
أولمبياد العلوم والرياضيات
 الوطني "نسمو"

الاختبــــــــار النظــري للكيميــــــاء
نهائيات أولمبياد "نسمو" 2026 

الكيميــــــاء



 

2 
 

 
 

 الوطني  لعلوم والرياضياتا أولمبياد 

  

  . والأσΎح ̊̚لأ΍̶̊ض واά͹Ίا̼ͤ اγ΍ͽΤ̢̙͛͂΍Ί̊ت ا͹ΎΊ̊رΤΒ : 1اή͋Ίال 
Question 1: Comparison of quantities associated with acids, bases, and salts. 

  Ί̴̡͓̙ ا͹΍Ί̊رΤ̵γ̵͔ ΤΒ. ، )>أو  =  أو   < ( :  اΊͫ̊رغ الآΤγ̢ داΈ̺ ا΍Ί͂̚͢ اάΎ͂Ίز̶̼ أ ͹͚ͬ ا;̡̘

Write only one of the following symbols inside the empty box: (>, = or <) ,to make 

the comparison correct. 
 

 

 

1. 

 pH   لάΉ̵΍Ί0.0100 M  NaOH  

pH of a 0.0100 M  NaOH solution 

 pH   لάΉ̵΍Ί3NH 30.0100 mol/dm  

pH of a 0.0100 mol/dm3 NH3 

solution 

2. 
pH   لάΉ̵΍Ί3NH M0.0100   

pH of a 0.0100 M NH3 solution 

 pH   لάΉ̵΍Ί30.00100 M NH  

pH of a 0.00100 M NH3 solution 

3. 

pH    لάΉ̵΍Ί 30.0100 mol/dm    ΐΎ

  ͼδرάΉ;̼روγهΊا ͖΍̶  

pH of a 0.0100 mol/dm3 

hydrochloric acid 

  pH   لάΉ̵΍Ί 30.00100 mol/dm    ΐΎ

  ͼδرάΉ;̼روγهΊا ͖΍̶  

pH of a 0.00100 mol/dm3 

hydrochloric acid 

4.  

Τ΍γͺ في ͂γ̡ͧΊا pH لάΉ̵Ύ ͪγ̢̹ͫ ̼Αͤ 

0.100 M NaOH   ا͂ت Ύ ͂͏ͤ.  

pH change, if a 0.100 M NaOH 

solution is diluted 10 times more 

 Τ΍γͺ في   ͂γ̡ͧΊا pH لάΉ̵Ύ  ͪγ̢̹ͫ  ̼Αͤ 

 30.100 M NH  ا͂ت Ύ ͂͏ͤ.  

pH change, if a 0.100 M NH3 solution 

is diluted 10 times more 

5.  
  Τγ͗΍̶ ̮̈́يء ا΍Ί̊ء

the acidity of water molecule 

  Τγ͗΍̶ أάδن اΊهγ̼روάγΒم 

the acidity of hydronium ion 

6.  

  Τ΍γͺ  ̼Αͤ  ͼδرάΉ;̼روγهΊا  ͖΍̶  ̈́γ;͂ ̢

pH = 4  

concentration of a pH = 4 

hydrochloric acid 

   Τ΍γͺ  ̼Αͤ  ͼγ̡γ͌الأ  ͖΍̶ άΉ̵Ύل   ̈́γ;͂ ̢

pH = 4  

concentration of a pH = 4 acetic 

acid solution 

7. 
pH   لάΉ̵΍Ί30.100 M KNO 

pH of a 0.100 M KNO3 solution 

 pH   لάΉ̵΍Ί3CO20.100 M K 

pH of a 0.100 M K2CO3 solution 

8. 
pH   لάΉ̵΍Ί30.100 M KNO 

pH of a 0.100 M KNO3 solution 

 pH   لάΉ̵΍Ί3)30.100 M Al(NO 

pH of a 0.100 M Al(NO3)3 solution 
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 الوطني  لعلوم والرياضياتا أولمبياد 

9. 
pH   لάΉ̵΍Ί40.100 M NaHSO 

pH of a 0.100 M NaHSO4 solution 

 pH   لάΉ̵΍Ί30.100 M NaHCO 

pH of a 0.100 M NaHCO3 solution 

10. 
pH   لάΉ̵΍ΊS20.100 M Na 

pH of a 0.100 M Na2S solution 

 pH   لάΉ̵΍ΊCOONa30.100 M CH 

pH of a 0.100 M CH3COONa solution 

11.  

