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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

١-  ) ΐγ͋;͂وγ̥Ίني اάΎ͂ه Τγ T3 Ό) وσ̦ثي άδدوγ̦͂وT4) ΐγΒُ̢ͫ͂ز اΊ̼ͧة اΊ̼رͅ ّ͟ Αδُ .Τγ ̊ Ό͌̊̚ هάΎ͂ن اΊ̼ͧة اΊ̼رͅ ًͣ Ύ ͂ͬ̊ن ͣδُو ،(

) ΐγ͂̚و̢͂وγ̥ΉΊ ͸Ή͛Ύُ نάΎ͂ه Τ͛͌اά̚ Τγ TRH) Τγإͬ͂از هάΎ͂ن اΊ̼ͧة اΊ̼رͅ ̈́ ΉΊ̼ͧة اΊ̼رͅ ّͫ ̵Ύُ نάΎ͂وه (TSH άه ̊΍; ،(

Ό͌͂Ίفي ا ̴ ّ͘ άΎُ :  

1- The thyroid gland secretes thyroxine (T4) and triiodothyronine (T3), together known as thyroid 

hormone. The secretion of thyroid hormone is regulated by thyrotropin-releasing hormone (TRH) 

and thyroid-stimulating hormone (TSH) as schematically 

represented below: 

Τγ زδ̊دة Ύ̼ͣل الأδ͖ الأ͌̊سي ( ). إذا ΐΎBMR وθ̊ͪ͠ هάΎ͂ن اΊ̼ͧة اΊ̼رͅ

  ̹͒͏Ίا ͂ͣ͏δ .̘γ̙͛Ί̾ه̘ إلى اγͬ ،̡̙ه زاد وزن اΊ͏̹͒ ̭ͬ̌ةً وά̢رΎ̠ رͅ

̊ Ί̡̘̊ͣ̚ واά΍̹Ίل اΊ̾هني. δُ͟ه͂ اΈγΉ̵̡Ί اδ͂͋Ί͂ي اΒ̹ͫ̊ض δά̡͋Ύ̊ت  ً͗ δأ

T4  ̼δ̵̡̼Ί .ΤγهάΎ͂ن  . δ͏ͣ͂ اΈΉ̹̚ ̘γ̙͛Ί في اΊ̼ͧة اΤγΎ̹̊ΑΊ أو اΊ̼ͧة اΊ̼رͅ

) Τγ ً́̈ا هΑΎ ً̊γΒάΎ̙͂هً̊ ΉΊ̼ͧة اΊ̼رͅ γ̵̢ͫ ̹͒͏Ίͣطى اδُ ،͓̊ب΍Ίا ά͗ͣΊاTSH .(

 أي ΐΎ اσ΍Ί̶̊͟ت اΤγΊ̡̊Ί واΑ̡͌ς̡̮̊̊ت اΤ̵γ̵͔ Τ͓Ή̡̹͋΍ُΊ؟ 

One of the actions of thyroid hormones is to increase the basal 

metabolic rate (BMR) of a person. A person who has suddenly 

gained weight and has a swollen neck goes to a doctor. The 

person also feels tired and mentally dull. Clinical analysis shows 

that the person has low levels of T4. The doctor feels that either 

the pituitary or the thyroid is nonfunctional. In order to identify 

the impaired organ, the person is given TSH stimulation. Which one of the following observations 

and the conclusions made is correct? 

A 
  ، ͬه̾ا γ͏δ͂ إلى وά̮د ΤΉͽ͏Ύ في اΊ̼ͧة اT4 .ΤγΎ̹̊ΑΊإذا ΐͽδ ΌΊ هΑ̊ك أي γγ̢ͧ͂ في δά̡͋Ύ̊ت 

If there is no change in the T4 levels, it indicates problem of the pituitary 

B 
  ، ͬه̾ا γ͏δ͂ إلى وά̮د ΤΉͽ͏Ύ في اΊ̼ͧة اT4 .ΤγΎ̹̊ΑΊإذا أدى ذͼΊ إلى ار̢ͫ̊ع δά̡͋Ύ̊ت 

If it leads to increase in the T4 levels, it indicates problem of the pituitary. 

C 
T4 .Τγإذا أدى ذͼΊ إلى ار̢ͫ̊ع δά̡͋Ύ̊ت    ، ͬه̾ا γ͏δ͂ إلى وά̮د ΤΉͽ͏Ύ في اΊ̼ͧة اΊ̼رͅ

If it leads to increase in the T4 levels, it indicates problem of the thyroid. 

D 
T4 .Τγإذا أدى ذͼΊ إلى ΐΎ ̼δ̈́Ύ اΒς̹ͫ̊ض في δά̡͋Ύ̊ت     ، ͬه̾ا γ͏δ͂ إلى وά̮د ΤΉͽ͏Ύ في اΊ̼ͧة اΊ̼رͅ

If it leads to further decrease in the T4 levels, it indicates problem of the thyroid. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

Τ̙ أرز  -2  ̶̵͒ͫ ̊م̚   ͅ.Τδ͂̈́هΊ̢̙̊̊ت اΑΊسي في اΑ̭Ίا ̦͂̊ͽ̡Ί̊ء اγ̶أ ΌΊ̊   Ύͧ͛̊ة وهδ    Oryza sativa  -  ΐΎ β̼رسͤ 

د الأΤ̭͋Β اδ ̊΍; Τ͋γθ͂Ίلي-اΊ̙̾ور ّ̼ ̶ Ό̦ ،̊هγͬ ً̊γ͂ͤ͘ ̊ ًͣ ͛͹Ύ Ό͌ور:  

2- A biologist studies sexual reproduction in flowering plants and examines a rice grain 

(Oryza sativa). A cross-section of the grain is drawn, and the following tissues are 

identified: 

 

 

 

 

 

 

 

 

 

د В̼ ̶ ،͸̙͌ ̊΍Ύ ̬γ͋Β ΈͽΊ:  

١.  Τͤά΍̭΍Ίا Τͧγ͔ΤγΎά͌άΎ͂وͽΊا n)  2أوn  3أوn ̺͂هآ إلى(،  

د Ύ̊ إذا ;Β̠̊ ه̾ه الأΒ  Τ͹̡̊͛̚Ύ Τ̭͋Βͫ͊  إذا وُ̮̼ أ;̥͂ Ί ̬γ͋Β ΐΎه    .٢ В̼  ̶، ΤγΎά͌άΎ͂وͽΊا Τͤά΍̭΍Ίا Τͧγ͔

.ً̊γ̦ورا ΤͫΉ̡̹Ύ أم ً̊γ̦ورا  

For each tissue: 

1. Determine its ploidy level (n, 2n, or 3n, etc). 

If two or more tissues have the same ploidy 

level, indicate whether they are genetically 

identical or genetically different. 

