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 الوطني  لعلوم والرياضياتا أولمبياد 

  ول اή͋Ίال الأ 

  

̈́γ;͂ ̢) ΤγΊ̡̊Ίا Τγθ̊΍Ίا ΈγΊ̵̊΍Ίا ΐΎ ه̊   أيΑΎ Έ;0.1 M(   Τ΍γͺ Έͺه أΊpH  ̼ Αͤ   ا͂رة ̶ Τ  ؟  C°25در̮

Which of the following aqueous solutions (each with a concentration of 0.1 

M) has the lowest pH value at 25°C? 

A( Na3PO4 

(B  NaCl 

C(  3KNO 

D( 3)4(SO2Al 

E( 4SO2Na 
  

  اΊ̥̊نياή͋Ίال 
  

ا͂رة اΈ̡ͤ̊ͫΊ اΊ ΤΉ̊̚͹΍Ίه̊ اΤγ͋ͽͣΊاσ̡ͤ̊ͫΊت  اΒ͂͟ إلى ̶ Όγͺو ΤγΊ̡̊Ίا.  

Consider the following reversible reactions and their corresponding 

reaction heat. 

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

ا͂رة؟  ̵Ίا Τ اΒ́̈ه̊ ά̵Β اς̢̭̊ه الأΑͤ βΎ̊Ύ̼ زδ̊دة در̮ ا̈́ح ا̢ Αδ تσ̡ͤ̊ͫΊأي ا 

Which of the reactions will their equilibrium shift in the forward direction 

by increasing the temperature? 

A(  Έ̡ͤ̊ͫΊا(a) Έ̡ͤ̊ͫΊوا (b). Reaction (a) and (b). 

(B   Έ̡ͤ̊ͫΊا(c) Έ̡ͤ̊ͫΊوا (d). Reaction (c) and (d). 

C(   Έ̡ͤ̊ͫΊا(a) Έ̡ͤ̊ͫΊوا (c).  Reaction (a) and (c). 

D( ̊ͣهγ΍̮. All of them. 

E( .هΒ́̈ا ا̈́ح ا̢ Αγ͌ Έ̢ͤ̊ͫ ̊ك أيΑه ͊γΊ  None of them. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

̤ اή͋Ίال  Ί̥̊Ίا  

  

  : اγ ΤΤγΊ̡̊ΊاͽͣΊ͋اσ̡ͤ̊ͫΊت  Β͂͟ الىا

Consider the following reversible reactions: 

 

(a) 2 CH4(g)      ⇌ C2H2(g) + 3 H2(g) 

(b) CH4(g) + H2O(g)   ⇌   CO(g) + 3 H2(g) 

(c) C2H4(g) + H2(g)   ⇌       C2H6(g) 

(d) C(s) + CO2(g)     ⇌      2 CO(g) 

(e) CO2(g) + H2(g)   ⇌     CO(g) + H2O(g) 

  

اΒ́̈ه̊ ά̵Β اς̢̭̊ه الأΑͤ βΎ̊Ύ̼ زδ̊دة Ό̶̭ وͤ̊ء اΈ̡ͤ̊ͫΊ؟ ا̈́ح ا̢ Αδ تσ̡ͤ̊ͫΊأي ا  

 Which of the reactions will their equilibrium shift in the forward direction 

upon increasing the reaction vessel volume? 

 

A(  Έ̡ͤ̊ͫΊا(a)  Έ̡ͤ̊ͫΊوا(b).  Reaction (a) and (b). 

(B   Έ̡ͤ̊ͫΊا(a)  Έ̡ͤ̊ͫΊوا(b)  Έ̡ͤ̊ͫΊوا(d). Reaction (a) and b) and (d). 

C(   Έ̡ͤ̊ͫΊا(c) .͚͹ͬ  Reaction (c) only. 

D( ̊ͣهγ΍̮.  All of them. 

E( .هΒ́̈ا ا̈́ح ا̢ Αγ͌ Έ̢ͤ̊ͫ ̊ك أيΑه ͊γΊ  None of them. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͢ اή͋Ίال  ا͂̚ Ίا  

  

ΤγΊ̡̊Ίا Τγ͋ͽͣΊت اσ̡ͤ̊ͫΊإلى ا ͂͟Βا : 

Consider the following reversible reactions: 

 

(a) 2 CH4(g)      ⇌ C2H2(g) + 3 H2(g) 

(b) CH4(g) + H2O(g)   ⇌   CO(g) + 3 H2(g) 

(c) C2H4(g) + H2(g)   ⇌       C2H6(g) 

(d) C(s) + CO2(g)     ⇌      2 CO(g) 

(e) CO2(g) + H2(g)   ⇌     CO(g) + H2O(g) 

اΒ́̈ه̊ ά̵Β اς̢̭̊ه الأΑͤ βΎ̊Ύ̼ إΈΎ̊ͤ Τͬ̊͘ ̶ͫ̊ز ΑΎ̘̊͌؟ ا̈́ح ا̢ δ تσ̡ͤ̊ͫΊه̾ه ا ΐΎ أي  

 Which of these reactions will shift its equilibrium in the forward direction 

upon adding a suitable catalyst? 

 

A(  Έ̡ͤ̊ͫΊا)(a  Έ̡ͤ̊ͫΊوا)(b. Reaction (a) and (b). 

(B   Έ̡ͤ̊ͫΊا(c)  Έ̡ͤ̊ͫΊوا(d). Reaction (c) and (d). 

C(   Έ̡ͤ̊ͫΊا(a)  Έ̡ͤ̊ͫΊوا(b)  Έ̡ͤ̊ͫΊوا(d).  Reaction (a) and (b) and (d). 

D( ̊ͣهγ΍̮.  All of them. 

E( .هΒ́̈ا ا̈́ح ا̢ Αγ͌ Έ̢ͤ̊ͫ ̊ك أيΑه ͊γΊ  None of them. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͊ اή͋Ίال  Ύ̹̊Ίا  
  

  Ό̡δΤΊͣ̊دΎ   Έ̥΍δ δلي   ̊΍Ύ  Џأي  .ͼδرάΉ;̼روγهΊا  ͖΍̶  ͢Ύ اάγ͋Ί̊ͽΊم   ̼γ͋;̼روγه άΉ̵Ύل 

 ا΍Ίͣ̊دΤΊ الأΤγΒάδ اΑΊهΊ Τγθ̊ه̾ا اΈ̡ͤ̊ͫΊ؟

A solution of calcium hydroxide is neutralized with hydrochloric acid. Which 

of the following represents the net ionic equation for this reaction? 

A( Ca2+
(aq) + 2 OH– (aq) + 2 H+

(aq)  + 2 Cl–
(aq)   CaCl2 (aq) + 2 H2O(l) 

(B  Ca2+
(aq)  + 2 Cl–

(aq)   CaCl2(aq)
 

C(  (l)O2H   )aq(
–+ OH  )aq(

+H 

D( )aq(
–+ 2 Cl  )aq(

++ 2 H  )aq(
–+ 2 OH  )aq(

2+Ca   )aq(+ 2 HCl )aq( 2Ca(OH)  

E( )aq(
–+ Cl  )aq(

+O3H   )aq(+ HCl  )l(O2H 

  

 اΊ͋̊دساή͋Ίال 

  

  ̈́γ;͂ ̡̚ ΑΎه̊  Ύ̊ئي  άΉ̵Ύل   ͂γ̵̢͗  ̼Αͤ  ،ΤγΊ̡̊Ίا اά΍Ίاد   ΐΎ M  Ό 0.001 أي  رͅ Ίه  άͽδن   ،

  ؟11.0وأΐΎ Έͺ  7.00أ;̙͂ ΐΎ  (pH) هγ̼روγ̮ني

Which of the following substances, when prepared as a 0.001 M aqueous 

solution, would have a pH greater than 7.00 but less than 11.0? 

A(  NaOH 

(B   KOH 

C(  2Ca(OH)  

D( 3NH   

E( Cl4NH 
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 الوطني  لعلوم والرياضياتا أولمبياد 

͢ اΊ͋̊ اή͋Ίال  ̚  

  

د أيΎ Ў̊دة ΐͽ΍δ ا̡̙ͤ̊ره̊ ͺ̼̊ͤة ͂̚وΒ̡̼͋ في اΈ̡ͤ̊ͫΊ اͽͣΊسي اΊ̡̊لي В̼ ̶: 

Determine which substance can be considered a Bronsted base in the 

following reversible reaction: 

𝐻𝑃𝑂ସ
ଶି + 𝐻ଶ𝑂 ⇌ 𝐻ଶ𝑃𝑂ସ

ି + 𝑂𝐻ି 
 

A( 𝐻𝑃𝑂ସ
ଶି  ͚ ͹ͬ  𝐻𝑃𝑂ସ

ଶିonly   

(B   𝑂𝐻ି ͚͹ͬ 𝑂𝐻ି  only  

C(   𝐻𝑃𝑂ସ
ଶି  و 𝑂𝐻ି 𝐻𝑃𝑂ସ

ଶି and OH–  

D( 
𝐻ଶ𝑃𝑂ସ

𝐻𝑃𝑂ସو     ି
ଶି    و𝑂𝐻ି   نάͽ̢  ̼ͺ

 .άͺا̼ͤ

𝐻ଶ𝑃𝑂ସ
ି and 𝐻𝑃𝑂ସ

ଶି and 𝑂𝐻ି may 

be base. 

E( ̊ͣهγ΍̮. All of them. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 Ίال اή͋Ίا ΐΎ̥̊  

  

:Τ̡̦̊̚ ا͂رة ̶ Τ ا͂ضي اΊ̡̊لي Α̼ͤ در̮ ̡ͬςا Έ̡ͤ̊ͫΊا Τγ;͂ ̶ Τ̼͌راΊ ̡̭̊ربΊا ΐΎ ΤΉ͋Ή͌ ̠δُ̮͂أ  

A series of experiments were conducted to study the kinetics of the 

following hypothetical reaction at a constant temperature : 

  A + B → Products 

ـΐΎ ΈٍͽΊ Τ̙͋ اΐγΉ̡ͤ̊ͫ΍Ί  اΊإذا ΍Ή̠ͤ أن ه̾ا اάΒ̊ͺ ̡̙͢δ Έ̡ͤ̊ͫΊن  ΑΊ̊̚ الأولى Τ̢̙͂ Ίا ΐΎ Τͤ͂͋ـA 

ــB  ΈٍͽΊ Τ̵γ̵و ͓Ίا Όγ͹Ίا βه ̊Ύ ،̊هΒ̭̼ول أدΊفي ا Τ̵ــ ͘ά΍Ίا Τγ̙δ̡̭͂Ί̊ت اΒ̊γ̙Ίل اσ̺ ΐΎو .

 ΐΎx  وy؟ 

Given that this reaction follows a first-order rate law with respect to each 

of the reactant's A and B. Based on the experimental data shown in the table 

below, what are the correct values for x and y? 

Τ̡̭͂̚Ίا 

Exp. 

Rate 

mol L-1 s-1 

[A] 

mol L-1 

[B] 

mol L-1 

1 0.10 0.20 0.05 

2 0.40 x 0.05 

3 0.80 0.40 y 

 

 

A( x = 0.80     ,  y = 0.20 

(B  x = 0.80     ,  y = 0.10 

C(  x = 0.60     ,  y = 0.15 

D( x = 0.40     ,  y = 0.20 

E( x = 0.40     ,  y = 0.10 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 Ίال اή͋Ί̡̊͌͢ا  

  

̊Α΍ͺ  Τ̼͌̚را  Έ̡ͤ̊ͫΊا  A + 2B ⟶ C  ΤγΒ̊γ̙Ίم اά͌͂Ίُ̢͟ه͂ ا  Τ͹ͬ͂΍Ί̡̼̚ائي  اςا Έ̡ͤ̊ͫΊ̼ͣل اΎ 

(Rate) ̢̬̊ΑΊن اάّͽ̡Ί C ΐγΉ̡ͤ̊ͫ΍Ίأ̶̼ ا ̈́γ;͂ ̢ ΤΊς̼̚ )A    أوB(̺الآ Έ̡ͤ̊ͫ΍Ίا ̈́γ;͂ ̢ ̠γ̢̙̥ ͢Ύ ،  ͂

) Bأو A ̢̡͂Ίͤلى ا(̘γ.  

We are investigating the reaction A + 2 B  C. The graphs show the initial 

rate of formation of product C as a function of the concentration of one 

reactant (A or B), while holding another reactant (B or A, respectively) 

constant. 

 

              Rate               Rate 

 

 

 

                                   A       B  

 ؟Cا΍Ί̊دة يΎ ΐΎ Џͣ̊دςت اΤͤ͂͋Ί اЎάͽ̢ ̴γ̵͔ Έͽ͏̚ ͓ͪδ ΤγΊ̡̊Ίن أ

Which of the following rate equations correctly describes the formation of 

C? 