̼γ͋;̼روγهΊن اάδأ ̈́γ;͂     NH₃في άΉ̵Ύل   ̢

Ί Τ΍γͺ هpH = 10.00 

hydroxide ion concentration of a  

pH = 10.00 NH3 solution 

 ̼γ͋;̼روγهΊن اάδأ ̈́γ;͂   NaOHفي άΉ̵Ύل   ̢

Ί Τ΍γͺ هpH = 10.00 

hydroxide ion concentration of a  

pH = 10.00 NaOH solution 

12.  

  (ͼͽ̢ͫ)  ΐّδ̢̌  Τ άΉ̵Ύل    HClدر̮ في 

  Τ΍γͺ Ίه   ͼδرάΉ;̼روγهΊا  ͖΍̶pH = 

3.00 

degree of dissociation of HCl in a  

pH = 3.00 hydrochloric acid 

   (ͼͽ̢ͫ)  ΐّδ̢̌  Τ في άΉ̵Ύل    COOH 3CHدر̮

 Τ΍γͺ هΊ ͼγ̡͌ςا ͖΍̶pH = 3.00 

degree of dissociation of CH3COOH 

in a pH = 3.00 acetic acid solution 

13.  

  ΐّδ̢̌  Τ̙͋ΒNH₃    ̊γΒάΎلأΊ ̊ئيΎ لάΉ̵Ύ في

Τ΍γͺ هΊ pH = 10.00 

degree of ionization of NH₃ in an 

aqueous ammonia solution with          

pH = 10.00 

 

  ΐّδ̢̌  Τ̙͋ΒNH₃    هΊ  ̊γΒάΎلأΊ في άΉ̵Ύل Ύ̊ئي 

Τ΍γͺ pH = 11.00  

degree of ionization of NH₃ in an 

aqueous ammonia solution with          

pH = 11.00 

14.  
̼γ͋;̼روγهΊن اάδأ Τδ̼ͤ̊ͺ 

the basicity of hydroxide ion  

 ̼γ͋;̼روγهΊن اάδأ Τγ͗΍̶ 

the acidity of hydroxide ion 
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 الوطني  لعلوم والرياضياتا أولمبياد 

ا̈́ن اγ΍γͽΊ̊ئي 2اή͋Ίال  ̢ςا :  

Question 2: Chemical Equilibrium  
 

ا͂رة اΈ̡ͤ̊ͫΊ اΊ ΤΉ̊̚͹΍Ίه̊ ̶ Όγͺو ΤγΊ̡̊Ίا Τγ͋ͽͣΊت اσ̡ͤ̊ͫΊإلى ا ͂͟Βا. 

Consider the following reversible reactions and their corresponding heats of 

reaction. 

  rH 

a) 2 CH4(g)   ⇌     C2H2(g) + 3 H2(g) +377 kJ/mol 

b) CH4(g) + H2O(g)   ⇌   CO(g) + 3 H2(g) +337 kJ/mol 

c) C2H4(g) + H2(g)     ⇌     C2H6(g) –137 kJ/mol 

d) C(s) + CO2(g)      ⇌     2 CO(g) +172 kJ/mol 

e) CO2(g) + H2(g)     ⇌   CO(g) + H2O(g) –131 kJ/mol 

f) N2(g) + 3 H2(g)     ⇌     2 NH3(g) –92 kJ/mol 

Τ̡̊̚ͽ̚ ̘̮أ Τ̙͌̊Α΍Ί͂ة اγ͓ͧΊ̵͂وف اΊا! (a, b … f)    Τ̮̊̚ن الإάͽ̢ أن ΐͽ΍δ) " Όͣهγ΍̮" شيء " أو ς

ΎهΑ̊". (  

Answer by listing the appropriate lowercase letters (a, b … f) ! (The answer can be 

"all" or "none".) 