 

 

 X Y Z L 

A 2n n n 2n 

B 2n-i 3n 3n 2n-ii 

C 3n-i 3n-ii 3n-iii 2n 

D 2n n 2n-ii 3n 

 

 

X- Pericarp – Ίف اσͨ͂ة΍̥  

Y- Aleurone Layer  (  Τ͹̙͂͜ونالأγΊ- The aleurone layer 

is the outermost, living, nutrient-dense tissue of 

the endosperm in cereal grains) 

) Τ͹̙͜ς͂وناγΊ  ̬γ͋ΑΊا β̹̊ر̮هΊاβ   ͔͂̊ΑͣΊ̊̚ ͧنيΊا β̵Ίا

 )اά̵̙Ίب Β̼وγ̙͌͂مإاΊͧ̾اΤγθ في 

Z- Endosperm –  ͂مالإγ̙̼͌وΒ  

L- Embryo  ΐγΑ̭Ίا -  
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 ي الوطن لعلوم والرياضياتا أولمبياد 

3-  Ίت  ͗ͣͪاσ̙͹̡͋΍̚ ً̊γ͋ͬ̊Α̢ ̢̢͚̙͂ ͗̊دةΎ أ̮͋̊م ΐͤ ̢̬̊Β ذاتي βͤ̊ΑΎ ͂ضΎ άͣ͗لي هΊ͓ͣبي اΊا Έͺ̊ΑΊا ΤγΑγ̢άͽγΑΊا

 ̼ͣ̚ Τγͽ̊̚͏̡Ίدي إلى  اήδ͓ͣبي وΊ̊ل اγ͋Ί̊ل ا͹̡Βͫ̊ءة ا; ΐΎ ΈΉ͹δ ̊΍Ύ ،ΤγΉͽγهΊت اσ͗ͣΉΊ ΤγΉ͗ͣΊا Τγ̙͓ͣΊت اσ͔άΊفي ا

   .ͣͪ͘ اσ͗ͣΊت

  :δͣ͂ض اΊ̭̼ول اΊ̡̊لي ΐΎ Τͤά΍̭Ύ اγ͂ͫ͘Ί̊ت اΊتي άͽ̢ ̼ͺن Τ͹Ή̡ͣΎ ̚ه̾ا ا΍Ί͂ض 

3- Myasthenia gravis is an autoimmune disease caused by antibodies that competitively bind to 

and block postsynaptic nicotinic acetylcholine receptors at neuromuscular junctions of skeletal 

muscles, thereby reducing the efficiency of synaptic transmission and leading to muscle 

weakness. 

The following table presents a set of hypotheses that may be related to this disease : 

1  Τ;͂                                                                                                 Reduced intestinal motility الأΎͣ̊ء.اΒ̹ͫ̊ض ̶

 .Tetanic muscle contractions                                                                         اͽΊ̈́ازي (اάΒ̡̊γ̡Ίسي) ̶̼وث ا͹Βς̙̊ض  2

͂ إΎ Όδ̈́Β̥̙͛̊ت  3 γ̡͌إ ΐγΊά; Έγ̡͌̈́أδ ΤΊ̊ ّͣ ͬ ͂γͨ.                        Acetylcholinesterase inhibitors ineffective.  

4 
 Reducing the production of                                                        الأͤ͂اض. ΈγΉ͹̢   ΈΉ͹δ اΒ̡̊ج اς̮͋̊م ا΍Ί͗̊دة

antibodies decreases symptoms 

 

 

  

  

  

  

 

  

  ا΍Ί͂ض؟ أيΐΎ Џ اγ̹Ί̊رات اά͓̚ ̢̙͂ͣ ΤγΊ̡̊Ίرة ΐͤ Τ̵γ̵͔ ه̾ا 

Which of the following sets of statements about this disease is correct? 

 1 2 3 4 

A     

B     

C     

D     

 

 

 ͂ ا̈́زي (اάΒ̡̊γ̡Ίسي)ا͹Βς̙̊ض  - :δͫ̊ت̢ͣ ͽΊ̈́ه̊ ( اγ̵̢ͫ Ό̡δ ̊Ύ̼Αͤ تσ͗ͣΊا ̘γ͓δُ ̬Α͏̢ άا͂ر ͤ̊لي ه ͽ̡̚( .  

-  ͂ γ̡͌إ ΐγΊά; Έγ̡͌أδ̈́ )  Όδ̈́ΒإδΈ΍ͣ  ̢ͤلىΌγ̵͛ ΐγΊά; Έγ̡͓͌ͣبي الأΊا Έͺ̊ΑΊا(. 

Definitions: -Tetanic muscle contractions (it is a muscle spasm that occurs when 

muscles are stimulated at a high frequency). 

- enzyme acetylcholinesterase, it works to breaks down the neurotransmitter 

acetylcholine . 



  

5 
 
 

 ي الوطن لعلوم والرياضياتا أولمبياد 

  γ̶ ،:   Ψ=Ψ𝑠+Ψ𝑝̤(Ψ)ا΍Ί̊ئي Έ͹̡Αδ ا΍Ί̊ء في اΑΊ̢̙̊̊ت و͸ͬ ̢̼رج اΊ̭ه̼   -4

4-Water moves in plants according to water potential gradients (Ψ), where: Ψ=Ψ𝑠+Ψ𝑝 

Ψs   = ̼̭هΊزي اά΍͌الأsolute (osmotic) potential  

Ψp  = ̼͚̮͗ͧهΊا   pressure potential  

  :άδ̴͘ ا΍Ί̹͚͛ اΊ̡̊لي Όγͺ اΊ̭ه̼ ا΍Ί̊ئي اΤ͌̊͹΍Ί في أΐΎ ΤͫΉ̡̹Ύ Τ̭͋Β اΑΊ̙̊ت أΑ̦̊ء اΑΊ̴̡ في ΑΎ̡͓ͪ اΑΊه̊ر

The following diagram shows measured 

water potential in different plant tissues 

during midday transpiration: 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Ίتي  ، ΍ͬ̊ هβ اΤ̭γ̡ΑΊ اΤγ̮άΊάγ͋ͫΊ ا  MPa 1.0−ى اΊ̭ͫ̊ف اζ̮̊ͫ΍Ί إلى اΒ̹ͫ̊ض اΊ̭ه̼ ا΍Ί̊ئي Τ̡͂̚ΉΊ إلى  إذا أدّ 

  ؟ Ύ̙̊͐͂ةً  ̵̡̼͌ث

If a sudden drought decreases soil water potential to −1.0 MPa, which of the following is 

the most immediate physiological consequence? 