A( Rate = k [A][B]2[C] 

(B  Rate = k [A][B]2 

C(  Rate = k [A][B] 

D( Rate = k [A] 

E( Rate = k [B] 
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 الوطني  لعلوم والرياضياتا أولمبياد 

Ίال اή͋Ίا ͂ ͐̊ͣ  

  

Τ̚الإذا Έ̶͔̊) sp(K   ̼γ͋;̼روγهΊ΍Ίم ̊اάγ͋γΑͨ  ͋̊وδ  10–11 ي 1.80      ̼γ͋;̼روγِهΊو Ίالأά مάγΑΎ  

δ  2.00͋̊وي × 10ିଷ ).Ίا σ;ا͂رة ̶ Τ   ).Αͤ ΐγ̡΍γ͹ 25 °C̼ در̮

 ُδΊا ̘ͽ͋  لάΉ̵΍  ̾يΊلىا أά̙Βبيَ  في    M Al.00 100+3 و  M Mg 0.0100+2  أΒάδ̊ت ;ά̵̡δΐΎ Έّيͤ 

δُ Ό͗̊ف άΉ̵Ύل ̼ة،̦  لى̶   ͤ ЏΈ; ا̡̺̙̊ر NaOH   ̈́هγ;͂ ̢2.00 M     بά̙Βأ Έ; ا͂تإلى ͛  ͅΈͽ   .ͤلى͐ 

Τ΍γͺ أي ̼Αͤ pH   ̡̺̙̊رςب اά̙Βن را̘͌ في أάّͽ̡δ  ͣطى؟΍Ί͗̊ف (ا΍Ί̼̊ͤة ا͹Ίل اάΉ̵Ύ Ό̶̭

̵΍ΉΊ ليͽΊا Ό̵̭Ί̊̚ ΤΒ̊ر͹Ύ Έ΍هΎ.(لάΉ  

The solubility product (Ksp)  of magnesium hydroxide is 1.80  10–11 and that 

of aluminum hydroxide is 2.00  10–32. (Both data refer to 25 °C.)  

A solution containing 0.0100 M Mg2+ and 0.0100 M Al3+ ions is poured into 

two test tubes separately, and then 2.00 M NaOH solution is added dropwise. 

At what pH does a precipitate form in the given test tube? (The volume of 

the added alkali solution is negligible compared to the total solution.) 

   

A( 
 لأδـــΒάـــ̊ت  10.5̢͋ــــــ̊وي       pH̼  ͤـــΑـ ــ

  .άγΑΎمάالأΊلأΒάδ̊ت  7.00و   ،اάγ͋γΑͨ̊΍Ίم

At pH 10.5 for magnesium ions and 

7.00 for aluminum ions. 

(B  
لأδــΒάــ̊ت  9.93 ̢͋ـــــ̊وي       pH̼  ͤــΑـ ـ

 .άγΑΎمάالأΊلأΒάδ̊ت  7.01و   ،اάγ͋γΑͨ̊΍Ίم

At pH 9.93 for magnesium ions 

and 7.01 for aluminum ions.  

C(  
 لأδـــΒάـــ̊ت  10.5̢͋ــــــ̊وي       pH̼  ͤـــΑـ ــ

 .άγΑΎمάالأΊلأΒάδ̊ت  9.90 و   ،اάγ͋γΑͨ̊΍Ίم

At pH 10.5 for magnesium ions and 

9.90 for aluminum ions. 

D( 
لأδــΒάــ̊ت  9.63 ̢͋ـــــ̊وي       pH̼  ͤــΑـ ـ

 .άγΑΎمάالأΊلأΒάδ̊ت  4.10 و   ،اάγ͋γΑͨ̊΍Ίم

At pH 9.63 for magnesium ions 

and 4.10 for aluminum ions. 

E( Αͤ ̼pH     7.01 ̢͋̊ويΐγΒάδالأ σͽΊ. At pH 7.01 for both ions. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 Ίال اή͋Ίا ͂   ̵̊دي ͤ͏

  

ΐγ̚άΉ̮ά΍γهΊا ̢͚̙͂δ الأ;ΐγ̭͋ في اΊ̼م،  Βً̊ الأو;سي   )2O(   ̊لأ;ΐγ̭͋̚  )Hb(  أΑ̦̊ء ا͹̡Β̊ل  ВάͽΎ  

 ΐγ̚άΉ̮ά΍γ2(هHbO (Τ̙͛͋΍Ίا ΤΊͣ̊د΍Ίا ͸ͬو:  

During the transport of oxygen in the blood, hemoglobin (Hb) binds with 

oxygen (O₂) to form oxyhemoglobin (HbO₂) according to the simplified 

reaction: 

𝐻𝑏 + 𝑂ଶ → 𝐻𝑏𝑂ଶ 
Τ̢̙͂ Ίا  ΐΎ Τͤ͂͌ نάΒ̊ͺ Έ̡ͤ̊ͫΊه̾ا ا ̡̙͢δ  ΤγΉͽΊا    ،ΤγΒ̥̊Ίا  ̤γ̶ Τ̙͋ΑΊ̊̚ الأولى Τ̢̙͂ Ίا  ΐΎ نάͽδ

 ΐΎ ГΈͽΊHb 2 وO ̼Αͤ Τͤ͂͋Ί37، و̦̠̊̚ ا∘𝐶 ά2.1  :ه × 10଺  𝑀ିଵ𝑠ିଵ 

  ̼Αͤالأو;سيو άّͽ̢ن   Τͤ͂͌ ̢̈́داد   ̼δ̼͐ ̼̚ني  Β͏̊ط   Τ͌̊ر΍Ύ   Έ̡͓Ί  ΐγ̚άΉ̮ά΍γه

8.4إلى  × 10ିଷ  𝑀 𝑚𝑖𝑛ିଵ .  

͂;γ̈́ اΊه΍Ήͤ  ΐγ̚άΉ̮ά΍γ̠ أن̎ذا  ͬ ̢  ̼Αͤ  Τ̵͟ΉΊا ͼΉ̢  8.0 × 10ି଺  𝑀   ، ΐγ̭͋;الأ ̈́γ;͂ ̢ ̊΍ͬ

  اσΊزم ΉΊ̵ͫ̊ظ ͤلى ه̾ه اΤͤ͂͋Ί؟

This reaction follows an overall second-order rate law; it is first order with 

respect to each of Hb and O₂. The rate constant at 37∘C is: 2.1 × 10଺  𝑀ିଵ𝑠ିଵ 

During intense physical activity, the rate of formation of oxyhemoglobin 

increases to: 8.4 × 10ିଷ  𝑀 𝑚𝑖𝑛ିଵ.  

If the concentration of hemoglobin at that moment is 8.0 × 10ି଺ , what 

concentration of oxygen is required to maintain this rate? 

A( 7.0 × 10ିଷ  𝑀 

(B  5.0 × 10ିସ  𝑀 

C(  1.2 × 10ିହ  𝑀 

D( 6.0 × 10ି଺  𝑀 

(E 8.3 × 10ି଺  𝑀 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 Ίال اή͋Ίا ͂   ̥̊ني ͤ͏

  

  άΒ̊ͺن Τͤ͂͌ اΈ̡ͤ̊ͫΊ اΊ̡̊لي: 

The rate law for the following reaction: 

A + B  C 

άه:  

is given by: 
½[B]  2ate = k[A]R  

ا͂ت  γ̡ͧΊا ̊Ύ ΤγΊالأو ̈́γ;͂ا ̡Ίفي اΐγ̢̊د΍ΉΊ A   وB  تيΊدياή̡إلى  ͌ــ   Έ̡ͤ̊ͫΊا Τͤ͂̊دة ͌ــδ̡͓ــ̴̙ زΊ

  ΤγΒ̊΍̦ أͣ̊͘ف ̡͌͂ͤه̊ الأوΤγΊ؟

What changes in the initial concentrations of A and B would result in an 

eightfold increase in the reaction rate? 

 

A( [A] × 4     ,     [B] × 1  

(B  [A] × 1     ,     [B] × 4  

C(  [A] × 2     ,     [B] × 4 

D( [A] × 4     ,     [B] × 2  

(E [A] × 2     ,     [B] × 2 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 Ίال اή͋Ίا ͂ ͏ͤ ̤Ί̥̊  

  

  Όγͺ ΤΒ̊ر͹Ύ Ό̡δpH    Ί  ͼγΎرάͫΊا ͖΍̶ ،Τδά͗ͤ ̙̊ت;͂ Ύ ثσ̥(HCOOH) ͼγ̡γ͌الأ ͖΍̶و ، 

(CH₃COOH)  لάΑγͫΊوا  ،(C₆H₅OH)  ̊ئيΎ άΉ̵Ύل  في  ̚ه̊،   Τ͔̹̊Ίا اά͓Ίدάδم  أσΎح   ͼΊ̾;و  ،

͂;γ̈́ه  ̢0.1 M .  

 ̘γ̢͂ ΐΎ Τ̢̙͂ اγΊ͋̊ر الى اΈّ̥΍δ pH    (ΐγ΍γΊ ازدδ̊دًا في δ   Τ΍γͺلي  ΍Ύ̊أي ̢ Ύ)؟  

The pH of three organic compounds, formic acid (HCOOH), acetic acid 

(CH3COOH) and phenol (C6H5OH), and their sodium salts, in aqueous solution 

0.1 M, is compared.  

Which order corresponds to an increase in pH (arranged from left to right)? 

Acid dissociation constants:     ̊ض΍̶الأ ͼͽ̢ͫ ̠̚اά̦ :  

Ka(HCOOH) = 2.1 × 10–4 

Ka(CH3COOH) = 1.8 × 10–5 

Ka(C6H5OH) = 1.0 × 10–10 
 

A( HCOOH, CH3COOH, C6H5OH, C6H5ONa, CH3COONa, HCOONa 

(B  HCOOH, CH3COOH, C6H5OH, HCOONa, CH3COONa, C6H5ONa 

C(  CH3COOH, HCOOH, C6H5OH, CH3COONa, HCOONa, C6H5ONa 

D( C6H5OH, CH3COOH, HCOOH, HCOONa, CH3COONa, C6H5ONa 

(E C6H5OH, CH3COOH, HCOOH, C6H5ONa, CH3COONa, HCOONa 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  (فقرتان)  سؤال مقالي -المسألة الأولى
   

  

άͺي  ͖΍̶ ΐΎ  ΈٍͽΊ وا̶̼   ͔ͪ ͤلى  اΊ̡̊لي  اΊ̭̼ول  اΊ̙͂وά̢ن  ά̵̡δي  Τδάͺ  أ̶̊دي  أ̶̊دΤδ   وͺ̼̊ͤة 

̼γ͋;̼روγهΊͪاγͣ͘ ͖΍̶ ̊Ύإلى إ Τͬ̊̊͘̚لإ ، (HA)  ͫأγͣ͘ ̼̊ͤةͺ و Τ (B).  

The following table contains one row for each of a strong monoprotic acid and a 

strong monohydroxide base, along with either a weak acid (HA) or a weak base (B). 
 

̊ أم ͺ̼̊ͤة Ό̦ ،Τͫγͣ͘ أ;Τη̢̙ͣ Έ΍    إ;΍̊لأΑ̦̊ء    )1( ًͫ γͣ͘ ̊ ً͗ ΍̶ ̘;͂ ΍Ίإذا ;̊ن ا ̊Ύ د ّ̼ اΊ̭̼ول، ̶

 .اΊ̭̼ول

(1) While filling in the table, decide whether it is a weak acid or a weak base, and 

then finish filling in the table.  

̘;͂ ΍Ίا ͪγΑ̢͓ 

Compound 

Classification 

c 

(mol/dm3) 

[H+] 

(mol/dm3) 

[OH–] 

(mol/dm3)  pH 

 ΐγΊ̥̊ͫΊάΑγͫΊن اάΊ

γͬه  

The color of 

phenolphthalein 

in it 

     4.00  

  1.00 10–3  0.200   

  1.00  10–12     

  

)2(   Τ΍γͺ د ّ̼ ̶ aK  أو bK  ̭̼ولΊدة في اά̮ά΍Ίا Τͫγͣ͗Ί̼̊ͤة ا͹Ίأو ا ͪγͣ͗Ίا ͖΍̵ΉΊ. 

(2) Determine the Ka or Kb of the weak acid or base in the table. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  (فقرتان)  سؤال مقالي - المسألة الثانية
 

  

̊زي δ    ΐΎٌ̡̹̼͋م Έ̢ͤ̊ͫ اγ΍Ί̥̊ن Ύ͢ ̹̊̚ر ا΍Ί̊ء في اΤͤ̊Α͓Ί لإΒ̡̊ج  ͚ͨγΉ̺CO   و Hଶ ̡Ί̊ز ا  ͨΰ΍͋δُ :̼γγ͏  

The reaction of methane with water vapor is used in industry to produce a gaseous 

mixture of CO and H₂ called synthesis gas: 

(g)2+ 3 H (g)CO   ⇌   (g)O2+ H (g)4CH  

، Ό̢ إد̺̊ل اγ΍Ί̥̊ن و;ΐΎ Τγ΍ ̹̊̚ر ا΍Ί̊ء ̢ͣ̊دل أرΤͣ̚ أͣ̊ͬ͘ه (ςά΍Ί̊̚ت) إلى وͤ̊ء.  إ̶̼ى اΊ̡̭̊ربفي  

ا͂رة    ̶Τ ا̈́ن، و;̊نو  C° 927وΑ̼ͤ در̮ ̢ς̊͟م إلى اΑΊا Έ͔90.0%    Έͤ̊ͫ  ̢̼ وأ̴͔̙ اΐΎ.   ͚ͧ͗Ί اγ΍Ί̥̊نͅ 

ا̈́ن  ̢ςا ̼Αͤ ͧ̊زاتΊا ͚γΉ̹Ί ليͽΊ4.58ا MPa  .  