 

ا̈́ن 1.    ̢ςن ̦̠̊̚ اάͽδ Έ̢ͤ̊ͫ Ўأي ̈́γ;͂ا ̡Ίا ΤΊς̼̚(𝐾௖)   ͋̊ويδ  ا̈́ن ̢ςط ̦̠̊̚ اάͧ͗Ίا ΤΊς̼̚(𝐾௣)؟ 

1. For which reaction is the equilibrium constant expressed in terms of 

concentrations (𝐾௖) equal to the equilibrium constant expressed in terms of 

pressures (𝐾௣)? 

اΒ́̈ه̊ في اς̢̭̊ه الأβΎ̊Ύ (ا΍Ί̙̊͐͂) Α̼ͤ زδ̊دة اΊ͚͗ͧ؟  2.     أيЎ اσ̡ͤ̊ͫΊت ΐͽ΍δ إزاΤ̶ ا̢

2.  Which reactions their equilibrium can be shifted in the forward direction by 

increasing the pressure? 

ا͂رة؟3.    ̵Ίا Τ اΒ́̈ه̊ في اς̢̭̊ه الأβΎ̊Ύ (ا΍Ί̙̊͐͂) Α̼ͤ زδ̊دة در̮  أيЎ اσ̡ͤ̊ͫΊت ΐͽ΍δ إزاΤ̶ ا̢

3.  Which reactions their equilibrium can be shifted in the forward direction by 

increasing the temperature?  
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 الوطني  لعلوم والرياضياتا أولمبياد 

  .4  Ў̈́؟  أي Вͫ ̵Ύُ ̡̹̼̊͌̚ام βΎ̊Ύ̢̭̊ه الأςه̊ في اΒ́̈ا  اσ̡ͤ̊ͫΊت ΐͽ΍δ إزاάΎ Τ̶͘͢ ا̢

4. Which reactions can have their equilibrium position shifted in the forward 

direction by using a catalyst? 

  .5 Ўه  أيγͬ نάͽ̢ تσ̡ͤ̊ͫΊ̊ا   ΐΎ Τδ̡͋̊وΎ ̊تγ΍ͽ̚ ̊Βا̈́ن إذا ̼̚أ ̢ςا ̼Αͤ Τδ̡͋̊وΎ ادά΍Ίا ͢γ΍̮ ̈́γ;͂ا ̢

͚͹ͬ تσ̡ͤ̊ͫ΍Ί؟ ا 

5. Which reactions necessarily result in equal equilibrium concentrations for all 

species when only equal initial amounts of reactants are used? 

اΒ́̈ه̊ في اς̢̭̊ه الأβΎ̊Ύ (ا΍Ί̙̊͐͂) Α̼ͤ زδ̊دة Ό̶̭ اάΊͤ̊ء؟6.     أيЎ اσ̡ͤ̊ͫΊت ΐͽ΍δ إزاΤ̶ ا̢

6.  Which reactions their equilibrium can be shifted in the forward direction by 

increasing the volume of the gas space? 

  .7 Τͬ̊͘إ ̼Αͤ (̙͂͐̊΍Ίا) βΎ̊Ύ̢̭̊ه الأςه̊ في اΒ́̈ا   ؟H₂أيЎ اσ̡ͤ̊ͫΊت ΐͽ΍δ إزاΤ̶ ا̢

7.  Which reactions their equilibrium can be shifted in the forward direction by 

adding H2? 