A Root pressure increases dramatically ͂γ̙; Έͽ͏̚ ̭̾رΊ̈́داد ͚ͧ͘ اδ 

B Transpiration rate increases  ̴ ̡ΑΊ̼ͣل اΎ ̈́دادδ 

C Xylem pressure potential becomes positive  ̊ ً̙̮άΎ ̘͏̹Ίفي ا ͚ͧ͗Ί̮ه̼ ا ̴̙͓δ 

D Water uptake stops or reverses  ا̢̭̊هه ͊ͽͣΑδ ̊ء أو΍Ί̡͓̊ص اΎا ͪͺά̡δ 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

5-   ΐΎ̈́Ύ إ͌ه̊ل ΐΎ ͂ضى΍Ίͣ̊ني ͖ͣ̚ اδ͂ا γΊάͽΊ͂ضى اΎ .̊ء΍Ίا ΐΎ ͂ةγ̙; ̊تγ΍; ̼ان͹ͬ دي إلىήδ ̊΍Ύ ،

  .و΍ΉΊ̼͋̊ͤة في ΑΎ͢ اΊ̭ͫ̊ف، δُͣطى اάΉ̵Ύ ͖δ͂΍Ίل ά̵̡δي ͤلى ;άΉرδ̼ اά͓Ίدάδم واά;άΉ̭Ίز

̴ اΈͽ͏Ί آγΊ̊ت إͤ̊دة اΎς̡͓̊ص في δσ̺̊ الأγ̊̚Β̘ اΤδά̡Ή΍Ί اΤ̙δ͂͹Ί في اΑّγ̙Ύ ،ΤγΉͽΊً̊ ا͹̡Β̊ل  ّ͘ άδNa⁺ زά;άΉ̭Ίوا 

  اΤͫΉ̡̹΍Ί.  الأΤγ͏ͨ ̙ͤ͂ وا΍Ί̊ء الأΤγΑγΎ والأ΍̶̊ض

5-Some patients suffer from chronic diarrhea, such as in cholera, leading to the loss of 

large amounts of water. To help prevent dehydration, patients are given a solution 

containing sodium chloride (NaCl) and glucose. 

The figure illustrates reabsorption mechanisms in cells of the proximal convoluted 

tubule of the kidney, showing the transport of Na⁺, glucose, amino acids, and water 

across different membrane. 

Τ̵ في  ّ͘ ά΍Ίا Έ͹ΑΊ̊ت اγΊ̊دًا ͤلى آ΍̡ͤا،Έͽ͏Ίا  ͢Ύ زά;άΉ̭Ίد اά̮و Ό͋هδ ͪγ; ̴ ّ͘ άδ ͂γ̢͋ͫ ّأيNaCl  ̊دةδفي ز

 إͤ̊دة اΎ̡͓̊ص ا΍Ί̊ء؟ 

  

Based on the transport mechanisms shown in the figure, which explanation best 

describes how the presence of glucose together with NaCl enhances water 

reabsorption? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

A 

  .δ̈́δ̼ اά;άΉ̭Ίز Β ΐΎͫ̊ذΤδ ͨ͏̊ء اΊ̼هάن ا΍Ίͫ͋ͫ͂ة ΍ΉΊ̊ء Ύ̙̊͐͂ة

Glucose directly increases the permeability of the phospholipid membrane to 

water. 

B 
  .γ΍ͽ̊̚ت أ;̙͂ إلى اΤγΉ̹Ί إلى άΑͺ ͚γ͏Α̢ات Τγθ̊Ύ إήδ Na⁺ Τγͬ̊͘دي دά̺ل

Increased entry of Na⁺ into the cell activates additional water channels. 

C 

͢Ύ ͏̡͂ك΍Ίا Έ͹ΑΊ̊̚ ΤγΉ̹Ίز إلى اά;άΉ̭Ίا Έ͹Αδُ Na⁺ ̊ء΍Ί̊ل ا͹̡Βّ́̈ز ا ͣδ̾اب و΍Ίا ̈́γ;͂ ̢ ̼δ̈́δ ̊΍Ύ ،

ً̊δزά΍͌أ.  

Glucose is transported into the cell by Na⁺-coupled cotransport, increasing solute 

concentration and promoting osmotic movement of water. 

D 
ا͂ز   .، ͹ͬ ΈΉ͹δ ̊΍Ύ̼ ا΍Ί̊ء⁻Έ΍ͣδ Cl اά;άΉ̭Ίز ͤلى γ̢̙̥͚ إͬ

Glucose inhibits Cl⁻ secretion, thereby reducing water loss 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

6- ) ͢͏΍Ίن اά͂̚ͽΊ̊̚ مά͌ά΍Ίن اά͂̚ͽΊا ̼γ͋;̥̊̚ني أ ͒γ͔̈́روع في أΎ ̙̊تΒ Τͺدت ورВزُو ،̊Ύ Τٍ̢̭͂̚ فيCO₂14 (

΍Ί̼ة زΎ ΤγΑΎ̵̼دة. وُ͘͢ الأγ͔͒ في ͽΎ̊ن γ̮̼ الإ̊͘ءة أΑ̦̊ء اΤ̡̭͂̚Ί. ̼ͣ̚ ̼ͤة ͌̊ͤ̊ت، أُ̺̾ ͹Ύ͛͢ ͤ͂ضي 

(T.C.)    ̵̢̠ ̶̡͟هσΎ ̠΍̢و (͋̊قΊ̊̚ ΤͺرάΊا ͸Αͤ ا̢͓̊ل ͘͢άΎ قάͬ ̙̊͐͂ةΎ ΤͣͺاάΊا Τ͹͛Α΍Ίفي ا) ͋̊قΊا ΐΎ

Έͽ͏Ίفي ا ̴͘άΎ άه ̊΍; ̭͂ه΍Ίا.  

6- In an experiment, carbon dioxide labelled with radioactive carbon (¹⁴CO₂) was supplied 

to a leaf of a potted plant for a particular time interval. The pot was kept in a well-lit 

place during this experiment. After a few hours, a transverse section (T.C.) of the stem 

(region just above the petiole attachment) was obtained and observed under a 

microscope as shown. 

 

 

 

 

 

 

 

  ΐΎ Џأي ،ΌΉγͫΊا ͖γ΍̵̢ ̼ͣ̚ .عά̙̼͌ة أ΍Ί Τ΍Ή͟Ύ Τͬ͂ͨ في ΤγΑγ͌ Τͣ͐أ ΌΉγͫΊ ضВ͂ ُͤ ͪ ا͹΍Ί͛͢ و Вͫ ُ̮  ،ͼΊذ ̼ͣ̚

А͢ͅ أن δُ͏̊هَ̼ ά̡δُ ΤγΊ̡̊Ί̊ط ا΍Β؟الأ  

The section was subsequently dried and exposed to an X-ray film in a dark room for a week. 

After development of the film, which one of the following patterns would be observed? 

 

A 

 

 

 

 

 

B 

 

 

 

 

 

 

C 

 

D 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

7-    Τ΍͹Ί̡̭ه̊ اΑ̢ ، ا͂ت γΎ̡̊γ΍Ίا ΰ΍ُّ̢͋  Τγ̙γ;͂ ̡Ί̶̼ات اάΊا ΐΎ ΤΉ͋Ή͌ هΒͤلى أ βΎ̊ΑΊ̙̊ت اΑΊو͔ͪ ا ΐͽ΍δ

̼Ίά΍Ίةا Ύ̡̊γΎ Έ; نάّͽ̡δ .Τδ̹͂͗Ίاγ ͌̊ق Τͣ͛ͺ ΐΎ ̼͂وΊάΎ    ر إلىά̡͛δ أو ،͚͏Β ͂γͨ ΰ͹̙δ ̼ͺ ̾يΊبي، واΒ̮̊

̼ΊάΎ   ل إلىά̵̡δ ̼̺͗͂ي، أوΊάΎ  ̡̬Α̢ .̼زه͂يΊά΍Ίات ا Τδ̹͂͗Ί̼واΊά΍Ίاتا  ،ΐγ͋;ن الأάΎ͂ه Τδ͂̈́هΊا