In one experiment, methane and four times the amount of water vapor (in moles) 

were filled into a container, and 90.0% of the methane was converted to 

equilibrium at 927 °C. The total pressure of the equilibrium gas mixture became 

4.58 MPa. 

(1) ΤγΊά΍Ίا Τδάη΍Ίا Τ̙͋ΑΊد ا В̼ ا̈́ن ̶ ̢ςا ̼Αͤ ͧ̊زاتΊا ͚γΉ̺ ̊تΒάͽ΍Ί. 

(1)  Determine the mole percent composition of the equilibrium gas mixture. 
  

ا͂رة (2)   ̶ Τ ا̈́ن Α̼ͤ در̮ ̢ςا ̠̦̊̚ Τ΍γͺ ̶̘͋ا̈́ن، وا ̢ςا ̼Αͤ ادά΍Ίا ̈́γ;͂ا د ̢ В̼ ̶.927 °C  

(2)  Determine the equilibrium concentrations and the value of the equilibrium 

constant for 927 °C. 
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 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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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

  

  Part One: Multiple Choice Questions                                                الجزء الأول: أسئلة الاختيار من متعدد 

  درجة)   26( .المخصصورقة الإجابة في المكان على  دون إجابتك سؤال) ثم   13اختر الإجابة الصحيحة ( 

Choose the correct answer (13 questions), then record your answer on the answer sheet in the 
designated space. (26 points) 

  

ΐΎ ͤلى اάͽ͋Ίن    ΐΎهά̮  ̼Αزة  σͬ̎̚ت    ά͹δم̭͐͂ة،  ͹δͪ ͤلى  ͺ͂د    .1

͂;͖ ̵̢̠ ΐͤ ̴͌͛ الأرض    𝑚 20.0ار̢ͫ̊ع   δ Έͫ͜ ق رأسάͬ ̙̊͐͂ةΎ

  Τ̡̦̊̚ Τͤ͂͋̚ ΐγ΍γΊ͏̭͂ة ̢̭̊̊̚ه اΊ1.50ا 𝑚/𝑠    ،ͤلى أي    ͪΉ̺ Τͬ̊͋Ύ

  اά̮ Ό̢̡͛͂͌ Έͫ͛Ίزة اΊهΑ̼ ̊̚لأرض؟ 

)Έ΍أه  ΤΎ̊و͹Ύ اءάهΊأن ا̡̙ͤ͂ وا 𝑔 =  9.81 𝑚/𝑠ଶ .(  

  

  
  

1. A monkey standing in a tree, released a coconut from rest. From a height of 20.0 𝑚 above the 

ground directly over the head of a child running underneath the tree to the right at a constant 

speed of 1.50 𝑚/𝑠. How far behind the child will the coconut hit the ground?  (Neglect air 

resistance and consider 𝑔 =  9.81 𝑚/𝑠ଶ). 

(A) 1.50 𝑚 

(B) 2.14 𝑚    

(C) 3.03 𝑚     

(D) 6.12 𝑚 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

   

ΐΎ Έ; ͂γͧ اά̡͋΍ 𝑥𝑦   ،  ͘͢ά΍ΊىاΌγ̮͋Ί في  δ̵̡͂ك    .2  ̢ΤγΒ̊γ̙Ίم اά͌͂Ίا ̴͘ά̢x  ر    (الإ̶̼اثيά̵Ύ ͤلىx  (͘͢ά΍Ίوا  y   الإ̶̼اثي)

  ) Ύ͢ اy .ΐΎ̈́Ίͤلى ά̵Ύر 

  

  ΤγΊ̡̊Ί̙ͣ̊رات اΊأي ا :Τ̵γ̵͔  

(A)    ͋̊ويδ Όγ̭͋Ί1.0̢͋̊رع ا 𝑚/𝑠ଶ                                           (B)  ͋̊ويδ Όγ̭͋Ί0.64−  ̢͋̊رع ا 𝑚/𝑠ଶ 

(C)   Τ̡̦̊̚ Όγ̭͋ΉΊ ΤγΉͽΊا Τͤ͂͋Ί0.51و̢͋̊وي ا 𝑚/𝑠                   (D)  و̢͋̊وي Τ̡̦̊̚ Όγ̭͋ΉΊ ΤγΉͽΊا Τͤ͂͋Ί1.0  ا 𝑚/𝑠  

  
2. A particle moves in the plane 𝑥𝑦 . The graphs show the change in both of the x-position (coordinate 

on the x-axis) and the y-position (coordinate on the y-axis) with time. 

 

 Which of the following statements is true?  

(A) The acceleration of the particle is 1.0 m/s²               

(B) The acceleration of the particle is -0.64 m/s²  

(C) The total speed of the particle is constant and equal to 0.51 m/s  

(D) The total speed of the particle is constant and equal to 1.0 m/s 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

   

3.  δ  ،ѿγΊ̼روγه Έθ̊͌ ̙͊ͽΎ Έͽ͏Ίا ̴͘ά.̊راتγ͋Ίا ͬ͂͢Ί ̡̹̼͋مδ    ̊Ύ̼Αͤمά͹δ    ̙͊ͽ΍Ί̊رة، وإذا̚اγ͋Ί̊م   ͂ͬ͢ ا   ;Β̠̊ الأرͅ

ΤγΊ̡̊Ίا  :Έ̥΍̢  )1  (̙͊ͽ΍Ίͤلى ا ͚ͧ͗Ίا     )2  ̙͊ͽ΍Ίلى ا ͫ̊ع ا3̙͊ͽ΍Ί(     ) اά͹Ίةͤ  άاΤ͛͌ 4(        ) اΒ̹ͫ̊ض أو ار̢ ) اΈͧ͏Ί ا΍Ί̙̾ول̚ 

̙͊ͽ΍Ί̊ت . اγ΍ͽΊا ̊Ύΐγ̙͋ͽ΍ΉΊ Τδ̡͋̊و΍Ί؟ا    

     (A) 2  3و                                  (B) 1  2و                          (C) 1  4و                          (D) 1  .͚͹ͬ  

  
 3. The figure shows a hydraulic piston used to lift cars. During the hydraulic piston is working to 

lift the car, and if the following numbers represent: (1) Pressure on the piston (2) Force on the 

piston (3) Displacement of the piston (4) Work done by the piston.  What quantities are equal for 

the two pistons? 

 

 (A) 2 and 3                        (B) 1 and 2                        (C) 1 and 4                        (D) 1 only. 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

  

̢̭̊̊̚ه ά̵Ύر   𝐶، و;Β̠̊ اΎ ΤΉ̵͓΍Ί̡̭ه ΍γͺ7.0 𝑢𝑛𝑖𝑡𝑠    ̤Ί̡̦̊ه    𝐵ሬ⃗، اγͪ͘ إلى Ύ̡̭ه آ̺͂    ά̵Ύ  +xر   ̢̭̊̊̚ه  Ύ𝐴̡̭ه    .4

+y ̦σ̦ ̼ار͹Ύ هΊو ،Τ  ̡̭ه΍Ί̼ار ا͹Ύ ̥̊لΎأ𝐴   ̡̭ه΍Ί̼ار ا͹Ύ ά̊هΎ ،𝐴 ؟  

  

4. Vector 𝐴   which is directed along an +x axis, is to be added to vector 𝐵ሬ⃗    which has a magnitude of 

7.0 𝑢𝑛𝑖𝑡𝑠 . The sum is a third vector that is directed along the +y axis, with magnitude that is 3 times 

that of  𝐴   . What is the magnitude of vector 𝐴 ? 

 

(A) 10 𝑢𝑛𝑖𝑡𝑠                        (B) 5.2 𝑢𝑛𝑖𝑡𝑠                        (C) 4.9 𝑢𝑛𝑖𝑡𝑠                        (D) 2.2 𝑢𝑛𝑖𝑡𝑠 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

  

5.     ΐγ΍̭͋Ίوزن ا ͦΉ̙δ  ،Έͽ͏Ί200في ا 𝑁   َ300   و 𝑁  ،  ا͂ت ͽ̙ΊاΤΉ΍هΎ   ̊كͽ̶̡ςا

ΤΉ̡ͽΊ͂ة،  واͽ̙Ί1 اP ͂ةͽ̙Ίا ̊΍Αγ̚ ،̠̦̊̚ رά̵Ύ ̊هΊ 2P Έͫ͌لأͤلى وأ Τ;͂ ̵Ίإذا     .̶͂ة ا

Ό̭͋Ίع ا   ؟ ΤلأΈͫ͌، ͬ̌ي اΊ̙ͣ̊رات اδ𝑎  ̵γ̵͔ ΤγΊ̡̊Ί͋̊وي   A ;̊ن ̢͋̊ر

(A)  Ό̭͋Ίع ا   لأͤلى δ 𝑎͋̊وي   B ̢͋̊ر

(B) Ό̭͋Ί̢͋̊رع ا B   ͋̊ويδ ଵ
ଶ

𝑎 لأͤلى 

(C)    ̵̙̊لΊفي ا ̼͏Ίى اάͺ ΐγ̚ ΤͺσͣΊا𝐹்ଵ = 𝐹்ଶ 

(D)    ̵̙̊لΊفي ا ̼͏Ίى اάͺ ΐγ̚ ΤͺσͣΊا𝐹்ଵ =
ଵ

ଶ
𝐹்ଶ 

  

  

  
 

5. In Fig, the weights of the objects are 200 N and 300 N. The pulleys are essentially 

frictionless and massless. Pulley P1 has a stationary axle, but pulley P2 is free to move up and 

down. If the acceleration of object A is equal to 𝑎 downward,   

Which of the following statements is true? 

(A) The acceleration of the object B is equal to 𝑎 upward  

(B) The acceleration of the object B is equal to ଵ
ଶ

𝑎 upward  

(C) The relationship between the tension forces in the ropes:       𝐹்ଵ = 𝐹்ଶ 

(D) The relationship between the tension forces in the ropes:       𝐹்ଵ =
ଵ

ଶ
𝐹்ଶ 

 

 

 

  

 

 

 

 

 

 

 



     
 

7 
 
 

 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

  

أͤلى Έ̢ ار̢ͫ̊ͤه  .  6  ΐΎ ً̊γ͹ͬ20ُ̠̾ͬͅ ;͂ة أ 𝑚  ͚͹ͬ Τγ͹ͬأ Τͤ͂͋̚  ،  Τδ̈́̚او اΤͤ͂͋Ί.   °45اΎ̼͔̠͛ اͽΊ͂ة ̊̚لأرض   βه ̊Ύ 

Τγ͹ͬ̚ه̊؟ الأ ُ̠ͬ̾ͅ = 𝑔 أنا̡̙ͤ͂  اΊتي   10.0 𝑚/𝑠ଶ  

  

  
6. A ball is thrown horizontally from the top of a 20𝑚 high hill with horizontal velocity only. It strikes 

the ground at an angle of 45°. What was the horizontal speed at which it was thrown?  

Consider 𝑔 =  10.0 𝑚/𝑠ଶ 

 

(A) 20 m/s                        (B) 14 m/s                         (C) 28 m/s                        (D) 32 m/s 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

  

ͫ̊ͤه r وͤ̊ء أά͛͌اني ͺ ͂͛ͺ ͓ͪΒ̢̼̊ͤه .  7 اάΊͤ̊ء Ύ ℎ   ̤γ̵̚ ͊Β̡̭̊Ύ Έθ̊͋̊̚ اςر̢ͫ̊ع .  5𝑟  وار̢ ̚ه  ΍δُلأ  δ̭̘ أن  اΊ̾ي 

  ̢̡͋̊وى اά͹Ίة اΤΉ̵͓΍Ί اΊتي ήδ̦͂ ̚ه̊ اΈθ̊͋Ί ͤلى اΊ̭̼ار اΒ̭̊Ίبي Ύ͢ اά͹Ίة اΊتي ήδ̦͂ ̚ه̊ ͤلى ͺ̊ع اάΊͤ̊ء؟ 

:Τ̶͟σΎ   Τγ̙Β̭̊Ίا Τ̶̊͋΍Ί̶͋̊ب ا ΐͽ΍δΤΒاά̡͛͌̊لي: لأΊ̊; 𝐴 =  2𝜋𝑟ℎ     : ̤γ̶ 𝑟  ͓ͪΒ :،͂͛͹Ίا  ℎ  ار̢ͫ̊ع : ΤΒاά͛͌الأ  

  

7. A cylindrical vessel has a base radius 𝑟 and a height of 5𝑟. What is the height ℎ to which the vessel 

should be filled with a homogeneous liquid so that the resultant force exerted by the liquid on the 

side wall is equal to the force exerted by the liquid on the bottom of the vessel? 