ا̈́ ͺ̊Α̡δ͒أيЎ اσ̡ͤ̊ͫΊت  8.   ا͂رة؟ Ύ͢ه̊ Β̦̠̊̚ ا̢ ̵Ίا Τ   زδ̊دة در̮

8.  Which reactions have an equilibrium constant that decreases with increasing 

temperature? 
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 الوطني  لعلوم والرياضياتا أولمبياد 

ا̈́ن في اΤΊ̵̊Ί اΊͧ̊زΤδ : 3اή͋Ίال  ̢ςا  

Question 3: Gas-Phase Equilibrium 
 

Τδͧ̊زΊا ΤΊ̵̊Ίا̈́ن الآتي في ا ̢ςا ͸͹̵̡δ: 

The following equilibrium is established in the gas phase: 

4H2S(g) + 2SO2(g) ⇌ 3S2(g) + 4H2O(g) 

ا͂رة   ̶ Τ ا̈́ن Ίه̾ا اΑͤ800∘CΈ̡ͤ̊ͫΊ̼ در̮ ̢ςن ̦̠̊̚ اάͽδ ،: 

At 800∘C, the equilibrium constant for this reaction is: 

𝐾௖ = 2.60 

̼͹Ύ Τγ΍; ̠Ήُ̺1.00  ره̊ أد mol  ΐΎHଶS   Τγ΍;̼اره̊ أ̺͂ى و͹Ύ1.00 mol   ΐΎSOଶ لى وͤ̊ء إ ،͸ΉͧΎ 

ΐ اάΊͤ̊ء إلى  В̹ ُ͌  Ό̦800∘C.   أن ΐّγ̢̙ ،ا̈́ن ̢ςا ΤΊ̶̊ ل إلىά͔άΊا ̼Αͤ90.0و%  ΐΎHଶS  ̼ͺ.Έ̢ͤ̊ͫ 

A quantity of 1.00 mol of HଶS  and a quantity of 1.00 mol of SOଶ  were introduced 

into a closed vessel, and the vessel was then heated to 800∘C. Upon reaching 

equilibrium, it was found that 90.0% of the HଶS had been reacted. 

ا̈́ن، ά̶̼̚ة اά΍Ίل ةά̮ά΍د اΐΎγθ̊γ΍γͽΤ Ί اά΍Ίاد اΊا̶̘͋ ;άΒ Έ; Τγ΍ع  أ) ̢ςا ̼Αͤ ͤ̊ءάΊفي ا. 

a) Calculate the amount of each chemical species present in the vessel at 

equilibrium, in moles. 

 .dmଷا̶̘͋ Ό̶̭ اάΊͤ̊ء، ά̶̼̚ة    ب)

b) Calculate the volume of the vessel, in dmଷ . 

ا̈́ن، ά̶̼̚ة   γΉ̹͚ا̶̘͋ اΊ͚͗ͧ اͽΊلي Ί ج) ̢ςاkPa.  

c) Calculate the total pressure of the equilibrium mixture, in kPa. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

̙ه: 4اή͋Ίال  ّ͌   ذاΤγ̙θ هγ̼رو;γ̼͋ اͽΊ̊دάγΎم و̢͂

Question 4: Solubility and Precipitation of Cadmium Hydroxide 
 

اͽΊ̊دάγΎم    ̼γ͋;̼روγهΊ  Τ̚الإذا  Έ̶͔̊  Τ΍γͺ[Cd(OH)ଶ]  ا͂رة ̶  Τ در̮  ̼Αͤ 25°C  ̢͋̊وي

5.00 × 10ିଵ଺. 

Solubility product of cadmium hydroxide [Cd(OH)2] at 25 °C is 5.00 10–16.  

 .   άΉ̵΍Ί 25°Cل ΐΎ ̙͢͏Ύ هγ̼رو;γ̼͋ اͽΊ̊دάγΎم pH ̼Αͤ ا̶̘͋ Τ΍γͺ   أ)  

a) Calculate pH of saturated cadmium hydroxide solution at 25 °C .  