ا͂ر ̢̭̊̊̚ه الأΈͫ͌ (ͺ ά̵Β̼̊ͤة اΑΊ̙̊ت) إلى اγΎ̡̊γ΍Ί͂ات اάδ .ΤγΉͫ͋Ί̴͘ اΈͽ͏Ί اΑΊ̙̊ت Βͫ͋ه   ΍̡͌̊̚ Έ͹Αδُ ̾يΊوا

Ύ̡̊γΎ Έ; في ΐγ͋;لأΊ ͋بيΑΊا ̈́γ;͂ ̡Ίا ΐّγ̙δُو ،ΤγΊ̡̡̊Ύ ά΍Β Έ̶͂ا Ύ فيγ .͂  

7- A growing plant can be described as a series of structural units called metamers, 

produced by the vegetative meristem. Each metamer consists of a stem segment and a 

lateral meristem, which may remain inactive, develop into a vegetative meristem, or 

become a flowering meristem. Vegetative and flowering meristems produce auxin, which 

is transported basipetally (downwards) to lower metamers. The figure shows the same 

plant at successive developmental stages and indicates the relative auxin concentration 

in each metamer. 

 

 

 

 

 

 

 

 

 

 

  

 

  

  

  

 ا΍̡ͤ̊دًا ͤلى اγ͛ͣ΍Ί̊ت اάΊاردة في اΈͽ͏Ί، أي اΊ̙ͣ̊رات اΤ̵γ̵͔ ΤγΊ̡̊Ί؟ 

Based on the information shown in the figure, which of the following statements is/are 

correct? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

A 
 ͚γ͏Α̢ إلى ̊΍ًθدي داήδ ΐγ͋;الأ ̈́γ;͂ ̢ ΐΎ ̢̼̭̊وز ̶̼ أدنىΊά΍Ίات ا .Τγ̙Β̭̊Ίا  

Exceeding a minimum auxin threshold always activates lateral meristems . 

B 

ΤΉ الإزه̊ر ήδدي إلى ͹̼ͬان اγ͋Ί̊دة اΤγ΍͹Ί.  اά̵ّ̢̼Ίά΍Ίل  ̶͂Ύ إلى β΍͹Ίا  

The transition of the apical meristem to the flowering stage results in a loss of 

apical dominance . 

C 

 ͢γ΍̮ ̈́δ̊΍̢ ّ̈́ͫ ̵δ ΐγ͋;لأΊ ̼̊ͤي͹Ίا Έ͹ΑΊّ̼اΊά΍Ίإلى ات ا Τγ̙Β̭̊Ί̼اΊάΎ ات  ΐͤ ͂͟ΑΊا ͖ͧ̚ Τδ͂زه

  .ͺάΎͣه̊

Basipetal auxin transport promotes the differentiation of all lateral meristems into 

flowering meristems regardless of their position. 

D 

  ̬γ͋ΑΊا ͂γ͓Ύ ͬ̊ت فيσ̡̺ς̵ُ̢̼د ا ا ̙ͤ͂ γ΍̮͢ اάΊ̶̼ات اͽ̡΍Ί͂رة، و ً̼ ̶άΎ ΐγ͋;ن الأάΎ͂ه ̈́γ;͂ άͽδن ̢

͸̙͋΍Ίني اγ̭Ίا ͚γ΍Α̡Ίل اσ̺ ΐΎ ͚͹ͬ ͏̊ئيΒالإ.  

Auxin concentration is uniform across metamers, and differences in meristem fate 

are determined only by genetic pre-patterning . 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

8-  Ό̡ͣ͟Ίا ΰ΍̢͋ ΤγΉ΍ͤ ̙͂ͤ نάͽ̡̢ ̊تγδ̼̥Ίͤ̊͟م ا Όͣ͟Ύͧ͗͂وفيΊا Έͽّ͏γΊ ςͧ͗͂وف أوΊن اάّͽ̡δ ̤γ̶ ،

̡Ύُ Όͣ̚͟ ̊͹̶ًς ͧ͗͂وفΊه̾ا ا Όͣ͟Ύ ا̡̙̼͌ال Ό̡δ Ό̦ ،ΤγΉͽγهΊا ͔͂̊ΑͣΉΊ ً̊γΊأو ً̙̊Ί̊ͺ͊Ήͽ.  و ΐΎ ЏΈ; ͏̊ركδ

Ίاΐγ̢̙͂و A Ίواΐγ̢̙͂و B  فيβ΍ͣ͟Ίا ΈͽγهΊا ά΍Βر وά̢͛ .  

̴ اΈͽ͏Ί اγ̡̹͛Ίطي ّ͘ άδ 1  Ό Ў͟ ̡ͣΊا ΤγΉ΍ͤ ̊هΒͧ͗͂وفيأدΊͫ̌ر ،  اΉΊ Έδά͛Ίا Όͣ͟Ί̭̼ول في اΊا ̴͘άδ2و  Όͣ͟Ίا

  . B  ̙͂وΐγ̢أو اA Ί اΊ̙͂وΐγ̢أو ͹̼ͬان في  زδ̊دةγͬه  δ̶̶̼̠̦̼̤ اςάΊدة  اΈδά͛Ί في ͬ̌ر  

8- Most mammalian bones are formed through a process called “endochondral 

ossification,” in which the cartilages first form the template of skeletal elements and 

then are mostly replaced by mineralized bones. Both Protein A and Protein B are involved 

in skeletal development Below is a 

schematic 1 drawing of the 

endochondral ossification of the long 

bone of mice, and the table 2 shows 

the long Bone of a new born mouse 

with gain or loss of function in Protein 

A or B. 

 

 

 

 Bone of a new born mouse     دةςάΊا ̤δ̶̼ ͫ̌رΊا Όͤ͟ 

Protein A   ΐγ̢͂̚و Protein B   ΐγ̢͂̚و 

Gain of function 

 Τͫγ͠άΊ̊دة اδز 

loss of function 

ا͹ͬ  Τͫγ͠άΊ̼ان  

Gain of function 

 Τͫγ͠άΊ̊دة اδز 

loss of function 

ا͹ͬ  Τͫγ͠άΊ̼ان  

    
  

 

2 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

Ό اΐγ̚ ΐΎ  ΤγΊ̡̊Ί اγ̹Ί̊رات Ў͟ ̡ͣΊا ΤγΉ΍ͣΊ ̴γ̵͓Ίا ͂γ̡͋ͫΊͧ͗͂وفيا̡̺͂ اΊاΊا Τͫγ̊͠ت̙͂و̢، ووΑγ A وB ؟  

Choose the correct interpretation of endochondral ossification and the function of 

proteins A and B? 