Note: The lateral surface area of a cylinder can be calculated as follows: 𝐴 =  2𝜋𝑟ℎ where: 𝑟: radius, 

ℎ: height of the cylinder 

(A) 0.5 r                        (B) r                         (C) 1.5 r                        (D) 2 r 
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 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

   
8. Όγ͹̡͋Ύ ͤلى ̺͚ رأسي Τ̡̦̊̚ Τͤ͂͋̚ إلى أͤلى ̼͓ͣΎ ̵̡͂كδ Όͤد Έ̙γ; في Τδدά΍ͤ ̼͐ ةάͺ Τ͛͌اά̚ ،،̼͓ͣ΍Ίأي ا  

 Τγ̢̙ͣ̊رات الآΊا ΤΊ̶̊ ̢͓ͪ̊͟م؟ΑΊا  

)A ( Τ̡̦̊̚ ̼͏Ίة اάͺΤγ;͂ ̵Ίا Τͺ̊͛Ίوا ، ̼͓ͣ΍ΉΊ ͘͢άΊا Τͺ̊͜و ،Τ̡̦̊̚ ̼͓ͣ΍ΉΊ Τ̡̦̊̚.   

)B(  ͂    .Τ̡̦̊̚ا΍ΉΊ ΤγΉͽΊ͓̼ͣ  ، واΤͺ̊͛Ί اΤγͽγΒ̊ͽγ΍Ίاً ̢͋̊رع اδ ̼͓ͣ΍Ί͋̊وي ͔ͫ

)C( Τ̡̦̊̚ ̼͏Ίة اάͺΤγ;͂ ̵Ίا Τͺ̊͛Ίوا ، ̼͓ͣ΍ΉΊ  ͂ ع اδ ̼͓ͣ΍Ί͋̊وي ͔ͫ  اً. Τ̡̦̊̚، و̢͋̊ر

)D(  ̢̈́داد ̼͏Ίة اάͺ̢̈́داد ͘͢άΊا Τͺ̊͜ ͫ̊ع لأن  . Ύ͢ اςر̢

  

8. An elevator moves upwards at a constant speed along a straight vertical line, and by a vertical 

tension force in the elevator's support cable. Which of the following statements describes the 

system?  

(A) The tension force is constant, the elevator's kinetic energy is constant, and its potential energy is 

constant.  

(B) The elevator's acceleration is zero, and the total mechanical energy of the elevator is constant. 

(C) The tension force is constant, the elevator's kinetic energy is constant, and the elevator's 

acceleration is zero. 

(D) The tension force increases with altitude because the potential energy increases. 

   



     
 

10 
 
 

 الوطني  لعلوم والرياضياتا أولمبياد 

  Final Test -الاختبار النهائي

   Questions Sheet – الأسئلةورقة 

Science (Physics) – (مسار الفيزياء) علوم 

   

إذا ،  N 18ه في άͽ̢ Έθ̊͌ن άͺة اάͫ͛Ί اή΍Ί̦͂ة N  ،   ̊Ύ̼Αͤ ً̊γΉ; ͂΍ͧδ γΉͤ 12  اءوزΒه  في اΊهάو  ΍̶̭𝑉ه   Ύ Ό̮͋͛̊طي .9

    ͋̊وي:δ  اά΍̴͛͌ ̵̢̠ Έθ̊͋Ίر ΐΎ اΌ̭͋Ί ͧاΌ̶̭  ΍Ί اΊ̭̈́ء  اΈθ̊͋Ί، ͬ̎نάͫ͛γ ͤلى ̴͌͛ ΊاΌ̭͋Ί  ̢͂ك

  

9. A rubber body with volume 𝑉  and weighs in air 12 N , when completely immersed in a liquid the 

buoyancy force acting on it is 18 N , if the body is left to float on the surface of the liquid, then the 

volume of the immersed part of the body below the surface of the liquid is: 

(A)  
ଵ

ଷ
𝑉                                 (B)  

ଶ

ଷ
𝑉                              (C)  

ଵ

଺
𝑉                              (D)  

ହ

଺
𝑉     
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Science (Physics) – (مسار الفيزياء) علوم 

  

10.  ͸Ή͜أ    Ό̮͋  ً̊γ͹ͬأΤͤ͂͋̚    Τγθا̡̼̚ا𝑣଴  β͹ͬأ اΌ̭͋Ί    أΒ ͸Ήͫ͊͜  وΎ ͛͢͹ͬ ،ΐ͏̺Τ  ̊Ύ  ͪͺά̢ Ό̦  .̊Ύ̼Αͤ͋̊ͬ  ͤلى ̴͌͛ 

  Τγθ̡̼̚اςا Τͤ͂͋Ί̼ار ا͹Ύ ͊ͫΑ̚𝑣଴  دά͔ͣ ًͤلى ̴͌͛  ا    Έθ̊Ύΐ͏̺  )(β͹ͬالأ ̴͛͋Ί̊ك اͽ̶̡ا ΈΎ̊ͣΎ ͊ͫΒ هΊ    ͪͺά̢͂͹̡͌وا ،  

ΤΑγͣΎ Τͬ̊͋Ύ ͛͢ͺ ̼ͣ̚ .Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊ؟ أي ا 

)A ( ΤγͽγΒ̊ͽγ΍Ίا Τͺ̊͛Ίفي ا ͒͹ΑΊا  Ό̭͋ΉΊ ΤγΉͽΊا Έͺأ Έθ̊΍Ίا ̴͛͋Ίͤلى ا. 

)B ( ΤγͽγΒ̊ͽγ΍Ίا Τͺ̊͛Ίفي ا ͒͹ΑΊا  Ό̭͋ΉΊ ΤγΉͽΊا Έͺأ  ̴͛͋Ίͤلى اβ͹ͬالأ. 

)C ( ΤγͽγΒ̊ͽγ΍Ίا Τͺ̊͛Ίفي ا ͒͹ΑΊا  Ό̭͋ΉΊ ΤγΉͽΊ̡͋̊و  اΎي ΐγ̡Ί̵̊Ίفي ا. 

)D ( ΤγͽγΒ̊ͽγ΍Ίا Τͺ̊͛Ίا ΐγ̡Ί̵̊Ίفي ا Τ̡̦̊̚ Ό̭͋ΉΊ ΤγΉͽΊا. 

 

10. An object is launched horizontally with an initial velocity 𝑣଴ onto a rough horizontal surface. 

It travels a certain distance and then comes to a stop. When the same object is launched upwards 

with the same initial velocity 𝑣଴ onto a rough inclined surface (with the same coefficient of 

friction as the horizontal surface), it comes to a stop and rests after traveling a certain distance. 

Which of the following statements is true?  

(A) The decrease in the total mechanical energy of the body is less on the inclined surface.  

(B) The decrease in the total mechanical energy of the body is less on the horizontal surface. 

(C) The decrease in the total mechanical energy of the body is the same in both cases.  

(D) The total mechanical energy of the body is constant in both cases. 
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Science (Physics) – (مسار الفيزياء) علوم 

   

11.    Ό͋͹Ίا ،Έͽ͏Ίفي ا ΐγ̙΍Ί͋̊ر ا΍Ίفي اAB    ͛͂هͺ ͓ͪΒو ͊ΉΎ͂ة أθر̚͢ دا ά1.0ه 𝑚    β͹ͬ͋̊ر الأ΍Ίا ،BC    Ό͋  ̮̠Ήͫδُ ،ΐ͏̺

 Τ͛͹ΑΊا ̼ΑͤA   Τ͛͹ΑΊإلى ا Έ͓δ ̊ك ̶تىͽ̶̡̼̚ون ا ͸Ί̈́ΑδوB  ͋̊ر΍Ί̵̡͂ك ͤلى اδ Ό̦ ،β͹ͬالأ   Τ͛͹ΑΊا ̼Αͤ ͪͺά̡δوC  .  

  ؟ اͽ̶̡ς̊ك اΉΊ Ѿ̵͂Ί̴͋͛ اΎ̊ͣΎΈ ΐ͏̹Ίأو̮̼ 

 
  11.In the path shown in the figure, section AB is a smooth quarter circle with a radius of 1.0 m. 

The horizontal path BC is rough. An object is released at point A and slides without friction until 

it reaches point B. It then moves along the horizontal path and stops at point C.  

   Find the coefficient of kinetic friction of the rough surface. 

  (A) 0.12                                   (B) 0.33                             (C) 0.42                                (D) 0.51  
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  Final Test -الاختبار النهائي
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Science (Physics) – (مسار الفيزياء) علوم 

   

12.    ͺ̼وΑ͔ ̶͓̊ن   ̵̘͋δ  ً̊Τδا̈́و ̚  Έγ΍δ  Έ̶̙  Τ͛͌اά̚  ΤΑ͏̺ أرض  𝜃    ͤلى  = 30∘      ،͸ͬالأ δ̵̡͂ك άͬ  ̤γ̵̚ق 

Τ̡̦̊̚ Τͤ͂͋̚ ̼وقΑ͓Ίا. ά̼وق والأرض هΑ͓Ίا ΐγ̚ Ѿ̵͂Ί̊ك اͽ̶̡ςا ΈΎ̊ͣΎ  𝜇 = 0.50  ،  

  ΤγΊ̡̊Ί̙ͣ̊رات اΊ̼وق؟ أي اΑ͓Ί̦͂ة ͤلى اή΍Ίا Τδدά΍ͣΊة اά͹Ίا ̢͓ͪ  

  

(A)   وزن̢͋̊وي ͓ͪΒ  ̼وقΑ͓Ίا                          (B)  ̼وق  ر̢͋̊̚͢ويΑ͓Ίوزن ا  

(C)  ̊ك̢͋̊ويͽ̶̡ςة اάͺ                                        (D)  ̊ك  ̢ͣͪ͋̊͘ويͽ̶̡ςة اάͺ  

  

  
  12. A horse pulls a box across rough ground using a rope inclined at an angle θ=30° above the 

horizontal, so that the box moves at a constant speed. The coefficient of kinetic friction 

between the box and the ground is μ=0.50.  

Which of the following statements describes the normal force acting on the box? 

(A) It is equal to half of the weight of the box.  

(B) It is equal to a quarter of the weight of the box. 

(C) It is equal to the frictional force.  

(D) It is equal to twice of the frictional force. 
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Science (Physics) – (مسار الفيزياء) علوم 

  

،   Ή̙δ ،50.0 Nͦ وزن اͽΊ̌س وا΍Ί̊ء Bଵ   ً̊ͣΎو͘͢ ;̌س άΉ΍Ύء ΍Ί̊̊̚ء ͤلى γΎ̈́ان   .13

ΐΎ Τͣ͛ͺ ̠͹Ή اδ̵̼Ί̼ ;̡̥̊ͬه̊ ُͤ   7500 𝑘𝑔/𝑚ଷ     ̡̊هΉ̡;1.5و 𝑘𝑔  Ѿ̙͂Β̈́ان زγΎ ΐΎ 

Bଶ  ،  ،̌سͽΊ̊ع اͺ ͊Ύσ̢ دون أن ΈΎ̊ͽΊ̊̚ ̊ء΍Ίفي ا ̼δ̵̼Ίا Τͣ͛ͺ ͂ت΍ ُͨ ͺ͂اءة   Ύ̊إذا 

ا̈́ن  γ΍Ί1اB؟   

= 𝑔  أن ا̡̙ͤ͂  10.0 𝑚/𝑠ଶ ̊ء΍Ίا Τ̥ͬ̊;1.0 و 𝑥 10³ 𝑘𝑔/𝑚ଷ  

  

  
  

  13. A beaker containing water is kept on a balance Bଵ. The weight of beaker and water together 

is 50.0 N. A piece of iron with a density of  7500 𝑘𝑔/𝑚ଷ and a mass of 1.5 𝑘𝑔  is hung from a 

spring balance Bଶ. If the iron piece is immersed fully in water but does not touch the bottom of 

the breaker, what is the reading of balance B1? 

Consider 𝑔 =  10.0 𝑚/𝑠ଶ and the density of water 1.0 𝑥 10³ 𝑘𝑔/𝑚ଷ. 

(𝐴) 48 𝑁                        (𝐵) 50 𝑁                    (𝐶) 52 𝑁                        (𝐷) 65 𝑁 
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Science (Physics) – (مسار الفيزياء) علوم 

  

  Part two: Extended- response Questionsالممتدة                                                  سئلة الأ: الثانيالجزء 

̊ت)    7(.  14 ΐΎ ͂γͧ اάͽ͋Ίن ͤلى ά̡͋Ύى Έθ̊Ύ زاوδ̡ه  در̮  ͔Ό͋  ̮͸Ί̈́Αδ30.0∘    ليͽΊه اΊά͜6.00و m.    نάͽΎ Έθ̊΍Ίى اά̡͋΍Ίا  

т̡͋̊وΎ ΐγ͓ͫΒ ΐΎ    ،لά͛Ίا  Ѿ̶͂ ̊كͽ̶̡ا ΈΎ̊ͣ΍̚ ΐ͏̺ ͋ͫليΊا ͓ͪΑΊوا ،͊ΉΎي أάΉͣΊا ͓ͪΑΊا𝜇௞.  ̭̈́ءΊل اά̺د ̼ͣ̚

 .اδ ΐ͏̹Ί̵̡͂ك اΤ̡̦̊̚ Τͤ͂͋̚ Ό̭͋Ί ̶تى ΒهΤδ̊ اά̡͋΍Ίى

𝑔̎̚ه΍̊ل ͹Ύ̊وΤΎ اΊهάاء وا̡̙ͤ̊ر  = 10.0 m/sଶ̌تيδ ̊Ύ ̶̘͋ا ،: 

)A ( ىά̡͋΍Ίا Τδ̊هΒ ̼Αͤ Ό̭͋Ίا Τͤ͂͌.  

