ̊; Έͽ͏̚ في ا΍Ί̊ء. ادرس اάΎ͂Ίز واΑ̵͏Ί̊ت اΤ̵͘ά΍Ί داΈ̺ اήͽΊوس (

γ̢̘͂ اΊ̾ي Έ; ͚͂̚δ ̶͂ف ( ̡Ί̶̼د ا Ό̦a, b, c, d ̵ً̊γ̵͔ ًσγ̥΍̢ هΉ̥΍̢ تيΊ̌س اͽΊ̊̚ (.  

The diagrams below show particulate models of four different ionic 

compounds after they have dissolved and fully dissociated in water. Study 

the symbols and charges shown inside beakers (I, II, III, and IV), then 

determine the order that correctly matches each letter (a, b, c, d) with the 

beaker it represents 

a(   
ا͂ت اΊ̙̊رάδم ̡Β  

b(   
  ;άΉرδ̼ اά͓Ίدάδم 

Barium Nitrate Sodium Chloride 

c (   
  ;Βά͂̊̚ت اάγ̢͌̊ά̙Ίم 

d (   
  ;δ̡̙͂̊ت اάγ͋γΑͧ΍Ίم 

Potassium Carbonate Magnesium Sulfate 

      

    
 

  

 
  (IV) ;̌س  (III);̌س  (II);̌س  (I);̌س

Beaker (I)  Beaker (II)  Beaker (III)  Beaker (IV)  

A( )a (  )b (  )d (  )c (  

(B )b (  )d (  )c (  )a (  

C( )a (  )d (  )c (  )b (  

D( )d (  )a (  )b (  )c (  
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال  ͏ͤ ͊Ύ̹̊Ίا  

  
  ̈́γΉ;ά̦الأر  ̼δ̵̡̼Ί̊̚و) اΉͫΊ̙͋̊ر  Ύ̼ͣن   Τδά̢̭8O3KAlSiΤγθ̊γ΍γ;άγ̮  ΤγΉ΍ͤ  βه  (    Τγ͌̊͌أ

Τͣγ̙͛Ί̵̢̼ث في ا   Τ̭γ̡Β  دي إلىήδ ̊΍Ύ ،̘Ή͓Ί̙͋̊ر اΉͫΊ̼ͣن اΎ ͢Ύ ͼγΒά͂̚ͽΊا ͖΍̶ Έ̢ͤ̊ͫ

̠γΑγΊ̊وͽΊا)  ΐγ͛Ίا إلى  وΊά̵̢ه  ا΍Ί̼ͣني  هΉͽγه   ͼͽ̢ͫ  4(OH)5O2Si2AlΤ̙θذا وأΒάδ̊ت   (    ً̊͹ͬو

 (ΤΒزوάΎ ͂γͨ ΤΊͣ̊د΍Ίا) :ΤγΊ̡̊Ίا ΤΊͣ̊د΍ΉΊ  

KAlSi3O8(s) + H2CO3(aq) + H2O(l) → Al2Si2O5(OH)4(s) + H4SiO4(aq) + KHCO3(aq) 

  

The weathering of feldspar (specifically orthoclase KAlSi3O8) is a basic 

geochemical process that occurs in nature. Carbonic acid reacts with the 

solid feldspar mineral, leading to the disintegration of its mineral structure 

and its transformation into clay (kaolinite Al2Si2O5(OH)4) and dissolved ions 

according to the following equation: (The equation is unbalanced) 

KAlSi3O8(s) + H2CO3(aq) + H2O(l) → Al2Si2O5(OH)4(s) + H4SiO4(aq) + KHCO3(aq) 

̊Ύ ؟ΤγΉ΍ͣΊفي ه̾ه ا Τ ̡̮͂ͫ΍Ί̊ت اΒάδالأ  

What are the spectator ions in this process? 