protein A  ΐγ̢̙͂وΊا protein B  ΐγ̢̙͂وΊا 

 
Cartilage formation 

  Έͽ͏̢ اΊͧ͗͂وف 

Cartilage bone 

replacement 

ا̡̙̼͌ال اΊͧ͗͂وف 

Όͣ͟Ί̊̚  

Cartilage formation 

 Έͽ͏̢ اΊͧ͗͂وف 

Cartilage bone 

replacement 

ا̡̙̼͌ال اΊͧ͗͂وف 

Όͣ͟Ί̊̚ 

A 
Not required 

  άΉ͛Ύ ͂γͨب 

Promote 

  δͣ̈́ز 

Required 

 άΉ͛Ύب 

Promote 

 δͣ̈́ز 

B 
Required 

  άΉ͛Ύب 

Promote 

  δͣ̈́ز 

Not required 

 άΉ͛Ύ ͂γͨب 

Repress 

 ͚ ̙̥δ 

C 
Required 

  άΉ͛Ύب 

Repress 

 ͚ ̙̥δ  

Required 

 άΉ͛Ύب 

Repress 

 ͚ ̙̥δ 

D 
Required 

  άΉ͛Ύب 

Repress 

 ͚ ̙̥δ  

Not required 

 άΉ͛Ύ ͂γͨب 

Promote 

 δͣ̈́ز 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

  .άγ̶اΒ̊ت Ό̢ΤͫΉ̡̹Ύ رΌ͌ أ̴͌͛ ̢̙̊دل اΊͧ̊زات، وا̢̭̊ه ͸̢̼ͬ اάΊ͚͌ اΑ̡Ίͫسي واΊ̼م، Ί̼ى   -9

9- The gas exchange surfaces, and the direction of respiratory-medium and blood flow, 

of different animals are sketched. 

Ίا ΐΎ ُ̊تͣأيΒاάγ̵Ίͧ̊زات في اΊ̡̙̊̚دل ا ͸Ή̡ͣδ ̊΍γͬ Τ̵γ̵͔ ΤγΊ̡̊Ί؟̙̊رات ا  

Which of the following statements is true regarding gas exchange in animals? 

A 

 ΐΎ ͫ̊ءة; Έͺ̊ك أ΍͌الأ Όγ͐̊γ̺ نάͽ̢ ̊تγδ̼̥Ίتي اθ̊ن ر͹̡̼ͬδ ̊ء΍Ί̼م واΊالإ̢̭̊هلأن ا ͊ͫΒ في.  

Fish gills are less efficient than mammalian lungs because blood and water 

flow in the same direction. 

B 

͸͹̵̢ اάγ͛Ίر ;ͫ̊ءة أͤلى في اΎ̡͓̊ص الأ;͹Ύ ΐγ̭͋̊رγδ̼̥Ί̊̚ ΤًΒ̊ت لأن اΊهάاء ͸̡̼ͬδ ̢̭̊̊̚ه 

  .وا̶̼ ̙ͤ͂ ̴͌͛ ̢̙̊دل اΊͧ̊زات

Birds achieve higher oxygen uptake efficiency than mammals because air 

flows unidirectionally across the gas-exchange surface. 

C 

الأوΤγͤ  داΈ̺  إلى الأΈͽ͏̚ Τ̭͋Β أ͌̊سي ͤلى δ̮͂̊ن اΊ̼م ΍̡ͣδ̼ ا͹̡Β̊ل الأ;ΐγ̭͋في اΊ̵͏͂ات  

ΤδάΎ̼Ίا.  

In insects, the oxygen transport to tissues depends primarily on blood flow 

within the vessels. 

D 
 ς.ͧ̊زاتΊ̡̙̊دل اΊ بيΉ͋Ί̡͏̊ر اΒς̊ت ͤلى اγδ̼̥Ίا ̼΍̡̢ͣ  

Mammals do not rely on passive diffusion for gas exchange. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

(ا͹Ί͂م) في اΤͽΉ΍΍Ί اΤγ͂ͣ̚Ί اάͣ͋ΊدΤ̥ͬ̊ͽ̚ Τδ ͤلى ά͌اΈ̶ اΊ̵̙͂ الأ΍̶͂ وάΑ̮ب  اΒ̊΍Ί̭͂وفΑ̢̡͏͂ أ̭͐̊ر  -10

  Τδ̊΍̶و β̮άΊάγ̙Ίع اάΑ̡Ίا ̈́δ̡̈́ͣΊ ا͂ء ̹͗Ίا Τδدάͣ͋Ί̙̊درات اΎ ΐ΍͘ Τ̶ͣ͌͋̊̊ت واΎ Τγ͛ͧΎ ،ͣ͂بيΊا ̬γΉ̹Ίا

 .Έ;̡̐Ίا ΐΎ Ѩاά͏ΊواΎ ُ̢̼ͣ ًذاσ رάγ͛Ί̊ك وا΍͌لأΊ ً̊γͣγ̙͜.  أ̭͐̊ر ά΍Α̢̭͂وفΒ̊΍Ίا Ί̵͋͛̊ت ا΍Ίتي في ا

  ΉΊ ͊ͫΑ̢ ̘γ̊̚Β̌; Έ΍̢̭ͣ̾ور اά΍ͧ΍Ίرة. ، وΊه̊ ̮̾ور هάاΤγθ̢̡ͣ͂ض ΍ΉΊ̼ واΊ̭̈́ر

̢ Τ͌درا Ό ΤγΊالآ ΤγθاάهΊ̭̾ور اΊͧ̊زات في اΊ̚ه̊ ̢̙̊دل ا Ό̡δ تيΊ̭̈́ر.  أاΊوا ̼΍Ί̊ء ̡ͬ͂ات اΑ̦  ̭̾ورΊا Аُ̢ͧطى  ̤γ̶

ّ̼ واΊ̭̈́ر ΍Ίا Τ;͂ ̶ Έͣͫ̚ ̊ ًͤ ̢̙̊ ͪ͏ͽΑ̢و ΤγθاάهΊ̊ه .اΒ̊ني أدγ̙Ίا Ό͌͂Ίفي ا Τ̼͌راΊا ̬θ̡̊Β Τ̵͘άΎ :  

10- Mangrove trees (Qurm) are widely distributed along the coasts of the Red Sea and the 

southern Arabian Gulf in the Kingdom of Saudi Arabia, where they cover extensive areas 

as part of the Saudi Green Initiative aimed at enhancing biodiversity and protecting 

coastlines from erosion. They constitute important natural habitats for fish and birds. 

Mangrove trees grow in intertidal flats and can have vertical roots (pneumatophores) 

which act like snorkels for the submerged roots. 

The mechanism by which gas exchange occurs in pneumatophores during tidal periods 

as pneumatophores are covered and uncovered by the tide was studied. The results of 

the study are illustrated in the graph below: 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

Έ͗ͬأ Έͽ͏̚ ̊نيγ̙Ίا Ό͌͂Ί̊ت اΒ̊γ̚ ه΍̢̼ͤ ΤγΊ̡̊Ί̡̮̊̊ت اΑ̡͌ς؟أيّ ا  

Which of the following conclusions is best supported by the data in the graph? 

 

A 
΍Ί̵͋̊ر اΒا Έͣͫ̚ ΤγθاάهΊ̭̾ور اΊا ͪ͏; ̼Αͤ ̭̾ورΊاء إلى اάهΊا ̵̘͋δُ̊ءΑ̦̭̈́ر.  ̊ء اΊا  

Air is sucked into roots when pneumatophores are revealed by falling tides. 