)B( ̵͂Ίا Ό̭͋Ίا ͚̹͛Ύ Ό͌ار (Free Body Diagram)   ̊كͽ̶̡ςة اάͺ ̼ار͹Ύ ̡̬Α̡͌ا Ό̦ ،ΐ͏̹Ίا ̴͛͋Ίͤلى ا Ό̭͋ΉΊ

  ΤΊς̼̚ Ѿ̵͂Ίا𝑚𝑔. 

)C(   Ѿ̵͂Ί̊ك اͽ̶̡ςا ΈΎ̊ͣΎ Τ΍γͺ ̶̘͋ا𝜇௞. 

14. (7 points) A small object slides from rest down an inclined plane that makes an angle of 30.0∘with 

the horizontal. The total length of the incline is 6.00 m. The incline consists of two equal sections: 

the upper half is smooth (frictionless), while the lower half is rough with a coefficient of kinetic 

friction 𝜇௞ . After entering the rough section, the object continues sliding with constant speed until 

it reaches the bottom of the incline. 

Neglect air resistance and take the acceleration due to gravity as 𝑔 = 10.0 m/sଶ. 

Calculate the following: 

(A) The speed of the object at the bottom of the incline. 

(B) Draw the free-body diagram of the object on the rough surface, then determine the 

magnitude of the kinetic friction force in terms of 𝑚𝑔. 

(C) The value of the coefficient of kinetic friction 𝜇௞ . 
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Science (Physics) – (مسار الفيزياء) علوم 

̊ت)    7(.  15  β،  در̮ ̶͂͋Ύ ̊ء أداء ͤ͂ضΑ̦ا̡̹̼͌ام  أ Ό̡δ  في ̴͘ά΍Ί̭ه̊ز اΊاΐͽ΍̡γΊ ،Έͽ͏Ίا   Έ̥΍Ύ    ̡هΉ̡;32.0 𝑘𝑔   ̴   ΐΎ اΊ̡̌ر̮

Α̼̚ول)  Έ̥Ύ)  ͂يθدا ا΍Ί͋͂ح  في Ύ͋̊ر   Τγ͘أر ΐγ̢͂ͽ̚   اάͬ  ،  ͼ͋΍δΈ̥΍΍Ίق  άͬ Τ͌σ͋̚ق   ͂΍δ اάΊزن   ͪγ̺ͫ ذيςάͬ  Έ̊̚ͽ̚  

ΐγ̡̡̦̊̚    تيΉ΍هΎ̊ك وͽ̶̡ςا ΐΎ ΐγ̡γΊ̺̊ Ό̦ ،ΤΉ̡ͽΊا  ̚ Έ̊̚ͽΉΊ ̺͂͛͂ف الآΊا ͚͂̚δ  ̈́نδ  ΈΎر ͊γͽ65.0 𝑘𝑔    إ̺ͫ̊ء Ό̡δ  ̤γ̵̚ ،

  اΉ̺ ΐγ̢͂ͽ̙Ίͪ ̡͌̊رة. 

  Έ̊̚ͽΊل اά͜    ΐγ̚  Έ̥΍΍Ί͂ةاͽ̚ ͂بͺ͋̊وي  وأδ  𝐿 = 3.00  𝑚  ،ѿΊأ̚  و ΈΎ͂Ίا ͊γ; ̢ͫ͂͢δ ςأ ̘̭δ ،̭̊حΑ̚ ̭ه̊زΊا Έ΍ͣδ ًق    ̼اάͬ

̴ اάͬ Έ̥΍΍Ίق    أرΤγ͘ ا΍Ί͋͂ح. الأرΤγ͘ أΑ̦̊ء ̢̌ر̮

  
  

  ΤγΊأو Τδزاو ΐΎ Έ̥΍΍Ίدي    إذا ه̙͚ اά΍ͣΊا ͢Ύ Έ̊̚ͽΉΊ  𝜃௜ = 45°    ΤΊ̵̊Ίا)i  Έͽ͏Ίا̡̙ͤ̊ره  (  )،في ا ΐͽ΍δ  Έ̥΍΍Ίا̡ͬ͂ض أن ا

 ΍γ̮͋ ً̊ ً̊γ͛͹ΒΈ΍وأه   ΤγΒدورا Τ;͂ 𝑔، ا̡̙ͤ͂ ̢͋̊رع اΊ̭̊ذΤγ̚ الأرΈ̥΍΍ΉΊ(  Τγ͘أي ̶ = 9.81 𝑚/𝑠ଶ 

  اΊ̡̊لي:ا̶̘͋ 

(A) ̊̚ه Έ͓δ تيΊا Τͤ͂͋Ίا  Έ̥΍΍Ί͋͂حا΍Ίا Τγ͘ق أرάͬ Τ͛͹Β إلى أدنى  ΤΊ̵̊Ίا)ii Έͽ͏Ίفي ا ( .Τγ͘الأر ͊Ύσδ ̼̚ون أن  

)B Έ̊̚ͽΊفي ا ̼͏Ίة اάͺ ( 𝑇  .Τ̵͟ΉΊا ͼΉ̢ ̼Αͤ  

)(C  ،Τ̵͟ΉΊا ͼΉ̢ ̼Αͤ Τγ͘الأر ΐͤ ΈΎ͂Ίا ͊γ; ̢ͫ͂͢δ ΈهͼΊ̵͋̊̊̚ت.  ا̦̙̠ ذΊ̊̚  
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 15. (7 points) During a performance of play, the apparatus shown in the figure is used to allow a 32.0 

kg actor to swing (like a pendulum) over the stage in a circular path. The actor holds a lightweight 

steel cable that passes smoothly over two fixed frictionless, mass-neglected pulleys, The other end 

of the cable is tied with a 65.0 kg sandbag, which are hidden behind a curtain. The length of the 

cable between the actor and the nearest pulley is L = 3.00 m. For the apparatus to work successfully, 

the sandbag must never lift above the floor as the actor swings above the floor of the stage. 

  If the actor falls from an initial cable angle with the normal θi = 45° (Case i in the figure) (Assume 

that the actor can be considered a point particle and neglect any rotational motion of the him). 

Consider the acceleration due to gravity to be g = 9.81 m/s² 

Find the following:  

(A) The velocity at which the actor reaches the lowest point above the stage floor (Case ii in the figure) 

without touching the floor.  

(B) The tension force in the cable T at that instant.  

(C) Will the sandbag lift off the floor at that instant? Prove that with calculations. 

 

  



 

 
  

 
ڹ

ڹ
 

 



  

2 
 
 

 ي الوطن لعلوم والرياضياتا أولمبياد 

 Multiple Choice Questions                                                           ةاسئل  اختيار من متعدد    
 

ΐͽّ΍̢  ُ̢   )̡̊ندر̮(  -1 اΊتي   Τγ͌̊͌الأ  Τγ̮άΊάγ͋ͫΊا اγΉ΍ͣΊ̊ت   ΐΎ  Ό̭͋Ίا ا͂رة  ̶  Τ در̮  Όγ͟Α̢  ΤγΉ΍ͤ  ّ̼ ͣ

Τγ. وΎ͢ اΒ̹ͫ̊ض    اͺάΉ̹΍Ί̊ت ا͂ر ηγ̡̚ه̊ اΊ̼اΤγΉ̺ رΌͨ اγ̡ͧΊ͂ات في اΊ͂͟وف اΊ̹̊ر̮ ͹̵̡͌ͫ̊ظ ͤلى اΊا ΐΎ Τγ̵Ίا

ا͂رة في Έ͓ͬ اΊ͏̡̊ء، ά̢ا̮ه اΑθ̊ͽΊ̊ت اδ̵̢̼ Τγ̵Ί̊ت ;γ̙͂ة Ή̡̢̘͛ ا̡̭͌̊̊̚ت Τγͫγͽ̢ ͤلى اά̡͋΍Ίى   ̵Ί̊ت ا در̮

β̮άΊάγ͋ͫΊوا ѾάΉ͋Ίا.  

  ΤΊͣ̊د΍Ίه ̡̹̼̊͌̚ام ا ا͂رة داΈ̺ اάγ̵Ίان أو ̺̊ر̮ ̵Ίا ͸̢̼ͬ Τ̮̾΍Β ΐͽ΍δ  :ΤγΊ̡̊Ίا  

1- (2 POINTS) Thermoregulation is a fundamental physiological process that enables 

organisms to maintain internal stability despite changes in external environmental 

conditions. During the winter season, organisms face significant challenges due to low 

temperatures, requiring adaptive responses at both behavioral and physiological levels. 

The heat flow in or out of an animal can be modelled using this equation: 
 

𝑅𝑎𝑡𝑒 𝑜𝑓 ℎ𝑒𝑎𝑡 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟 = 𝑘𝐴 (𝑇1 − 𝑇2)/𝑑 
  

 The variables in this equation are as follows : :                                   اγ̡ͧ΍Ί͂ات في ه̾ه ا΍Ίͣ̊دΤΊ هδ ̊΍; βلي

A انάγ̵Ίا ̴͛͌ Τ̶̊͋Ύ the surface area of the animal 

d  انάγ̵ΉΊ Τγ ͼ΍ اΤ͹̙͛Ί اΊ̹̊ر̮ ُ͌  the thickness of the outer layer of the animal   

k thermal conductivity of the outer layer of the animal   Τγ ا͂ري Τ͹̙͛ΉΊ اΊ̹̊ر̮ ̵Ίا Έγ͔ά̡Ί̼رة اͺ 

T1  ̵͂ارةΊا Τ     the external temperature في اΊ̹̊رجدر̮

T2 انάγ̵Ίا Έ̵̺͂ارة داΊا Τ   the temperature inside the animal در̮

  :Aلى Τ΍γͺ ΈγΉ͹̢ إ̢ه̼ف اΊتي Ύ̡̢̼̹͋ه̊ اͺάΉ̹΍Ί̊ت اΤγ̵Ί  في اγ̹Ί̊رات اΤγΊ̡̊Ί اγͽ̡Ίͫ̊تأيُ 

Which of the following adaptations used by living organisms aim to reduce the value of 

A? 

̡̢ ّ͂ ΍̶̊رًا غ ά̭Ίن اάͽδ ̊Ύ̼Αͤ Έ̶άΊ̊ل في اγͬالأ . 

Elephants wallow in mud when it is hot. 
A 

  . ;̊ن اͽ͋Ί̊ن الأάγΉ͔ن في γΒ̊΍̢͋̊ (ς̊̚وا) δ̼هάΑن أ̮͋̊دهΌ ̼̚هΐ اΤ΍͹ͫΊ في اΊ͏̡̊ء

The indigenous people of Tasmania (the Palawa) smeared their bodies with seal fat in 

the winter. 

B 

  . δ̡ͣ͂ق اΊ̙͏͂ في ا͹͛Ί͊ اΊ̵̊ر 

Humans sweat in hot weather. 
C 

̢̡ͽ رάّ  يά̡͏Ί̊ت اγ̙Ί̊ء اΑ̦ͫ͋ه̊ اΒ لά̶ ارضά͹Ίا  

Dormice curl up when they hibernate. 
D 

 

  Ύ̼ͣل ا͹̡Β̊ل اΊ̵͂ارة 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̡̊ن( -2 ا͂رة، أي أΒه̊ ̵̢̡̊ج إلى Τηγ̚ داΐΎ ΐͽ΍̡̡Ί Τηͬ اΈ΍ͣΊ )در̮ ̵Ίا Τγ Τ  .اά̙ͣΊض ̶͏͂ات ̺̊ر̮ در̮

ا͂ر̢ه̊ ا΍Ί̥لى ά̶الي   ̶27℃  ΐΎ Έͺأ ̠Β̊; 10إذا℃   ΐΉͬ ، اάΑͽ΍̡δΈ΍ͣΊا ΐΎ. ا͂رة و ̵Ί̊ت ا Ύ͢ ار̢ͫ̊ع در̮

  .أ̼ͤاد اά̙ͣΊضάͽδن هΑ̊ك زδ̊دة في اΐΎ ،Τγ΍Ί̊ͣΊ اͺά̡΍Ί͢ أن  

ا͂رة.   (Αγ̮̊ت)  ͼΉ̡΍̢ اΐΎ ̼δ̼ͣΊ أάΒاع اΊ̵͏͂ات أσγΊت ̵ΉΊ Τ̶͌̊͋δ ّ͓ ̹΍Ίض اά̙ͣΊا ͖γ̚ ά΍Α ΐ΍͘ ͚͹ͬ ̘

̊ت  ا͂رة اͺ̊͛ΒΊ̊ت در̮ ̵Ί̵̼دة ا΍Ί̊هاΒ̭̼ول أدΊفي ا Τ̵͘ά΍ :  

2- (2 POINTS) Mosquitos are ectothermic. This means that they require the environment 

to be warm so they can function. Their optimum temperature is approximately 27℃. If 

the temperature is below 10℃, they cannot function. As global temperatures increase, it 

is predicted that there will be an increase in mosquito populations. 