A( SiO4
4-

 (aq) , H+
(aq) , K+

(aq) 

(B  HCO3
-
(aq)  

C(  (aq)
+K,   (aq)

-
3HCO  

D( SiO4
4-

 (aq) , H+
(aq) , K+

(aq) , HCO3
-
(aq) 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال    اΊ͋̊دس ͤ͏

ͤ  ̼γ͋;̼روγه ΐΎ ̊ئيΎ لάΉ̵Ύ ͢Ύ مάγΒάΎ̡̊ت الأδ̙͂; ΐΎ ̊ئيΎ لάΉ̵Ύ ͚Ή̺ ̼Α  مάδ̙̊رΊفي  ا

ا΍Ίͣ̊دςت   ΐΎ أي  Βͫ̊ذة.   Τ̵θرا ذو  ͨ̊ز  و̢͓̼̊ͤ   ͖γ̚أ را̘͌  άͽ̢ن   ̶͞άُΊ ا̡̺̙̊ر،  أά̙Βب 

Τγ͓ͬ̊Ίا ΤγΒάδ؟  الأΤͺ̼̚ Έ̡ͤ̊ͫΊفي ه̾ا ا Τ̵̦̊دΊا Τγθ̊γ΍γͽΊا͂ت ا γ̡ͧΊا Τͬ̊; ̢͓ͪ ΤγΊ̡̊Ίا 

When aqueous solutions of ammonium sulfate and barium hydroxide are 

mixed in a test tube, the formation of a white precipitate and the evolution 

of a gas with a pungent odor are observed. Which of the following net ionic 

equations accurately describes all the chemical changes occurring in this 

reaction? 

 

A( Ba2+ (aq) 
 + SO4

2-
(aq)   BaSO4 (s) 

(B  NH4
+ (aq) 

 + OH-
(aq)   NH3 (g) + H2O(l) 

C(   2NH4
+ (aq) 

 + SO4
2-

(aq)  + Ba2+ (aq) 
 + 2OH-

(aq)   BaSO4 (s) + 2NH3 (g) + 2H2O(l) 

D(   (aq) OH42NH+  4 (s)BaSO  (aq) 
-2OH + (aq)  2++ Ba (aq) 

-2
4SO + (aq)  +

42NH  
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال  ͏ͤ ̊͋̚͢Ίا  

  Ό̢̘̊͜ن رͽΎ ̶͋̊س في β΍ ا̈́ن رͅ γΎ ͤلى ̼δ̵̼Ίا ΐΎ رة   و͘͢ ͌̊قά͓Ίفي ا ̴͘άΎ άه ̊΍;  .

ͤلى اΊ͋̊ق. أي  ) ا΍Ί̊ئي (III) أ;γ̼͋ اΎ ̼ͣ̚ )̼δ̵̼Ί͂ور ̡ͬ͂ة زάͽ̢ ̶͞άΊ ،ΤγΑΎن ΐΎ Τ͹̙͜ اΊ͓̼أ

 ΤγΊ̡̊Ί̙ͣ̊رات اΊ؟اΤ̵γ̵͔  

An iron rod was placed on a sensitive digital scale in a humid environment, 

as shown in the image. After a period of time, the formation of a rust layer 

(hydrated iron (III) oxide) was observed on the rod. Which of the following 

statements is correct? 

 
 

A( 

 ΐΎ Έͺا̈́ن أ γ΍Ίا͂ءة ا ͺ ̴̡̙͓͌75.0 g Ίا Έ;̢̐ ̘̙͋̚.̼δ̵̼  

The scale reading will become less than 75.0 g due to the corrosion of 

iron. 

(B  

 ̼Αͤ Τ̡̦̊̚ ا͂ءة ͹Ίا ΰ͹̡̙͌75.0 g ̼ͣمΊا ΐΎ ̵̢̡̼͋ث ς̢ͫنى و ς ̊دة΍Ίلأن ا.  

The reading will remain constant at 75.0 g because matter is neither 

created nor destroyed. 

C(  

 ΐΎ Έͺا̈́ن أ γ΍Ίا͂ءة ا ͺ ̴̡̙͓͌75.0 g ̼δ̵̼Ίا ΐΎ Τ̥ͬ̊; Έͺوأ Τ ّ͏   .لأن اΊ͓̼أ Ύ̊دة ه

The scale reading will become less than 75.0 g because rust is a brittle 

material and less dense than iron. 