]14–10 = 1.00  wK[ 

̘   ب) ّ͌ ̢͂ Ί  ͚Ή̺ ̼Αͤهγ͌ Έ̵̼ث  اͽΊ̊دάγΎم   ̼γ͋;̼روγ3100ه cm  مάγΎ̊دͽΊا ا͂ت  ̡Β άΉ̵Ύل   ΐΎ

͂;γ̈́ه  ̢ 30.0100 mol/dm Ύ ͢ 3100 cm ΐΎ لάΉ̵ΎNaOH   ذوpH = 8.50  ؟ 

b)  Will cadmium hydroxide precipitate when 100 cm³ of a 0.0100 mol/dm³  cadmium 

nitrate solution is mixed with 100 cm³ of an NaOH solution with pH = 8.50?  

Ό̢   ج) ΐΎ    إذا   ̈́;͂ Ύ άΉ̵Ύل   Τͬ̊͘إNaOH     ̈́هγ;͂ ̢ اͽΊ̊دάγΎم  ا͂ت  ̡Β άΉ̵Ύل  إلى  ا͂ت  ͛ͺ  Έͽ͐ ͤلى 

 30.0100 mol/dm  ،ͬ  Τ΍γͺ أي ̼ΑͣpH   ̙̼أδ  ̘͌͂ا Ίن اάّͽ̢    ؟) ς ل الأ͔ليάΉ̵΍Ίا Ό̶̭ ̡ͫ͂ض أنδ

.(َ̊γΉ΍ͤ ͂γ̡ͧδ 

c) At what pH does a precipitation begin to form, when a concentrated NaOH 

solution is added dropwise to a 0.0100 mol/dm3 cadmium nitrate solution? (the 

volume of the original solution practically does not change) 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  ) ΐγγ̢ͣpH أ;άΉͺ ̈́Ήͬ ̼γ͋ي γ̢ͧ ΐΎّ͂ اΌͺ͂Ί اΊهγ̼روγ̮ني (:  5اή͋Ίال

Question 5: Identification of an Alkali Metal Oxide from a pH Change 
  

  Τ̚إذا ̼Αͤ337.5 mg     ي فيάΉͺ ̈́Ήͬ ̼γ͋;أ ΐΎ 3250 cm    هΊ ͼδرάΉ;̼روγهΊا ͖΍̶ ΐΎpH = 1.00  ،

 Τ΍γͺ ّ͂تγ̢ͧpH  لάΉ̵΍ΉΊ ̼ار و̶̼ة وا̶̼ة͹΍̚ (ً̡̦̊̊̚ ً̊γΉ΍ͤ ه΍̶̭ β͹̚ ̾يΊا). 

When 337.5 mg of an alkali metal oxide was dissolved in 250 cm3 of hydrochloric 

acid pH = 1.00, the pH of the solution, which had a practically unchanged volume, 

changed by 1.00 units.  

 .اΉͫΊ̈́ اάΉ͹Ίيه̾ا ΤΊς̼ΉΊ ͤلى اΉͫΊ̈́ اάΉ͹Ίي، ا;̡̘ Τͧγ͔ أ;Me   ̼γ͋إذا اُ̡̹̼͌م اΎ͂Ί̈́   أ)  

a)  If Me is used as the chemical symbol of the alkali metal, give the formula of the 

alkali metal oxide. 

 .ا΍̶ ͢Ύ ̈́ΉͫΊ͖ اΊهγ̼رو;άΉرͼδه̾ا ا;̡̘ Ύͣ̊دΤΊ اΈ̡ͤ̊ͫΊ (أو ا΍Ίͣ̊دΤΊ الأΤγΒάδ) Έ̡ͤ̊ͫΊ أ;γ̼͋  ب)

b) Write the reaction equation (or ionic equation) of the reaction of metal oxide and 

hydrochloric acid. 