B 
͂ͬά̢ .ئيά͗Ίا Έγ̥΍̡Ίا ΤγΉ΍ͣΊ نά͂̚ͽΊا ̼γ͋;̦̊ني أ ΤγθاάهΊ̭̾ور اΊا  

Pneumatophores supply CO2 for photosynthesis. 

C 
γθاάهΊ̭̾ور اΊا ͂΍ͨ ̼Αͤ ̭̾ورΊفي ا ͊ͫΑ̡Ί̼ͣل اΎ ̡̙̌̊͜δ .̊ء΍Ί̊̚ Τ  

Respiration rate in the roots slows when pneumatophores are submerged. 

D 

اΑ̦̊ء ̡ͬ͂ة  δ̵̼ث ̢̙̊دل اΊͧ̊زات في اΊ̭̾ور اΊهάاΈͽ͏̚ Τγθ أ͌̊سي άͽ̢ ̊Ύ̼Αͤن ά΍ͧΎرة ΍Ί̊̊̚ء

  .ا΍Ί̼ اΊͣ̊لي

Gas exchange in pneumatophores occurs primarily when they are submerged 

in high tide. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

͂;γ̈́ اάγ͋Ί̊ͽΊم (  -11 ̢ ΐγ̚ ΤͺσͣΊ̊ني اγ̙Ίا Ό͌͂Ίا ̴͘άδ⁺Ca² ( ΤγΉ̹Ίا Έ̢̺͂داά̡Ίͣ͗لي واΊ͋بي اΑΊ̊ف   اγΊفي أ

͂;̘ الأدσ̦ ΐγ͌άΑδثي اάͫΊ͌ͫ̊ت ( Ύ ̊هγͬ نάͽδ ς ͂͠وف Έ͠ في ΤγΉͽγهΊت اσ͗ͣΊاATP.̵ً̼داΎ ًσΎ̊ͤ (  

  

11- The graph shows the relationship between cytosolic Ca²⁺ concentration and relative 

muscle tension in a skeletal muscle fiber under conditions where ATP is not limiting. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Έ͗ͬأ Έͽ͏̚ ̊نيγ̙Ίا Ό͌͂Ί̊ت اΒ̊γ̚ ه΍̢̼ͤ ΤγΊ̡̊Ί̡̮̊̊ت اΑ̡͌ς؟أيّ ا  

  

Which of the following conclusions is best supported by the data in the graph? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

A 
 ̈́γ;͂   .رؤوس اΐγ͌άγ΍Ίفي  ATPase إΒ Όδ̈́Β͏̊ط زδ̊دة إلى Ύ̙̊͐͂ةً  ήδ⁺Ca²دي ازدδ̊د ̢

increasing Ca²⁺ concentration directly increases the myosin ATPase activity . 

B 

 ΐΎ Τ̢ͣͫ͂Ύ ̈́اتγ;͂ ̢ ̼Αͤ ̦̙̊ت ΤΊ̶̊ ͣ͗لي إلىΊا ̢͂ά̡Ίا Έ͓δ⁺Ca²  ط  لأنάγ̺ ΐγ͌άγ΍Ίا  ̴̢̙͓ Τ̙ͣ͏Ύ 

  . ATP ̚ـ اςر̢̙̊ط ͤلى ͺ̊درة  ά̢ͣد وς اάγ͋Ί̊ͽΊم Βάδ̌̊̚ت

Muscle tension plateaus at high Ca²⁺ concentration because myosin filaments 

become saturated with calcium ions and can no longer bind ATP. 

C 

͂;γ̈́ات  ̢ ̼Αͤ ̊ ً͗ ̹ͫΑΎ ͣ͗ليΊا ̢͂ά̡Ίن اάͽδ⁺Ca² Τ̹͗ͫΑ΍Ίا ̘̙͋̚  ̶̘̭ ΐγ͌άγΎά̡͂̚وΊا ͢ͺاά΍Ί 

  .ΐالأ;γ̡ ͤلى اΐγ͌άγ΍Ί ار̢̙̊ط

At low Ca²⁺ concentrations, muscle tension is low because tropomyosin blocks 

myosin-binding sites on actin. 

D 

 ̈́γ;͂ ̢ ͢Ύ Τγ̺͛ Τͺσͣ̚ ̙̊ض͹Βςة اάͺ ̢̈́داد⁺Ca² لأن Έ; نάδم أάγ͋Ί̊;  Έ ّͣ ͫδ رأس ΐγ͌άγΎ  ًوا̶̼ا 

Έͽ͏̚ ͹̡͋ΎΈ.  

Muscle tension increases linearly with Ca²⁺ concentration because each Ca²⁺ ion 

activates exactly one myosin head independently. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

12-   ُδ̴͘ά ςا Έͽ͏Ί͓ͣبي̢͓̊ل اΊا-) Ѿ̵͂Ίا ̘͓ͣΉΊ ه̊ئيΑΊ͛͂ف اΊم اά͹δ ̤γ̶ ،ͣ͗ليΊاA  Έͺ̊ΑΊا͂ز ا ͬ̎̚ (

) ΐγΊά; Έγ̡͓͌ͣبي الأΊاAChΊا ͸͏Ίإلى ا (ѿ̊̚͏̡ )SC) ͣ͗ليΊا ͪγΉΊفي ͨ͏̊ء ا ̦͂ήγΊ (M دά̮و Έͽ͏Ίا ̴ ّ͘ άδ .(

͂;Τ وا͹̡Β̊ل ΎBT  ّ̦͂ή̢̊دة δُ͏̊ر إγΊه̊ ̚ـ  ̵Ίا͂ ͤلى ا γ̙; ً͂ا γ̢̦̌الأ ΐγΊά; Έγ̡͌إ.ѿ̊̚͏̡Ίا ͸͏Ίلى ا  

12- The diagram shows a neuromuscular junction where a motor neuron terminal (A) 

releases acetylcholine (ACh) onto the muscle fiber membrane (M) across the synaptic 

cleft (SC). A compound labeled BT has a great impact at motor end plate and interferes 

with synaptic function. 

  

  

  

  

  

  

  

  

  

ّ̼ اγ̡͋ͫΊ͂ الأدق γ̡̦̌ΉΊ͂ اβ̮άΊάγ͋ͫΊ اσ΍ُΊ̶͞ ͤلى اγΉΊͪ اΊͣ͗لي Α̼ͤ وά̮د أ ُ̢ͣ  ΤγΊ̡̊Ί̙ͣ̊رات اΊيّ اBT؟  

Which of the following statements best explains the physiological effect observed at the 

muscle fiber when BT is present? 

A 
 Έ΍̢ͣBT  .ͣ͗ليΊا ͪγΉΊͤلى ͨ͏̊ء ا ΐγΊά; Έγ̡͌ت الأσ̙͹̡͋΍Ί ̊ͬسيΑ̢ ͚В̙̥΍;  

BT competitively inhibits acetylcholine receptors on the muscle membrane. 