Many insect species have alleles that are temperature sensitive. Fertilized mosquito 

eggs only develop within specific temperature ranges outlined in the table below: 

Genotype 

ا͂ز اγ̭Ίني  ͛Ίا 

Temperature 

necessary for 

development (℃) 

 درجة الحرارة اللازمة للنمو 
EE 10-18 

Ee 15-20 

ee 20-28 

ا̈́وج ά̡ͣ̊̚͘ن، ;Ή̡̊هΐΎ ̊΍ ا΍ΑΊ͚ اγ̭Ίني  ̡̢Ee) ̡̹͓̙̊ن΍Ίا ̊΍̡͗̊هγ̚ ُ̢̡͂ك  .F1 الأول Έγ̭Ίا  ̼Αͤ ά΍Α̡Ί (

ا͂رة ̶ Τ ا̈́وج ά̡ͣ̊̚͘ ℃ 19  در̮ ̡̢ .F1  Τ ُ̢̡͂ك اγ̙Ί̡͗̊ن اΑΊ̢̡̭̊̊ن ά΍Α̡Ίا Ύ͂ة أ̺͂ى Α̼ͤ در̮  Ό̦ ،ً̊γθاά͏ͤ

ا͂رة ̶  19℃ .  

Two mosquitos, both with the genotype Ee, mate. Their fertilized eggs (F1) are allowed to 

develop at 19℃.The F1 mosquitoes mate randomly, and the eggs produced are again 

allowed to develop at 19℃. 

ا̈́وج  ̡Ίا ΐͤ ̢̬̊ΑΊا ͖γ̙Ίا Τ̙͋Β βه ̊ΎF1    ΐΊ ̾يΊواά΍ΑΊا ΐΎ ΐͽ΍̡δ ؟  

What percentage of eggs produced by the F1 mating will not develop? 

D C B A 

100% 75% 50% 25% 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

ّ͘   )̡̊ندر̮(  -3 άδ) اγ̢άγΉ;άγΑΊ̼ات في ̮̈́يء  άͺا̼ͤ  اͺ̡͂ان   ΤγΉ΍ͤ اΊ̡̊لي  اγ̡̹͛Ίطي   Ό͌͂Ίا  ̴DNA ̈́دوجΎ (

Α̦في ا ΤγΑγ̡̮͂وγΑΊا̼ͤ اά͹Ίا ̼δ̵̢̼ Ό̢ ̼ͺو .Έ͌σ͋Ί̼ات. ̡اγ̢άγΉ;άγΑΊا ΐΎ ΐγ 

3-(2 POINTS) The following diagram shows nucleotide base-pairing in a double-

stranded DNA molecule. The nitrogenous bases in two of the nucleotides are labeled. 

 

 

 

 

 

 

 

 

 

 ΐγ̡γΑγ̡̮͂وγΑΊا ΐγ̢̼ͤ̊͹Ίا ΐγ̚ ̴γ̵͔ Έͽ͏̚ ̊رن͹δ ΤγΊ̡̊Ί̊رات اγ̹Ίأي اA وB ؟ 

Which of the following correctly compares nitrogenous bases A and B? 

 ΤγΑγ̡̮͂وγΑΊ̼̊ͤة ا͹ΊاA   ΤγΑγ̡̮͂وγΑΊ̼̊ͤة ا͹Ίا ̊΍Αγ̚ ،ΐδ̼γ΍δ͂γ̚ βهB   .ΐδرάγ̚ βه 

Nitrogenous base A is a pyrimidine, while nitrogenous base B is a purine. 
A 

 ΤγΑγ̡̮͂وγΑΊ̼̊ͤة ا͹ΊاA    ΤγΑγ̡̮͂وγΑΊ̼̊ͤة ا͹Ίا ̊΍Αγ̚ ،ΐδرάγ̚ βهB  .ΐδ̼γ΍δ͂γ̚ βه 

Nitrogenous base A is a purine, while nitrogenous base B is a pyrimidine. 
B 

  ΐγ̡γΑγ̡̮͂وγΑΊا ΐγ̢̼ͤ̊͹Ίا ̡̊Ή;A  وB  .ΐδ̼γ΍δ͂γ̚ 

Nitrogenous bases A and B are both pyrimidines. 
C 

  ΐγ̡γΑγ̡̮͂وγΑΊا ΐγ̢̼ͤ̊͹Ίا ̡̊Ή;A  وB  .ΐδرάγ̚ 

Nitrogenous bases A and B are both purines. 
D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

اΈ̶͂ ̮ه̼ اΈͣͫΊ في γΊͪ ͓ͤبي. Τ̭Ί̊ͣΎ ̠΍̢ ا΍̚ ΤγΉ̹Ί̊دة ;Τγθ̊γ΍γ   )̡̊ندر̮(-4 Ύ ̊هΒ̊ني أدγ̙Ίا Ό͌͂Ίا Έ̥΍δ

  άΑͺ ̴̡ͬ ͢Α΍̢ ) 𝐾ା ( .ً̊Ύ̊΍̢ات اάγ̢͌̊ά̙Ίم

4-(2 POINTS) The diagram below represents the action potential stages in a nerve fiber. 

The nerve fiber was treated with a chemical that completely prevents the opening of 

voltage-gated potassium (𝐾ା) channels. 

 

 

 

 

 

 

 

 

 

ΤΉ (̡اγ̡ͧΊ͂ات اΤγΊ̡̊Ί ͌ أي ̶͂΍Ί̵نى في اΑ΍Ί͛͂أ ͤلى اX ؟( 

Which of the following changes will occur to the curve in stage (X)? 

 .(Τ̶͂ا Ί̮ه̼ ا ̼Αͤ ΰ͹̙γ͌) ًσ͔أ ΈͣͫΊ̙̼أ ̮ه̼ اδ ΐΊ 

The action potential will not initiate at all (it will remain at the resting potential). 
A 

 ̵̡̼͌ث إزاΤΊ ا͹̡͌͛̊ب Τͣδ͂͌ ̮̼اً.

Very rapid depolarization will occur. 
B 

 Έ͏̡ͫ͌ اΤγΉ̹Ί في اάͣΊدة إلى ̮ه̼ اΊ͂اΤ̶ (Έ͏ͬ إͤ̊دة ا͹̡͌ς͛̊ب).

The cell will fail to return to its resting potential (repolarization failure). 
C 

 .Τγ̙Ί̊͌ ̥͂;أ ̴̙͓δ̭ه̼ وΊ̈́داد ͬ͂ق اγ͌ 

The potential difference will increase and become more negative (hyperpolarization). 
D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

، ΍̢̠ إγ̢άγΉ;άγΒ" Τ̼ͬ̊͘ات DNA "Τͣ͏Ύا΍̵Ί͖ اάΑΊوي  άδ̴͘ اΈͽ͏Ί أدΒ̊ه Τ;ά͐ ̢͗̊ͤͪ  )̡̊ندر̮(-5

 Α̚ ̡̡̙͢Ί ͚͌άΉΊ̊ء اΈ͌σ͋Ί اδ̼̭Ί̼ة.

 

5-(2 POINTS) The figure below shows a DNA replication fork. Radioactive nucleotides 

were added to the medium to track  newly synthesized DNA strands. 

 

 

 

 

 

 

 

 

 

 ؟ δ̼̭̼ة) ΐͤ اΈ΍ͣΊ ̭ͬ̌ة، أي اΊ̙ͣ̊رات اΤΊ̶̊ ̢͓ͪ ΤγΊ̡̊Ί اΈ͌σ͋Ί اDNA LigaseΊإذا ͺά̢ͪ إΌδ̈́Β اΊـ (

If the DNA ligase enzyme suddenly stops working, which of the following statements 

describes the state of the resulting strands? 

) ΤΉ͋Ή͋Ίن اάͽ̡̡͌Y .̊ر͛̚ه Ό̡δ ΐΊو ΤΉ͓ͫΑΎ ͛͢ͺ Έͽ͐ ͤلى ( 

The Y chain will form as separate segments and will not join. 
A 

) ΤΉ͋Ή͋Ίا ͪͺά̡̡͌X .ً̊Ύ̊΍̢ ΤΊ̡̊͛͌ςا ΐͤ ( 

The X chain will stop elongating completely. 
B 

) ΤΉ͋Ή͋Ί̊ء في اΑ̙Ίا ͂΍̡͋γ͌Y .̢̦͂̌ دون βͣγ̙͜ Έͽ͏̚ ( 

Synthesis in the Y chain will continue normally without interruption. 
C 

) Όδ̈́Β̙̼أ الإδ ΐΊPrimase) ΤΉ͋Ή͋Ί̊ت في اθ̙̊دΊا ͘͢ά̚ (X.( 

The enzyme (Primase) will not initiate primer insertion into the X chain. 
D 

  

 



  

7 
 
 

 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 ). IIIو  IIو  Iُ̢͟ه͂ الأͽ͐̊ل اά΍Β ̊δσ̺ ΤγΊ̡̊ΊذΑθ̊; Τ̦σ̥Ί Τγ̮̊ت ΤͫΉ̡̹Ύ Τγ̶ ( )̡̊ندر̮(-6

6-(2 POINTS) The figures below show typical cells of three different living organisms (I, 

II, and III). 

 

 

 

 

 

 

 

 

 

  

  

 أيّ اΊ̙ͣ̊رات الآΤ̵γ̵͔ Τγ̢؟ 

Which of the following statements is correct? 

 ̘γ;͂ ̡ΊاX  ΤγΉ̹Ίفي اI   ) ̊ء  . )Ί̊ͨ ̼̮άδCyanobacteriåً̙ داΈ̺ اδ͂γ̡ͽ̙Ί̊ اΊ̈́رͅ

X in I is often found inside cyanobacteria. 
A 

 ΐγ̡γΉ̹Ίي في اάΉ̹Ί̭̼ار اΊا Τ̶͟σΎ ΐͽ΍δI  وII.  

The cell wall can be observed in I and II. 
B 

 ΤγΉ̹Ίاة في اάΑΊ̊̚ ويάΒ ͨ͏̊ء ͚γ̵δIII. 

A nuclear envelope (membrane) encloses the nucleus in III. 
C 

 ΐΎ ГΈ; في Τγ̦راάΊ̊دة ا΍Ίر ͤلى اά̥ͣΊا ΐͽ΍δX  وY. 

Genetic materials can be found in X and Y. 
D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

ّ͘   )̡̊ندر̮(-7 άδ  ͓ͪΑ΍Ί͋̊م ا͹Βςا ΤγΉ΍ͣΊ ً̙̊δ͂ͺ ̡̹͗͌͢ ΤγΉ̺ ̊ت ̢̠͗̊ͤͫ فيΎά͌άΎ͂و; Έͽ͏Ίا ̴

ا̈́لي). δ̵̢̼ Ό̢̼ أσγΊت Αγ̮ Τ̦σ̦̊ت  ̡̺ςا),A ,B C   ّأي .(͂اتγΎ̡͂وΑ͋Ίا Έ̥΍̢ داءά͋Ίا Τδ͗̊وγ̙Ί̊ل اͽ͐والأ)

 الأ΍Β̊ط اΤγΑγ̭Ί اΊ ΤγΊ̡̊ΊلأΎ͏̊ج άͽγ͌ن الأΈͺ ̶̼وً̦̊ ̼ͣ̚ ا͹Βς͋̊م اΑ΍Ί͓ͪ؟ 

7-(2 POINTS) The figure shows chromosomes that have replicated in a cell that will soon 

undergo meiosis. The alleles of three genes, A, B, and C, are labelled (the black ovals are 

centromeres). Which of the following gamete genotypes would be the LEAST frequent 

product after meiosis? 

 

 

 

 

 

 

 

 

 

 

A1 B2 C1 A 

A1 B1 C1 B 

A1 B2 C2 C 

A2 B1 C1 D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

ُ̢͟ه͂ اά͌͂Ίم اΤγ͂ͤ͘ ̊͢͜͹Ύ Τγ͛γ̡̹͛Ί لأ̮̈́اء Β ΐΎ̙̊ت Ύ͢ ͖ͣ̚ الأΤ̭͋Β اΤΉͺ̊ΑΊ اΊتي Έ΍̵̢  )̡̊ندر̮(-8

 ΐΎ ̊تΎσͤ1  6إلى .  

8-(2 POINTS) The diagrams show transverse sections of parts of a plant, with some 

transport tissues labelled from 1 to 6. 

الأΤ̭͋Β اΊتي Έ͹Α̢ ا΍Ί̊ء Έͽ͏̚ أ͌̊سي والأΤ̭͋Β اΊتي Έ͹Α̢ اͽ͋Ί͂وز  اγ̹Ί̊رات γ̵͔ Έͽ͏̚ ̴͘ά̴̢أي 

  Έͽ͏̚ أ͌̊سي؟

Which of the options correctly describes tissues that mainly transport water and tissues 

that mainly transport sucrose? 