 .ذاب في ΍̶͖ اΊهγ̼رو;άΉرͼδ اΊ̾يάΉ͹ي اΉͫΊ̈́ ه̾ا اΊأو̮̼ Ί̵̊͋̊̊̚̚ت أ;γ̼͋  ج)

c) Calculate, which alkali metal oxide was dissolved in hydrochloric acid. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

ͪ  : 6اή͋Ίال γ̡̹ͫΊ̊̚ Τδ̼ͤ̊ͺ ΈγΊ̵̊Ύ ͂γ̵̢͗  

Question 6: Preparation of Basic Solutions by Dilution 
 

  ̊Αδ̼Ί ͂ͬά̡δ3500 cm لάΉ̵Ύ ΐΎNaOH    ̈́هγ;͂ ̢0.500 M ،    ̈́هγ;͂  ̢̊γΒάΎل أάΉ̵Ύ ͼΊ̾;25.0و m/m% 

 ..3g/cm 0.910و;̡̥̊ͬه 

500 cm3 of 0.500 M NaOH solution and 25.0 m/m% ammonia solution with a density 

of 0.910 g/cm3 are available.  

͂;γ̈́ه  اάΉ͛΍Ίب ̢ ̊γΒάΎل أάΉ̵Ύ ͂γ̵̢͗0.500 M  ΐΎ  .رά;̾ ΍Ίا ̊γΒάΎل الأάΉ̵Ύ 

الأγΒάΎ̊    أ) ͂;γ̈́ه(ا̶̘͋ άΉ̵Ύ Ό̶̭ل  ̢25.0 m/m% (  ͂γ̵̡͗Ί γ̢̹ͫ ̘̭δͫه  cm   ΐΎ 3500 اΊ̾ي 

͂;γ̈́ه  ̢ ̊γΒάΎل أάΉ̵Ύ30.500 mol/dm . 

0.500 M solution should be prepared from the ammonia solution.  

a) Calculate how much volume of (25.0 m/m%)  ammonia solution must be diluted 

to prepare 500 cm3 of ammonia solution with a concentration of 0.500 mol/dm3. 

  

  Τ΍γͺ هΊ الأάΉ̵Ύ ͪγ̢̹ͫ ͸δ͂͜ ΐͤ NaOH   ̊γΒάΎل   ΒpH = 11.00̘͂ͨ في άΉ̵Ύ ͂γ̵̢͗ل  وάΉ̵Ύل 

̊͹ً̊͌̚ ͂ А͗ ̵΍Ίا. 

We want to prepare a solution with pH = 11.00 by diluting the NaOH and the 

previously prepared ammonia solution. 

γ̢̹ͫ 3500 cm   ΐΎͫه γ̵̡͗Ί͂    اσΊزم   άΉ̵Ύ ΐΎ0.500 M NaOHل    3cmا̶̘͋ اά̚ Ό̵̭Ί̶̼ة    ب)  

 .άΉ̵ΎpH = 11.00ل Ίه 

b) Calculate how much cm3 of 0.500 M NaOH solution must be diluted to prepare 

500 cm3 , pH = 11.00 solution. 

 

 γ̢̹ͫ 3500 cm   ΐΎͫه γ̵̡͗Ί͂    اσΊزم   άΉ̵Ύ ΐΎ 30.500 M NHل    3cmا̶̘͋ اά̚ Ό̵̭Ί̶̼ة    ج)   

άΉ̵ΎpH = 11.00  ̤γ̶)(Kୠ(NHଷ)ل Ίه  = 1.78 × 10ିହ. 

c)   Calculate how much cm3 of 0.500 M NH3 solution must be diluted to prepare 500 

cm3 , pH = 11.00 solution. (Kୠ(NHଷ) = 1.78 × 10ିହ). 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  

 :Ύͣ̊دΤΊ اΈ̡ͤ̊ͫΊ هβ اΎ.̊Ύ Έ̡ͤ̊ͫΊ Τͤ͂͋Ί̼ͣل Ό̡δ دراͺσͤ Τ͌̊ت 

The rate relationships of a reaction are being examined. Equation of the reaction:  

A(g) + 2 B(g)  2 D(g) 

̹͒Ήδ ̈́γ;͂ا  .اΤΒάّͽ̡΍Ί في و̶̼ة اD ΐΎ̈́Ί اΤΎ̡̼̹͋΍Ί، و;B Τγ΍ و  ΐΎ Έ;A  اΊ̭̼ول أدΒ̊ه ̢

The table below summarizes the A and B concentrations used and the amount of D 

formed per unit of time. 