B 
 ͢Α΍̢BT .ͣ͗ليΊا ͪγΉΊ̭ه̼ في اΊ̼ة ͤلى ا΍̡ͣ΍Ίم اάγ͋Ί̊ͽΊات اάΑͺ Έ΍ͤ  

BT blocks voltage-gated calcium channels in the muscle fiber. 

C 

δ ͢Α΍BT ΐγΊά; Έγ̡͌ا͂ز الأ   .اΎ̼Β̊ج اσ͓δά̵Ίت اΤγͽ̙͏΍Ί في اΊ͛͂ف Έ̙ͺ اΈّΉ͹δ ̊΍Ύ ،ѿ̙͏΍Ί إͬ

BT prevents synaptic vesicle fusion in the presynaptic terminal, reducing the 

release of acetylcholine. 

D 

δ ̼δ̈́BT ΐγΊά; Έγ̡͌الأ ΈّΉ̵̢ ع ّ͂ ͋δ ̊΍Ύ ،ѿ̙͏΍Ίا ͸͏Ί͂از في اγ̡͌إ ΐγΊά; Έγ̡͌أ Όδ̈́Β͏̊ط إΒ ΐΎ.  

BT increases acetylcholinesterase activity in the synaptic cleft, accelerating ACh 

breakdown. 

 

 

A= Ѿ̵͂Ίا ̘͓ͣΊا Τδ̊هΒ motor neuron terminal 

Ach=  Έγ̡͌الأΐγΊά;  acetylcholine 

SC= ѿ̊̚͏̡Ίا ͸͏Ίا synaptic cleft 

M= ͣ͗ليΊا ͪγΉΊͨ͏̊ء ا muscle fiber membrane 

BT= مάΑγΊά̢ά̙Ίا ΐγ͋;ά̢ Botulinum toxin 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

13-   Έͽ͏Ίا ̴͘άδΒأد͸γ اΤͫΉ̡̹΍Ί اΊتي Έͽ͏̢   ا͹̙͛ Τ̦σ̥Ί̊تΤ̶͟σΎ ΐͽ΍δ ̤γ̶ ، ̼Ή̭Ί اΊا في γ͋Β̬ ̊ه ͺ͛̊ع رͅ

) .̼Ή̭Ίاء1اάهΉΊ ̡ͣ͂ضδ ̾يΊا β   . ) هά اΊ̭̈́ء اΊ̹̊ر̮

13- Figure below shows a histological section of the thin skin is depicted, where the 

different three layers that constitute the skin can be observed. (1) is the external part, 

which is exposed to the air. 

  

  

  

  

  

  

  

 

  

  

Ίإلى ا ͂͟ΑΊ̊͛̊̚ع͹  ؟Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ΐΎ أي ،͸γͺ͂Ίا ̼Ή̭ΉΊ β̭γ͋ΑΊا  

Given the histological section of the thin skin, which of the following statements is true? 

A 
)1   (  ΤΎالأد βوه ) 2  ( β̙͏͂ة.هΊا  

(1) is the dermis and (2) is epidermis . 

B 
)3.ΐγΒά̢σγ΍Ίا ΰ΍͋δ نάΎ͂ه̊ هγͬ Ό;͂ا ̡δ تيΊا ̊δσ̹Ίا βه (  

(3) They are cells in which a hormone called melatonin accumulates. 

C 

)3Τγ̭͋ͫΑ̙Ίق اάͬ Τͣ͐الأ ̼͘ Τγͺوا Τ̙͔ͧ ي ͤلى أيά̵̡̢ ς تيΊا ̊δσ̹Ίا βه ( .  

(3) They are cells that do not contain any protective pigment against ultraviolet 

rays. 

D 

اγ̢͂ني، ͹ͬ ͢Α΍δ̼ان ا΍Ί̊ء ΐΎ اΎ ّͪγͽ̡; Ό̭͋Ί͢ اγ̵Ί̊ة ͤلى  1في اγδ̼̥Ί̊ت، ( γ; ،̮̊ف ̬γ͋Β ΐͤ ̙ͤ̊رة (

  . ̴͌͛ الأرض

In mammals, (1) it is a dry, keratinized tissue that prevents water loss from the body 

as an adaptation to life on the Earth's surface. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

14- ) ΐδͬ̌ر ΐ͹̶ Ό̢ ،̊نيγ̙Ίا Ό͌͂Ίفي ا Τ̵ ّ͘ ά΍Ίا Τ̡̭͂̚Ίفي اX) و (Y (̚ (ΐγ̡̭Βالأ) ̼͗Ίا ̼Ίά΍)m ̼Αͤ ͂ةΎ لأول (

) X  ͚͹ͬ). ̼ͣ̚ ذΌ̢ ،ͼΊ إͤ͛̊ء اΊͫ̌ر (m(ا΍Ί͗̊دة ل γͺ Ό̢ ،̊Ύًάδ̊س ά̡͋Ύى الأ̮͋̊م   14اάγΊم ͔ͫ͂. ̼ͣ̚ 

 ΐΎ ΤγΒ̦̊ زةВ̈́ ͣΎ Τ̮ͤ͂ (ΐγ̡̭Βالأ) ̼͗Ίا ̼ΊάΎ)m) ͫ̌رΊا А͸Ή̡δ ΌΊ ̊΍Αγ̚ ،(Y Ό͌͂Ίا ̴ ّ͘ άδ .Τγͬ̊͘إ Τ̮ͤ͂ أي (

.ΐΎ̈́Ί͂ور ا΍̚ ͗̊دة΍Ί̊ت الأ̮͋̊م اδά̡͋Ύ ̊نيγ̙Ίا  

14- In the experiment shown, mice (X) and (Y) were injected with antigen (m) for the first 

time at day 0. After 14 days, antibody levels against (m) were measured. Mouse (X) then 

received a booster dose of antigen (m), while mouse (Y) did not. The graph shows the 

subsequent antibody levels over time. 

  
  

ΐδͫ̌رΊا ΐγ̚ ͗̊دة΍Ίف في ا̡̭͌̊̊̚ت الأ̮͋̊م اσ̡̺σΊ الأدق ͂γ̡͋ͫΊا ُ̢̼ͣ  ΤγΊ̡̊Ί̙ͣ̊رات اΊأيّ ا X وY   مάγΊا ̼ͣ̚

  ؟14

Which of the following statements provides the MOST accurate explanation for the 

difference in antibody responses between mouse A and mouse B after day 14? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

A 

ا͂ر γ͏Α̢͚ اδσ̹Ί̊ اX   ̊΍Αγ̚ ، Τγθ̙̊Ίاδ̈́Ί̊دة في ά̡͋Ύى الأ̮͋̊م ا΍Ί͗̊دة Ί̼ى اΊͫ̌ر  ΍̡͌ا ΐͤ Τ̢̭̊Β

  في اΤ̡̭̊͌̚ς لأن γ΍̮͢ اδσ̹Ί̊ اΌ̢ ̼ͺ Τγθ̙̊Ί اΑΎ ͒Ή̡̹Ίه̊ أΑ̦̊ء اΤ̡̭̊͌̚ς الأوΈ͏ͫδY  .ΤγΊ اΊͫ̌ر 

The increased antibody level in mouse X is due to continued activation of naïve B 

cells, whereas mouse Y fails to respond because all naïve B cells were eliminated 

during the primary response. 