D(  

  ΐΎ ̙͂;ا̈́ن أ γ΍Ίا͂ءة ا ͺ ̴̡̙͓͌75.0 g   اءάهΊا ΐγ̭͋;أ ͢Ύ ̼δ̵̼Ίا̵̢̊د ذرات ا Τ̭γ̡Β

  .اά̭Ίي

The scale reading will become greater than 75.0 g as a result of iron 

atoms combining with atmospheric oxygen. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂ اή͋Ίال  ͏ͤ ΐΎ̥̊Ίا  

 
   ) ά̵̡δي ͤلى 2(  ، واάΊͤ̊ء  ΐΎ ͨ̊ز اΊهάγΉγم  g8.0   ) ά̵̡δي ͤلىͼδ̼Ί1 وͤ̊ءان ͹ΉͧΎ̊ن، اάΊͤ̊ء (

44.0 g نά͂̚ͽΊا ̼γ͋;ͨ̊ز ̦̊ني أ ΐΎ )2(CO.    ؟Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊا Ўأي  

You have two sealed containers. Container (1) contains 8.0 g of helium gas, 

and container (2) contains 44.0 g of carbon dioxide (CO2) gas. Which of the 

following statements is correct? 
 

A(  

  ).2) هά ͣͪ͘ ̼ͤد اηδ̭̈́Ί̊ت في اάΊͤ̊ء (1̼ͤد اΊ̾رات في اάΊͤ̊ء (

The number of atoms in container (1) is twice the number of molecules 

in container (2). 

(B  

  .) ͤلى ̼ͤد أ;̙͂ ΐΎ اςά΍Ίت لأن ;Ή̡̡ه أ;ά̵̡δ2̙͂ي اάΊͤ̊ء (

Container (2) contains a larger number of moles because its mass is 

greater. 

C(  

ͪ Τ̥ͬ̊;1 اΊͧ̊ز في اάΊͤ̊ء ( ͣ͗Ίا ά̢ه هςάΎ ن أͤلى لأن ̼ͤدάͽ̢ أن ̘̭δ (.  

The density of the gas in container (1) must be higher because its mole 

count is double. 

D(  

  .)1في اάΊͤ̊ء δ (He  )͋̊وي Ύ̊΍ً̢̊ ̼ͤد ذرات2في اάΊͤ̊ء ( 2CO ̼ͤد ηδ̮̈́̊ت

The number of CO2 molecules in container (2) is exactly equal to the 

number of He atoms in container (1). 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͂͏ͤ ̡͌̊͢Ίال اή͋Ίا    

ΤγͽγΉγ͋Ί̊ل اΎ͂Ίا ΐͽΊ ،͓̼ر΍Ίا ̶̘͋ Τδدάͣ͋Ίا Τγ͂ͣ̚Ίا ΤͽΉ΍΍Ί̊ل في اΎ͂Ίا ̘γ;͂ ̢ ͪΉ̡̹δ    ΤγΊ̊ͤ Τγͤ̊Α͓Ίا

 ά̵̡̢ي ͤ̊دةً ͤلى ΐΎ ΤγΊ̊ͤ Τ̙͋Β ̦̊ني أ;γ̼͋ اάͽγΉγ͋Ίن –Τ͔̺̊ اΤΎ̡̼̹͋΍Ί في Τͤ̊Α͔ اΊ̮̈́̊ج    –اά̭Ίدة 

(SiO₂)  Ίالأ ̼γ͋;أ ΐΎ Τ̹͗ͫΑΎ ̘͋ΒوάمάγΑΎ (Al₂O₃)  ̊ئيΑ̥Ίا ̼δ̵̼Ίا ̼γ͋;وأ (FeO) .  

The composition of sand in Saudi Arabia varies by source, but high-quality industrial 

silica sands—especially those used in glassmaking—generally have high silicon dioxide 

(SiO₂) and low aluminum oxide (Al₂O₃) and iron(II) oxide ( FeO) content. 

ΤγΉ̡ͽΊا ̘͋ΑΊي ͤلى اά̵̡̢ ΈΎ͂Ίا ΐΎ ΤΑγͤ ن     %42.08  :وُ̮̼ أنάͽγΉγ͌ (Si) م      %1.50 وάγΑΎάΊأ (Al³⁺)    و

0.15%    ̼δ̶̼ (Fe²⁺) .  