c(A) 

(mol/dm3) 

c(B) 

(mol/dm3) 

c(D)/t 










sdm

mol
3  

 c(A) 

(mol/dm3) 

c(B) 

(mol/dm3) 

c(D)/t 










sdm

mol
3  

0.100 0.100 0.00200  0.100 0.0800 0.00160 

0.100 0.0500 0.00100  0.0500 0.0800 0.00080 

0.100 0.200 0.00400  0.200 0.0800 0.00320 

0.100 0.300 0.00600  0.400 0.0800 0.00640 
 

͂;γ̈́  أ)    ̴ ا΍̡ͤ̊د Ύ̼ͣل Τͤ͂͌ اΈ̡ͤ̊ͫΊ ͤلى ̢ ّ͘ άδ  ΤγΊ̡̊Ίا ΤγΒ̊γ̙Ίم اά͌͂Ίا ΐΎ ЏأيA   ̊؟Ύ   ̵͂فΊ̾ي   اΊا

 ̴γ̵͓Ίا Έͽ͏Ίا ͊ͽͣδ)   X  أو Y  أو Z(̊دة  ؟΍ΉΊ Τ̙͋ΑΊ̊̚ Έ̡ͤ̊ͫΊا Τ̢̙ر ̊ΎA؟  

a) Which of the following graphs characterizes the dependence of the reaction 

rate on the concentration of A? (Write the capital letter (X, Y, or Z) of the correct 

figure). What is the order of the reaction with respect to substance A? 

 
 

 

 رΤ̢̙ اΒ̊γ̚ ΐΎ Έ̡ͤ̊ͫΊ̊ت Ύ̼ͣل اδ̵̢̼ Τͤ͂͋Ί̼ : 7اή͋Ίال

Question 7: Determination of Reaction Order from Rate Data 
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 الوطني  لعلوم والرياضياتا أولمبياد 

̴ ا΍̡ͤ̊د    ب) ّ͘ άδ ΤγΊ̡̊Ίا ΤγΒ̊γ̙Ίم اά͌͂Ίا ΐΎ Џ̼ͣل  أيΎ  ̈́γ;͂ اΊ̾ي   اΊ̵͂ف  Ύ̊؟   Τͤ͂͌ B اΈ̡ͤ̊ͫΊ ͤلى ̢

 ̴γ̵͓Ίا Έͽ͏Ίا ͊ͽͣδ)   X  أو Y  أو Z(̊دة    ؟΍ΉΊ Τ̙͋ΑΊ̊̚ Έ̡ͤ̊ͫΊا Τ̢̙ر ̊ΎB؟ 

b) Which of the following graphs characterizes the dependence of the reaction 

rate on the concentration of B? (Write the capital letter (X, Y, or Z) of the correct 

figure). What is the order of the reaction with respect to substance B? 

 
د رΤ̢̙ اΈ̡ͤ̊ͫΊ  ج)  В̼ ̶ .ΤγΉͽΊا  

c) Determine the overall order of the reaction.  

γّ̈́ اΎ Έ̡ͤ̊ͫΊ̼ͣل  Ύ Ό;δ  ّ͂γ̡ͧ͂ة    د)   ̶Ό̭  ̶ΈγΉ͹  ̢Ό Τ΍γ͹Ί̊ الأΤγΉ͔ إذا̢   ̚ΤًΒ̊ر͹Ύ رά;̾ ΍Ίا Έ̡ͤ̊ͫΊا Τͤ͂͌

  إلى اΑΊ͓ͪ (أي ͧ͛͘ه)؟

d)   By how many times does the rate of the above reaction change compared to the 

original if the volume of the reaction space is reduced by half (compressed)?  

 

 

 

 

 

  



 

12 
 

 
 

 الوطني  لعلوم والرياضياتا أولمبياد 

  ): Universal gas constanț̠̊̚ اΊͧ̊زات اΊͣ̊م (
1−K 1−mol kPa L 8.314 = R  

1−K 1−molatm  L0.0821  = R  
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