 

 

 

 

 

 

 

 

 

   Mainly transport sucrose 

 Έͽ͏̚ ͂وزͽ͋Ίا Έ͹Α̢͌̊سيأ  

Mainly transport water 

  Έͽ͏̚ ̊ء΍Ίا Έ͹Α̢͌̊سي أ  
 

3 and 5 1 and 6 A 

4 and 6 1 and 3 B 

4 and 5 2 and 3 C 

2 and 6 3 and 5 D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

في اΤΉ͋Ή͋Ί اΊͧ̾اΤγθ، اγ΍̵Ί͂ اΤγ͏̶άΊ هγδ̼̦ β̊ت ;γ̙͂ة آ;γ̢ͣ .̘͏ͣΉΊ ΤΉ͎ ͤلى اγ΍̵Ί͂  )̡̊ندر̮( -9

  .اΤγ͏̶άΊ اΐΎ ̼δ̼ͣΊ اΊ̵͏͂ات اΊتي ΍̢̡͒ دΎه̊، و̢̡ͧ̾ى اάγ͛Ίر ͤلى ه̾ه اΊ̵͏͂ات

9- (2 POINTS) In the food chain, zebras are large herbivorous mammals. Many blood-

sucking insects live on the zebras, and birds feed on these insects. 

 .Τγηγ̙Ί̊ت اΎ͂ا  ُ̢͟ه͂ الأͽ͐̊ل ͖ͣ̚ الأه

The diagrams show some ecological pyramids. 

 

 

 

 

 

 

 

  

  أي ͔ͪ δ̵̼د أάΒاع الأه͂اΎ̊ت Ίه̾ه اΤΉ͋Ή͋Ί اΊͧ̾اΤγθ؟ 

Which row identifies the types of pyramids for this food chain? 

   Pyramid of numbers 

 ه͂م الأ̼ͤاد 

Pyramid of energy 

 Τͺ̊͛Ίه͂م ا 
 

2 4 A 

2 3 B 

1 3 C 

1 4 D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  
 ΍̶͖ ا΍̢  ͼγΉδ̙̭͂Ί̠ زراΤͤ ̊̚درات اΊ̹͂دل ̵̢̠ ΐγ̡Ί̶̊: اσ͟Ίم واά͗Ίء الأ΍̶͂، في وά̮د )̡̊ندر̮(-10

)GA₃+̊̚γͨ ( ه) أو - GA₃ ّ͘ άδ .(̈́γ;͂ ͤلى ά͜ل ا΍̶ GA₃    Τ͹δά͋Ί͖ اͼγΉδ̙̭͂Ί  ̴ اΌ͌͂Ί اγ̙Ί̊ني γ̢̦̌͂ زδ̊دة ̢

 ΤγΑγΑ̭Ίا. 

10- (2 POINTS) Mustard seedlings were grown under two conditions: darkness and red 

light, in the presence (+GA₃) or absence (−GA₃) of gibberellic acid. The graph shows the 

effect of increasing GA₃ concentration on hypocotyl length. 

 

 

 

 

 

 

 

 

 
  

͂ Έͽ͏̚ أΈ͗ͬ اΐγ̚ Έ̡ͤ̊ͫΊ اά͗Ίء و ّ͋ ͫδ ΤγΊ̡̊Ί̙ͣ̊رات اΊا  Џأي   ͼγΉδ̙̭͂Ίا ͖΍̶GA ₃  Τ͹δά͋Ίا ά΍Β Όγ͟Α̢ في

ΤγΑγΑ̭Ί؟ ا 

Which of the following statements best explains the interaction between light and GA₃ 

in regulating hypocotyl growth? 

 ُδ  ّ́̈ز ͣ ͼγΉδ̙̭͂Ίا ͖΍̶GA₃ ͂΍̶ء الأά͗Ίم واσ͟Ίفي ا Τ  . اΤΊ̡̊͛͌ اΤ͹δά͋Ί اΑ̚ ΤγΑγΑ̭Ίͫ͊ اΊ̼ر̮

GA₃ promotes hypocotyl elongation equally under both dark and red light conditions. 
A 

أي γ̢̦̌͂ ̵̢̠ ͂͠وف  δΉΊͼγΉδ ̙̭͂ GA₃ّ̥̙͚ اά͗Ίء الأά΍Β ͂΍̶ اΤ͹δά͋Ί اΈΎ̊; Έͽ͏̚ ΤγΑγΑ̭Ί، وάͽδ ςن 

 . اά͗Ίء.

Red light completely inhibits hypocotyl growth, and GA₃ has no effect under light 

conditions. 

B 

 ̬θ̡̊ΑΊا ͂γ͏̢ن  ألى إͼγΉδ̙̭͂Ίا ͖΍̶ GA₃   ّ̈́ ̵ͫΎ ͂هγ̢̦̌ ء الأά͗Ίا ̊΍Αγ͚̙̥̚Ύ ͂γ̢̦̌ ͂΍̶ .  

The results indicate that GA3 has a stimulating effect, while red light has an inhibitory 

effect. 

C 

̈́γ;͂  . ، ͹ͬ ̼΍̡ͣδ Έ͚̚ ͤلى ͂͠وف الإ̊͘ءة΍̶ͼ GA₃͖ اά΍Β ̼΍̡ͣδ ς   γΉδ̙̭͂Ί اΤ͹δά͋Ί اΤγΑγΑ̭Ί ͤلى ̢

Hypocotyl elongation is independent of GA₃ concentration and depends only on light 

conditions. 

D 

 

 



  

12 
 
 

 ي الوطن لعلوم والرياضياتا أولمبياد 

 

ّ͘   )̡̊ندر̮(-11 άδΤγ̦̊ت وراΎάΉͣΎ ͤلى ΐγ̙γ;͂ ̡Ίا σ; يά̵̡δ .اةάΑΊ̼̚ائي ا ΐθ̊; في ΐγ̙γ;͂   .̴ اΌ͌͂Ί اγ̡̹͛Ίطي اΊ̡̊لي ̢

11- (2 POINTS) The following diagram depicts two structures in a prokaryotic organism. Both of 

the structures contain hereditary information. 

 ΐγ̙γ;͂ ̡Ίا ΐγ̚ ̴γ̵͔ Έͽ͏̚ ̊رن͹̢ ΤγΊ̡̊Ί̙ͣ̊رات اΊأي اA  وB؟  

Which of the following statements correctly compares Structures A and B? 

 

 

 

 

 

 

 

 

 

  

A 
 ΐγ̙γ;͂ ̡Ίا ΐΎ Έ; يά̵̡δA  وB  .Έγ͌راάγΊا ̼γ̢άγΉ;άγΒ ͤلى  

Structures A and B both contain the nucleotide uracil . 

B 
 ̘γ;͂ ̡Ίي اά̵̡δB  ̘γ;͂ ̡Ίا ΐΎ ̥͂;̊ت أΑγ̮ ͤلىA .  

Structure B contains more genes than Structure A does . 

C 
 ̘γ;͂ ̡ΊاB  β͹Ή̶  ̘γ;͂ ̡Ίا ̊΍Αγ̚ ،A.̺طي 

Structure B is circular, while Structure A is linear . 

D 
  ΐγ̙γ;͂ ̡Ίا ΐΎ Έ; نάͽ̡δA وB ) ̈́دوج΍Ίوي اάΑΊا ͖΍̵Ίا ΐΎDNA.( 

Structures A and B are both made up of double-stranded DNA . 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

أ̶̼   )̡̊ندر̮(-12  ̡̬Αδ اΊ̙͂ي.   ͚̙Ίا  ͎δر ͚΍Β ̵̼دδ اΊ̾ي   ͘͢ά΍Ίا ا΍Ί̡̼ͣدة في  الأσγΊت  δ͟ه͂ Ύ̥̊ل ͤلى 

اΊ̥̊ني،  MالأσγΊت،    ΈγΊ̙͂ي. الأΊا  ͚̙Ίا  ͚΍Β ،RM  ،̤Ί̥̊Ίا  ΈγΊوالأ ،̼γ͹΍Ίا  ΰ΍͋δ  ̊ ًͫ Ή̡̹Ύ ̊ ً͛ ΍Β ̡̬Αδ  ،dm  ̡̬Αδ  ،

  ΤΉ͋Ή͋Ίفي ه̾ه ا .ΐ;̼اΊا ΰ΍͋δ ̊ ً͛ ΍ΒتσγΊالأ ΐΎΊا άه ̼γ͹΍Ίن اάͽδ ،̼θ̊͋    ̙͂يΊن اάͽδو ،ΐ;̼اΊ̙͂ي واΊͤلى ا

 .ΐ;̼اΊͤلى ا ̼θ̊͋Ίا άه  

12- (2 POINTS) An example of multiple alleles is seen at a locus that determines the 

feather pattern of mallard ducks. One allele, M, produces the wild-type mallard pattern. 

A second allele, MR, produces a different pattern called restricted, and a third allele, md, 

produces a pattern termed dusky. In this allelic series, restricted is dominant over 

mallard and dusky, and mallard is dominant over dusky.  

:͚΍Β ΈͽΊ ΤγΑγ̭Ί͛͂ز اΊ̊ه اΒ̭̼ول أدΊا ̴͘άδ  

The table below shows the genotypes for each pattern: 

Ί̙͂ياΊا ͚΍Α wild-type pattern  MM , Mmd 

 ̼γ͹΍Ίا ͚΍ΑΊاrestricted pattern  MRMR , MRmd , MRM 

 ΐ;̼اΊا ͚΍ΑΊاdusky pattern  mdmd 

  

͚̙Ίا ΐΎ ΐγͤάΒ ا̈́وج ̢ ̼Α̠ͤΒ̊; ، ̬θ̡̊Β Ίا Έγ̭F1 : ليδ ̊΍; 50%  ̼ة؛γ͹Ύ25% 25͂̚ي و% ΐ;دا:  

In a given cross, the F1 progeny are 50% restricted; 25% mallard and 25% dusky ducks. 

  ΤγΊ̡̊Ί̊رات اγ̹Ίأيُ اδΐδά̚لأΊ ΤγΑγ̭Ί͛͂ز اΊا Έ̥΍؟  

Which of the following options represents the genotypes of the parents? 

D C B A 

MRMR x MRmd mdmd x MM Mmd x MRM MRmd x  Mmd 
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ً͂ا Ί̼راΤ͌ ̊͠ه͂ة اΒς̡͏̊ر الأά΍͌زي (الأά΍͌زΤδ)، δ ̤γ̶̵̡͂ك    )̡̊ندر̮(.-13 γ̥; ̙͊̊͛͜Ίا Τ̭͋Βُ̢̡̹̼͋م أ

 ΐͽ΍δو  .Έͺأ Ύ̊ئي  ̮ه̼  ذات   Τ͹͛ΑΎ إلى  أͤلى  Ύ̊ئي  ̮ه̼  ذات   Τ͹͛ΑΎ  ΐΎ اΑ΍Ίͫ̾ة  ̙͐ه   Τγ͏ͨالأ  ̙͂ͤ ا΍Ί̊ء 

ا͂; Τ̶͟σΎ  ΐΎ ΤͫΉ̡̹Ύ ̈́γ ذσ̺ ΐΎ ͼΊل اγ̡ͧΊ͂ في ά͜ل أو ;ΤΉ̡ أΤ̭͋Β اΑΊ̙̊ت Α̼ͤ وͣ͘ه̊ في ΈγΊ̵̊Ύ ذات ̢

 .Τ̙θ̾اΊاد اά΍Ίا  

13- (2 POINTS) Plant tissues such as potato are often used to investigate osmosis, which 

is the movement of water across a partially permeable membrane from a region of 

higher water potential to lower water potential. Changes in the length or mass of plant 

tissue can indicate the direction of water movement when placed in solutions of 

different solute concentrations. 

 ͺ Ό̢10͛͢ أرΤͣ̚ أάͤاد ͛̊͊̚͜ ΤΉ̦̊΍̡Ύ في اΒ ΐΎ Ό̵̭Ίͫ͊ اΊ̼رΤΒ. في ̼̚اΤδ اΤ̡̭͂̚Ί ;̊ن ά͜ل ;άͤ Έد 

 Έͽ͏Ίا ̴͘άδ .͂ͽ͋Ίل اάΉ̵Ύ ΐΎ ͪΉ̡̹Ύ ̈́γ;͂ Ύ͂ͣ̊̚ت. وُ͘͢ ;άͤ Έد في ͸̙͜ ̡͂̚ي ά̵̡δ Έ͓ͫΑΎي ͤلى ̢

 ̼ͣ̚ ̙͊̊͛͜Ίاد اάͤل أά͜24  .Τͤ̊͌  

Four potato sticks of equal size were cut from the same potato tuber. At the start of the 

investigation, each stick measured 10 grid squares in length. Each stick was placed in a 

separate Petri dish containing a different sugar solution concentrations. The diagrams 

show the length of the potato sticks after 24 hours. 

 ΐΎ ̊ئي أͤلىΎ ̼ه ̮هΊ ͂ͽ͌ لάΉ̵Ύ ي ͤلىά̵̡δ ̡͂̚ي ͸̙͜ أيΊ̭ه̼ اΊ̊ا΍ئي Ί̙͊̊͛͜Ίا ̬γ͋Α؟  

Which of the following Petri dishes contains a sugar solution with a higher water 

potential than the potato tissue? 