 A sample of sand was found contain the following mass percentages: 42.08% silicon 

(Si), 1.50% aluminum (Al³⁺), 0.15% iron (Fe²⁺) 

άل اΑΊ̘͋ اΊ ΤγΊά΍Ίـ  ̶ΤγΊ̡̊Ί̙ͣ̊رات اΊا ΐΎ ̶̼د أي SiO₂  وAl₂O₃     إلى Τً̙͋Β1 mol   ΐΎ FeO Τ̵γ̵͓Ίا βه:  

Determine which of the following statements about the molar ratios of SiO₂ and Al₂O₃ 

relative to 1 mol of FeO are correct: 

Statements ̙ͣ̊راتΊا 

a) The sample contains approximately 557 

mol of SiO₂ per 1 mol of FeO 

 (a  اليά̶ ͤلى ΤΑγͣΊا  ά̵̡̢557 mol  ΐΎي 

SiO₂  ΈͽΊ1 mol  Ύ ΐ FeO 

b) The sample contains approximately 10.3 

mol of Al₂O₃ per 1 mol of FeO 

 (b  اليά̶ ͤلى ΤΑγͣΊي اά̵̡̢10.3 mol  ΐΎ 

Al₂O₃  Ί Έͽ1 mol   ΐΎ FeO 

c) The molar ratio of Al atoms to Fe atoms 

(Al:Fe) is 10.3:1, and thus the molar ratio of 

(Al₂O₃:FeO) must be 20.6:1 

 (c̾راتΊ  ΤγΊά΍Ίا  Τ̙͋ΑΊا Al  ذرات  Fe إلى 

(Al:Fe)    أن  10.3:1 ̢͋̊وي  ̘̭δ وΊ̡̊̊̚لي   ،

  ΤγΊά΍Ίا Τ̙͋ΑΊن اάͽ̢ـ ΊFeO)  (Al₂O₃:    ̢͋̊وي

20.6:1 

d) The sample contains less than 1 mol of 

SiO₂ per 1 mol of FeO 

 (d  ΐΎ Έͺأ اΤΑγͣΊ ͤلى   ά̵̡̢1 mol   ΐΎي 

SiO₂  ΈͽΊ1 mol   ΐΎFeO  

Τ̮̊̚الإ Έθ̼̚ا:                                                   Answer choices: 

A(  Τ̵γ̵͔ ̙ͣ̊راتΊا ͢γ΍̮  All statements are correct  

(B  ̙ͣ̊ر̢̊نΊا a و b ̵̡̊نγ̵͔ ͚͹ͬ Only statements a and b are correct 

C(  ̙ͣ̊راتΊا a و b و c  Τ̵γ̵͔  Statements a, b, and c are correct  

D(  Τ̵γ̵͔ ̊ك أي ̙ͤ̊رةΑه ͊γΊ  None of the statements is correct 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  اή͋Ίال اΊͣ͏͂ون 

 Τγηδ̭̈́Ίا Τͧγ͓Ίه اΊ يά͗ͤ ̘;͂ Ύ ̊δرάγΊاCO(NH₂)₂ .  

Urea is an organic compound with the molecular formula CO(NH₂)₂ . 

ΐΎ ΤΑγͤ ΤΉ̡; 1.68 اάγΊرδ̊ ̢͋̊وي × 10ସ g  

A sample of urea has a mass of 1.68 × 10ସ g 

̊Ύ    ΐΎ  Έٍ; ذرات   (O)والأ;ΐγ̭͋  ،    (N)واγΑΊ̡͂وΐγ̮  ،    (H)واΊهγ̼روΐγ̮  ،  (C)اά͂̚ͽΊن  ̼ͤد 

  ؟اά̮ά΍Ίدة في ΤΑγͤ اάγΊرδ̊ ا΍Ίͣ͛̊ة

What is the number of atoms of carbon (C), hydrogen (H), nitrogen(N), and 

oxygen (O) present in the sample? 

ΐͽ΍δ ا̡̹̼͌ام ;Έ اγ̡̺̊ر Ύ͂ة وا̶̼ة، أو أ;̥͂ Ύ ΐΎ͂ة، أو   .اγ̡̺ς̊رات اΤ̵͘άΎ ΤΑͽ΍΍Ί أدΒ̊ه

.ً̊ͅ σ̡̹̼͋͜م إδُ ς ̼ͺ  

The possible answers are given below. Each option may be used once, more 

than once, or not at all. 

 اγ̡̺ς̊ر 

Option 

 ̼ͤد اΊ̾رات 

Number of atoms 

a 1.69 × 10ଶ଺ 

b 3.38 × 10ଶ଺ 

c 6.76 × 10ଶ଺ 

d 2.80 × 10ଶ଺ 
  

Τ̮̊̚الإ Έθ̼̚ا:                                                   Answer choices: 

 
 ΐγ̭͋;أ  

Oxygen (O)  

Βγ ΐγ̡̮͂و  

Nitrogen (N)  

 ΐγ̮̼روγه  

Hydrogen (H)  

 ;ά͂̚ن 

Carbon (C)  

A( a  b  c  d  

(B  c a b a 

C(  b  d  a  b  

D( a  b  c a 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  اή͋Ίال اΊ̵̊دي واΊͣ͏͂ون 

ά̵̡δي  ;άΉرΉͬ ͓͂Αͤ Έͽّ͏δُ X ΐγͫΉ̡̹Ύ ΐδ̼δ̈́ي  .25.4 g   ΐΎ  ̼δرάΉͽΊا A   14.20ͤلى g   ΐΎ

 .ΐ اάΉͽΊرg Ύ 21.4ͤلى  ΐΎ B اάΉͽΊرg  ̼δ 32.6اάΉͽΊر، وά̵̡δي

A metal X forms two different chlorides. 25.4 g of chloride A contain 14.20 g 

of chlorine and 32.6 g of chloride B contains 21.4 g of chlorine. 

ͬ ،Τδ̡͋̊وΎ ΐγ̙;͂ ΍Ίا ΐΎ Έ; ̈́ي فيΉͫΊا ͓͂ΑͣΊا Έ̡;ُ ̠Β̊; ̊إذا΍  الأ ͦγ͓ΊاΤγΊو   ًς̊΍̶̡الأ;̥͂ ا

ΐδ̼δرάΉͽΉΊ ؟  

 If both chlorides contain equal masses of the metal, what is the most likely 

empirical formulas of the two chlorides? 

A( CoCl₂, CoCl₃  
(B  4NiCl₂, NiCl 
C(  FeCl₂,  FeCl₃   
D( 4ZnCl₂,  ZnCl  

 

 

  اή͋Ίال اΊ̥̊ني واΊͣ͏͂ون

ΐΎ ΤΑγͤ يά̵̡̢ C₆H₁₂  3.01ͤلى × 10ଶସ ΐγ̮̼روγهΊا ΐΎ ذرة.  

A sample of C₆H₁₂ contains 3.01 × 10ଶସ hydrogen atoms.  

 Ύ̊ ̼ͤد ذرات اά͂̚ͽΊن في ه̾ه اΤΑγͣΊ، وΎ̊ اΤΉ̡ͽΊ اΤΑγͣΉΊ ΤγΉͽΊ؟

What is the number of carbon atoms in the sample, and what is the total 

mass of the sample? 

 Number of carbons atoms  نά͂̚ͽΊ̼ͤد ذرات ا Total mass (g)  ΤγΉͽΊا ΤΉ̡ͽΊا 

A( 1.50 × 10ଶସ 56 

(B  2.51 × 10ଶଷ 84 

C(  3.01 × 10ଶସ 168 

D( 1.50 × 10ଶସ 35  
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 الوطني  لعلوم والرياضياتا أولمبياد 

  اή͋Ίال اΊ̥̊Ί̤ واΊͣ͏͂ون 

ّ͂;̘ Ύ̊ ͤلى   Ύ يά̵̡δ  ̘͋ΑΊا  ΤγΉ̡ͽΊر   %26.7اάͫ͌άͬ (P)   12.1و%  ΐγ̡̮͂وγΒ (N) 61.2  و%  

  . g/mol 348 اΤγΊά΍Ί ̢͋̊وي  و;Ή̡̡ه . άΉ; (Cl)ر 

A compound contains a mass percentage of 26.7% phosphorus (P), 12.1% 

nitrogen (N), and 61.2% chlorine (Cl), and its molar mass is 348 g/mol. 

̵γ̵͔ Τγ̢̙ͣ̊رات الآΊا ΐΎ أيΤ ؟ 

Which of the following statements are correct? 

Statements ̙ͣ̊راتΊا 

a) The empirical formula of the compound is 

PNCl₂. 

 (aΤγΊّالأو Τͧγ͓Ίا  βه ̘;ّ͂ ΍ΉΊPNCl₂ . 

b) The molecular formula must be an integer 

multiple of the empirical formula. 

 (b  ̊ ̵ً γ̵͔ ̊ ًͫ ͤ̊͗Ύ Τγηδ̭̈́Ίا Τͧγ͓Ίن اάͽ̢ أن ̘̭δ

 .ΤγΊّالأو Τͧγ͓ΉΊ 

c) The molecular formula P₃N₃Cl₆ is consistent 

with both the percentage composition and 

the given molar mass. 