B A 

  

D C 
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. في أي ΐΎ 20 ) ه2n άاΊ̼ͣد اΑ̥Ί̊ئي ά΍̭΍ΉΊͤ̊ت اͽΊ͂وZea mays ،() ΤγΎά͌άΎفي Β̙̊ت اΊ̾رة ( )̡̊ندر̮(-14

 ّ͘ ά΍Ίا ΤγΉ̹Ί͋̊م ا͹Β̵̼ث اδ ΤγΊ̡̊Ί̙̊ت اΑΊا Τ̭͋Βطي أγ̡̹͛Ίا Ό͌͂Ί̊ه̴ في اΒ؟أد.  

14- (2 POINTS) In Zea mays the diploid chromosome number (2n) equals 20. In which of 

the following tissues of the plant would the cell division illustrated in the diagram 

above occurs? 

 

 

 

 

 

 

 

 

 

  

A 
β΍͹Ί͏̊ئي اΒالإ ̬γ͋ΑΊا .  

Apical meristem . 

B 
ͼ̡΍Ίا.  

Anther . 

C 
 .اάγ̙Ύ̊ͽΊم

Cambium . 

D 
ΤΉ̙͋Ίا. 

Sepal . 

  

 



  

16 
 
 

 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 theoretical questions                                                                              الأسئلة النظرية   

1- )6 (Τ̵γ̵͔ Τ̮̊̚إ ΈͽΊ ͓ͪΒو Τ ̊ت: در̮ Α΍δ̴ أ̶̼ اσ̙͹̡͋΍Ίت اΤγθ̊γ΍γͽΊ في الإΒ͋̊ن ا͹Ί̼رة ͤلى ̢̾وّق Ύ̊دة    در̮

 ΰ΍ُّ̢͋ ͂ ه̾ا اΈ̙͹̡͋΍Ί اγ΍γͽΊ̊ئي ά̚اΐγ̮ Τ͛͌ وا̶̼ ͼΉ̡΍δ أΐγͣθ̊͐ ΐγΉγΊ. الأΈγΊ اΎ Τγθ̊γ΍γ;PTC ̼θ̊͋Ί͂ةّ  Аͫ ͏δُ .(B)   ̡̬Αδُ

ّ͂، في ΐγ̶ أن الأΈγΊ اͺ ً̊γθ̊γ΍γ; ًσ̙͹̡͋ΎPTC  β̵Α̡΍Ί̊درًا ͤلى اΎ ΐͤ ͪ͏ͽΊ̊دة  ΍Ίا Όͣ͛Ί̊̚ ̊ ً͌ δُ ̊΍Ύ(b)   ̡̬Αُδ̵̼ث إ̶͋̊

ͺ ͂γͨ ًσ̙͹̡͋ΎPTC    Τ̊در ͤلى اΐͤ ͪ͏ͽΊ ه̾ه ا΍Ί̊دة. أΎ̊ الأͬ͂اد δ̡̊ͧΎ͂و اά̭δ̈́Ίت άͣγ̡͛͋γͬن اΎ ΐͤ ͪ͏ͽΊ̊دة  ̼̚ر̮

 .Τ͛͌ά̡Ύ  

1- (6 Points: 1.5 Points for each correct answer) A One human chemoreceptor gives the ability to 

taste a bitter chemical called PTC. This chemoreceptor is encoded by a single gene that has two 

common alleles. The dominant allele (B) produces a chemoreceptor that detects PTC and gives the 

sensation of a bitter taste; the recessive allele (b) produces a chemoreceptor that cannot detect 

PTC. Heterozygous individuals can detect PTC to a moderate extent. 

 ُδ ͂͟هΤΊσ͋Ίا ͚̹͛Ύ  Τ̦ورا ͚΍Β ΤγΊ̡̊Ί̢̾وقا  .ΤΉθ̊ͤ في ّ͂ ΍ُΊا Όͣ͛Ίا  

The following pedigree shows the inheritance pattern of bitter-taste perception in a family. 

 

 

 

 

 

 

 

 

  

، ͘͢ في ا̡̙ͤ̊رك γ΍̮͢ اΒ̊γ̙Ί̊ت اά̮ά΍Ίدة في اΊ̭̼ول، Ό̦ ̶̼د في  Ύ̹͚͛ اΤΊσ͋ΊاΑ̡͌̊دًا إلى اΎάΉͣ΍Ί̊ت اά̮ά΍Ίدة في 

 Τ̵γ̵͓Ίا Τ̡̭̊͌̚ςي ͤلى اά̵̡δ ̾يΊ̵͂ف اΊا Έ̊̚͹΍Ίد اά΍ͣΊا .   

Based on the information in the pedigree tree, consider all the statements in the table and then, in 

the opposite column, select the letter that corresponds to the correct response.  

A = True    ̴ γ̵͔ 

B = False   Ѩ̺̊ 

C = Cannot be confirmed   ͼΊذ ̼γ;̢̌ ΐͽ΍δ ς 
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NO. Statements    ̙ͣ̊راتΊا 
Τ̮̊̚ الإ   

Answer 

1 
Individual 1 experiences bitter tastes intensely. 

 ͂ͣ͏̡͋δͫ͂دΊا Ό   .Έͽ͏̚ ̶̊د Όͣ͛ ا΍Ί͂اΊ 1 رͅ
 

2 
Individuals 6 and 7 are both heterozygous 

  ;σهΈ̦̊΍̡Ύ ͂γͨ ̊΍ اΑγ̭Ί̊ت.  7و 6اΊͫ͂دان 
 

3 
Individuals 10 and 12 experience PTC at moderate intensity. 

 Ό   .̚͏̼ة Ύ Όͣ͜ PTC Τ͛͌ά̡Ύ̊دة  12و δ10̡̾وق الأͬ͂اد رͅ
 

4 
Individual 3 experiences bitter tastes intensely. 

 Ό   .ا΍Ί̾اق اΈͽ͏̚ ͂΍ُΊ ̶̊د  δ3̡͋͏ͣ͂ اΊͫ͂د رͅ
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2-)6 (Τ̵γ̵͔ Τ̮̊̚إ ΈͽΊ Τ ̊ت: در̮ ّ̼ اΊ̈́راΤͤ ا΍Ί̡̼͋اΤΎ ͂͘ور͹̙Ί Τδ̊ء اΤδ͂͏̙Ί ͤلى ا΍Ί̼ى اΈδά͛Ί. إذ ُ̢  در̮  نإ َͣ

 ά΍ΑΊ ً̊γ͌̊͌أ ّ̼ ͣδُ ͣ̊دن΍Ί̊ت واΑγΎ̡̊γͫΊن واά̼هΊ̼رات واγهά͂̚ͽΊ̊ت واΑγ̢̙͂وΊي ͤلى اά̵̡δ ٍازنά̡Ύ Г̊͟مٍ ͨ̾ائيΒ ͂γͬά̢

) إلى ͹Β͒ اδُBeriberi ΐγΎ̊γ̥Ίͣ̈́ى Ύ͂ض اΊ̙͂ي ͂̚ي (  .اδσ̹Ί̊ وγ͹Ί̊م الأΤ΍͟Β اΤδάγ̵Ί اΤͫΉ̡̹΍Ί في اθ̊͠ά̚ Ό̭͋Ίͫه̊

 ΐγΎ̡̊γͬ)B₁ ͂γͨ بά̵̙Ίفي ا ΐγΎ̊γ̥Ίا ̼̮άδ .( رةά͏͹΍Ίب  اά̵̙Ίا ΐΎ ͂ةγ̙; ̊تγ΍; ̊ولΑ̢ ديήδ ̊΍Αγ̚ ،(ΤΊά͹͓΍Ίا ͂γͨ)

 ΍Ίرةاά͏͹ Τ͔̊͂̚ض  إلى الإ΍̚ ̙͂ي ͂̚يΊا .  

2-(6 Points: 1.5 Points for each correct answer) Sustainable agriculture is essential to the long-

term survival of humanity. Providing a balanced diet of proteins, carbohydrates, fats, vitamins and 

minerals is necessary for the growth of cells and the functioning of various systems within the 

body. Beriberi is a disease caused by thiamine deficiency rather than bacterial infection. Thiamine 

(vitamin B1) is found in unpolished grain. Consuming mostly polished grain could cause beriberi. 

 ͣ Ύ ͂يγ̡ͽ̚ ͂ض΍̚ Τ͗δ͂Ύ وأ̺͂ى Τ΍γΉ͌ ه̊ ̎ͣ̊̚͜م د̮̮̊̊تγͬ ̊مͺ Τ̢̭͂̚ ̊ء΍ΉͣΊرة أو   ٍ̼ أ̮͂ى أ̶̼ اά͏͹Ύ ͂γͨ ً̊̚ά̶̙ ̊Ύإ

Τγ̵͓Ί̡ه̊ اΊ̶̊ ا͂ت في γ̡ͧΊا ̘ͺرا Ό̦ ، رةά͏͹Ύ ً̊̚ά̶̙.    ̼̮̮̊̊تΊت، وأن اά΍̢ ΐΊ Τ̮̮̊أن أي د Τ̡̭͂̚Ί̡ͫ͂ض في ه̾ه اδُ

 Αͽ΍δ ς Τδ͂γ̡ͽ̚ ̼ͣ̚وى Τ͓̊̚΍Ί͏ͫ̊ءاΊه̊ ا   Τ̙͋Α̚ ̊ل͹̡ΒσΊ ΤΉ̊̚ͺ ̼ͣوىΊ͂͟اً لأن اΒ ،Τ̡̭͂̚Ίل ̡ͬ͂ة اσ̺100%    ͒͹Β ̊Ύأ،

  اΐγΎ̊γ̥Ί أو اΊ̡ͣ̊في ΑΎه ΐͽ΍γͬ أن δ̵̼ث σ̺ل اΊ̡ͫ͂ة اΒ ΤγΑΎ̈́Ίͫ͋ه̊. 

a scientist conducted an experiment by feeding Healthy chickens and others infected with a 

contagious bacterial disease, unpolished or polished grain and monitoring changes to their health 

status. Assume that no chicken dies in the experiment. The chickens cannot recover from the 

contagious bacterial infection (100% transmissibility) within the time frame of the experiment. But 

thiamine deficiency and its recovery can happen within the time frame of the experiment. 

  اθ̡̊ΑΊ̬ اΤγ̙δ̡̭͂Ί اΤΉ΍̵̡΍Ί (اΊ̼̮̊ج)

Possible experimental outcomes (chickens) 

A Two healthy   Τ΍γΉ͌ ̡̊نΑ̦ا 

B Two sick     Τ͗δ͂Ύ ̡̊نΑ̦ا 

C Three healthy  Τ΍γΉ͌ ثσ̦ 

D Three sick    Τ͗δ͂Ύ ثσ̦ 

E Four healthy    Τ΍γΉ͌ ̚͢أر 

F Four sick    Τ͗δ͂Ύ ̚͢أر 

̴ اΊ̭̼ول ّ͘ άδ ̊هΒأد  .ΤΎ̡̼̹͋΍Ί̼̮̊ج اΉΊ Τγ̵͓Ίا ΤΊ̵̊Ί̙̾ور واΊع اάΒ ̤γ̶ ΐΎ Τγ̙δ̡̭͂Ί͂͟وف اΊا  

The table below shows the experimental conditions in terms of the type of seeds and the health 

status of the chickens used in the experiment. 
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ΰ اγ̡̺̊ر اΤ̭γ̡ΑΊ اΐΎ Τ̵γ̵͓Ί اς̊΍̶̡ςت ̮͂δُ (A–F) ̭̼ولΊا ΐΎ Τ̙͌̊Α΍Ίا ΤΒ̹̊Ίفي ا Έ̊̚͹΍Ί̵͂ف اΊا Τ̡̊̚;و.  

    (ΐͽ΍δ ا̡̹̼͌ام Βͫ͊ اΊ̵͂ف أ;̥͂ Ύ ΐΎ͂ة).

Choose from the possible outcomes and write the corresponding letter (A–F) in the appropriate 

cell. Choices may be used more than once.  

Experiment 

 Τ̡̭͂̚Ίا 

Food during 

experiment 

(grain) 

اΊ͛ͣ̊م اΑ̦̊ء  

 Τ̡̭͂̚Ίا 

 (ά̶̙ب) 

Chickens used in 

experiment 

 Τ̡̭͂̚Ί̡̹̼͋م في ا΍Ί̼̮̊ج اΊا 

Expected Outcome (A-F)  

) Τͣͺά̡΍Ίا ̬θ̡̊ΑΊاA-F  (  

Bacterial 

infection  

 Τδ͂γ̡ͽ̙Ί̼ͣوى اΊا 

Thiamine 

deficiency 

 ΐγΎ̊γ̥Ίا ͒͹Β 

1 
Unpolished 

 ά͏͹Ύ ͂γͨرة 

One sick and two healthy 

وا̶̼ة Τ͗δ͂Ύ واΑ̡̦̊ن  

 ΍γΉ̡͌̊ن 

  

2 
Polished 

 ά͏͹Ύرة 

Four healthy 

 Τ΍γΉ͌ ̚͢أر 
  

3 
Unpolished 

 ά͏͹Ύ ͂γͨرة 

Two healthy 

Α̡̦̊ن ̡ا΍γΉ͌ ̊ن  
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