 (c  Τγηδ̭̈́Ίا  Τͧγ͓ΊاP₃N₃Cl₆   ΐΎ  ГΈ;  ͢Ύ  ͸ͬاά̡̢

͂;γ̘ واΤΉ̡ͽΊ اΤγΊά΍Ί ا΍Ίͣ͛̊ة.  ̡ΉΊ Τδάη΍Ίا ̘͋ВΑΊا 

d) The formula P₂N₂Cl₄ can be the molecular 

formula because it has the same percentage 

composition as the empirical formula. 

 (d  Τͧγ͓Ίا άͽ̢ن  أن   ΐͽ΍δP₂N₂Cl₄    Τͧγ͓Ίا  βه

 Τͧγ͓ΉΊ Τδάη΍Ίا  ̘͋ВΑΊا  ͊ͫΒ ͼΉ̡΍̢ ̊هΒلأ Τγηδ̭̈́Ίا

 .ΤγΊّالأو 

e) Any multiple of the empirical formula could 

be correct, regardless of the molar mass. 

 (e  نάͽδ أن   ΤγΊّالأو  Τͧγ͓ΉΊ  ͪͤ̊͗Ύ لأيّ   ΐͽ΍δ

 .ΤγΊά΍Ίا ΤΉ̡ͽΊا ΐͤ ͂͟ΑΊا ّ͖ ͧ̚ ̊ ̵ً γ̵͔ 

Τ̮̊̚الإ Έθ̼̚ا:                                                   Answer choices: 

A(  ̙ͣ̊راتΊاa  وb   وc.  Statements a , b and c. 

(B   ̙ͣ̊ر̢̊نΊاa  وc .͚͹ͬ  Statements a and c only. 

C(   ̙ͣ̊راتΊاa  وd  وe. Statements a , d and e. 

D( Τ̵γ̵͔ ̙ͣ̊راتΊا ͢γ΍̮.  All statements are correct. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

ا͂̚͢ واΊͣ͏͂ون  Ίال اή͋Ίا  

ηδ̈́̊ت ا΍Ί̊ء في Ύ ̴ΉΎ̊ئي άΉ; ΐΎرδ̼ الأάγΑΎάΊم ̼د̮   ̼ͤδ̵̡̼Ί Τ̭͂̚  ̢̠δُ̮͂أ  AlCl₃ · xH₂O    . ͸̙͜ ِوُزن

ΐ اά̵̡΍Ίى لإزاΤΊ وγ̢̹̙͂ ͬ̊رغ، Ό̦ وُ͘͢ γͬه ͹Ύ̼ار ΐΎ اΉ΍Ί̴ ا΍Ί̊ئي   В̹ ُ͌  ͼΊ͂ة أ̺͂ى. ̼ͣ̚ ذΎ ِوُزن

Ή̠ اΈ̡ͽΊ في اΊ̭̼ول الآتي В̭ ُ͌  .ΤΉ̡ͽΊ̶تى ̦̙̊ت ا ΐγ̡̹͋Ίا ̼γُͤر، وأάΉ̡̙Ί̊ء اΎ: 
 

An experiment was performed to determine the number of water molecules in a 

hydrate of aluminum chloride, AlCl₃ · xH₂O. An empty evaporating dish was weighed, 

then a sample of the hydrate was added and the dish was reweighed. The sample 

was heated to drive off the water of crystallization and reheated until a constant 

mass was obtained. The recorded masses are shown in the table below: 
 

Mass of empty evaporating dish 25.807 g  ΤΉ̡;͂γ̡̹̙Ίا ͸̙͜ غ  اΊͫ̊ر

Mass of evaporating dish + hydrate 27.061 g  ΤΉ̡;͂γ̡̹̙Ίا ͸̙͜ ̊ئي΍Ίا ̴Ή΍Ίا + 

Mass of evaporating dish + contents 

after first heating 
26.503 g 

 ΤΉ̡;͂γ̡̹̙Ίا ͸̙͜ +  ̼ͣ̚ ̊تδά̵̡΍Ίا

 اΐγ̡̹͋Ί الأول 

Mass of evaporating dish + contents 

after second heating 
26.499 g 

 ΤΉ̡;͂γ̡̹̙Ίا ͸̙͜  ̼ͣ̚ ̊تδά̵̡΍Ίا +

 اΐγ̡̹͋Ί اΊ̥̊ني 

 Τͧγ͔ ̊Ύ ،هσͤ̊ت أΎάΉͣ΍Ί̡̹̼̊̊͌̚ام اΎ̊ئي؟ و΍Ίا ̴Ή΍Ίه̾ا ا Ό͌ا  

Using the above information, what is the formula and the name of this hydrate? 
 

A( Ίالأ ̼δرάΉ;ά مάγΑΎ ̊ئيΑ̦ ̊ء΍Ίا  AlCl₃ · 2H₂O  Aluminum chloride dihydrate 

(B  Ίالأ ̼δرάΉ;ά βͤ̊̚م رάγΑΎ̊ء΍Ίا AlCl₃ · 4H₂O Aluminum chloride tetrahydrate 

C(  Ίالأ ̼δرάΉ;ά م ̼͌اسيάγΑΎ̊ء΍Ίا  AlCl₃ · 6H₂O  Aluminum chloride hexahydrate 

D( Ίالأ ̼δرάΉ;ά م ͤ͏̊ريάγΑΎ̊ء΍Ίا  AlCl₃ · 10H₂O  Aluminum chloride decahydrate 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  اή͋Ίال اΎ̹̊Ί͊ واΊͣ͏͂ون 

ّ͂;̘ في اΊ̭̼ول أدΒ̊ه Ύ Ό͌ا ΈͽΊ(I-V)  ،̊Ύ ̊راتγ̹Ίا ΐΎ Τ̵γ̵͓Ίا Τγηδ̭̈́Ίا Τͧγ͓Ίا (a–e)  ؟  

For each compound name in the table below (I-V), which is the correct 

molecular formula from options (a–e)? 

)ً̊ͅ σ̡̹̼͋͜م إδُ ς ̼ͺ ͂ة، أوΎ ΐΎ ̥͂;͂ة وا̶̼ة، أو أΎ ̊رγ̺ Έ; ا̡̹̼͌ام ΐͽ΍δ. (  

(Each option may be used once, more than once, or not at all.) 

 V IV  III  II I  

Β̡͂ات اάγ͋Αͨ̊΍Ίم   

 ̼͌اΤγ͌ ا΍Ί̊ء 

 σ̺(II)ت اΊ͔͂̊ص 

  Τγ̦σ̦ ا΍Ί̊ء 

̼δرάΉ;  ͂δ̼͓͹Ίا(IV)  

 ΍̺̊سي ا΍Ί̊ء   

 ̼γΎ̈́͂̚وγΑ̭Α΍Ίا (II)      

  رβͤ̊̚ ا΍Ί̊ء 

 

  σ̺(II)ت اΑΊ̵̊س

  أ̶̊دΤδ ا΍Ί̊ء   

  

 Magnesium 

nitrate 

hexahydrate 

Lead (II) 

acetate trihydrate 

Tin (IV) 

chloride 

pentahydrate 

Manganese (II) 

bromide 

tetrahydrate 

Copper (II) 

acetate 

monohydrate 

a Mn(NO3)2•6H2O (CH3CO2)2Ld•3H2O SnCl2•5H2O MnBr2•4H2O (CH3CO2)2Cu•H2O 

b Mg(NO3)2•7H2O (CH3CO2)2Pb•3H2O TnCl4•5H2O MgBr2•4H2O Cu•H2O 

c Mg(NO2)2•6H2O (CH3CO2)4Pb•3H2O SnCl4•6H2O MnBr4•4H2O (CH3CO2)2Cu 

d Mg(NO3)2•6H2O (CH3CO2)2Pb•4H2O Sn(ClO2)2•5H2O Mn(BrO2)2•4H2O (CH3CO2)2Cu•2H2O 

e Mg(NO4)2•6H2O (CH3CO2)2Pb SnCl4•5H2O MnBr2•3H2O (CH3CO2)2Co•H2O 

 

Τ̮̊̚الإ Έθ̼̚ا:                                                   Answer choices: 

 I  II  III  IV  V  

A( b  c  d  a  e  

(B  a a e b d 

C(  c  e  c  b  a  

D( b  e  a  c  b  
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 الوطني  لعلوم والرياضياتا أولمبياد 

 

  



موهبة.. حيث تنتمي.
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