B 

ع وأͤلى Ίلأ̮͋̊م ا΍Ί͗̊دة لأن اδσ̹Ί̊ اδُX  Τγθ̙̊Ί͟ه͂ اΊͫ̌ر  اσ̺ ΤΒВάͽ̡΍Ίل  اΊ̾ا;͂ةاΤ̡̭̊͌̚ أ͌͂

  .ΊάΎm̼ اΊ̼͗ اΤ̡̭̊͌̚ς الأوά̵̡̢ ΤγΊل Τͤ͂͋̚ إلى σ̚ ̊δσ̺زΑͤ ΤγΎ̼ اΊ̡ͣ͂ض اΊ̥̊ني 

Mouse X shows a faster and higher antibody response because memory B cells 

generated during the primary response rapidly differentiate into plasma cells 

upon re-exposure to antigen m. 

C 

Ίά΍̼ اΊ̼͗ ̚ لأن اδσ̹Ί̊ اΤγθ̡̊Ί ا΍Ί̼͋̊ͤة اά̡͋Ύ ͖̹ͫΑδY  Τ͔̹̊Ίى الأ̮͋̊م ا΍Ί͗̊دة Ί̼ى اΊͫ̌ر 

(ΐγ̡̭Βالأ) m  .ΤγΊالأو Τγͤ̊Α΍Ίا Τ̡̭̊͌̚ςا ̼ͣ̚ ̬Ύ̙͂΍Ίي اάΉ̹Ίت اά΍ΉΊ ̢̹͗͢  

The antibody response in mouse Y declines because T helper cells specific to 

antigen m undergo apoptosis after the primary immune response. 

D 

В̈́زة في اΊͫ̌ر ͣ΍Ίا Τ̭ͤ͂Ίدي اή̢ X   نЎάͽ̢ هΑͤ ̡̬Αδ ̊΍Ύ ،̼ةδ̼̮ ΤγΊأو Τγͤ̊ΑΎ Τ̡̭̊͌̚إلى إ̶̼اث ا

̡̺͂̌Ύ، ͫ̌رΊ̊̚ ΤًΒ̊ر͹Ύ ͗̊دة΍Ίلأ̮͋̊م اΊ ىάͺأ ΐͽΊوY .  

The booster dose in mouse X induces a new primary immune response, resulting 

in delayed but stronger antibody production compared with mouse Y . 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

15-  Τγ الأΤ̭͋Β اΤγθσ͛Ί هΤδάΉ̺ ̴θ͔̊ͫ β ذات Τγ̙͛ͺ (̴͌͛ β΍ّͺ و̴͌͛ ͺ̼̊ͤي) ̢ͧطي الأ̴͌͛ اΊ̹̊ر̮

Τγ̮άΊάγ͋ͫΊ̡ͫه̊ اγ͠ά̚ ̊͹ًγ̦و ̊ ً͜   .Ό̭͋ΉΊ وΐ̢̙͛ اΊ̡̭̊وδͪ اΊ̼اΤγΉ̺، و΍γ͟Α̢ ̢͚̙͂δه̊ اάΉ̹Ίي ار̢̙̊

  ΐΎ ΐγͤάΒ الأΤ̭͋Β اΤγθσ͛Ί: دΒ̊هΈ̥΍̢ اΎά͌͂Ί̊ت أ

  .Τ͹̙͜ وا̶̼ة γ͋ΑΊ : 1 Τ̵͛ΉͫΎ Τγ̶ͫ͐͂ ̊δσ̺ ΐΎ̬ا

 ̬γ͋ΑΊ2ا :͚γ͋̚ ديά΍ͤ ئيσ͜ ̬γ͋Β.  

  

15- Epithelial tissues are polarized sheets of cells that cover body surfaces and line 

internal cavities. Their cellular organization is closely linked to their physiological roles. 

The diagrams above represent two epithelial tissues: 

Tissue 1: A single layer of flattened squamous cells. 

Tissue 2: Simple columnar epithelial cells. 

 

  

  

  

  

  

  

  

  

  Τγ̮άΊάγ͋ͫΊ̡ͫه اγ͠و ̬γ͋Β ΈͽΊ بيγ;͂ ̡Ίا Όγ͟Α̡Ίا Ό̼ͤδ ͪγ; ̙͂;أ Τͺ̼̚ ͂ ّ͋ ͫδ ΤγΊ̡̊Ί̊رات اγ̹Ίا ΐΎ أي

  الأΤγ͌̊͌؟

Which of the following options most accurately explains how the structural organization 

of each tissue supports its primary physiological function? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 

A 

 ̬γ͋ΑΊا ̡͓̹͒δ1  ̡͏̊ريΒςا ̵̮̈́̊Ίوا Τ̵͛Ήͫ΍Ίوا Τ͹γͺ͂Ί̊ه اδσ̺ Έ͗ͫ̚ ͢δ͂͋Ίͧ̊زات اΊفي ̢̙̊دل ا

 ̬γ͋ΑΊا ͪγͽ̡δ ΐγ̶ في ،͂γ͓͹Ί2ا ΤΉδά͜ ̊δσ̺ لσ̺ ΐΎ Τγθ̊γ΍γͽΊا Τδ̊΍̵Ίا͂ز وا   .Ύ͢ الإͬ

Tissue 1 is specialized for rapid gas exchange due to its thin, flattened cells and 

minimal diffusion barrier, whereas Tissue 2 is adapted for secretion and chemical 

protection by having tall cells. 

B 

δ ̬γ͋ΑΊا Έ΍ͣ1  ̬γ͋ΑΊا ͂ͬάδ ̊΍Αγ̚ ،̼مΊاء واάهΊا ΐγ̚ Τͬ̊͋΍Ίا ΈγΉ͹̢ ̙͂ͤ ̡͏̊رΒς̊دة ;ͫ̊ءة اδ2ͤلى ز  

ΤΉδά͛Ίا ̊δσ̹Ίا ΐΎ ̊ت͹̙͜ د ̼ͤةά̮و Τ̭γ̡Β ̊كͽ̶̡ςا ̼͘ ΤγͽγΒ̊ͽγΎ Τδ̊΍̶.  

Tissue 1 maximizes diffusion efficiency by minimizing the distance between air and 

blood, while Tissue 2 provides mechanical protection against abrasion through 

multiple layers of tall cells. 

C 

δ ̬γ͋ΑΊا ͢Α΍1  ̬γ͋ΑΊͣ̈́ز اδ ̊΍Αγ̚ ،̊ت͹̙͛Ί̡̼ͣد اΎ ͼγ΍͌ ̶̮̈́̊ ΐδάͽ̢ ̙͂ͤ ͂̊͘ت΍΍Ίل اά̺2د 

  اΒ̡͏̊ر اά΍Ίاد اΊͧ̾اσ̺ ΐΎ Τγθل Τ;̊΍͌ ΈγΉ͹̢ اγ͋ΑΊ̬ اσ͛Ίئي.

Tissue 1 prevents pathogen entry by forming a thick, multilayered barrier, while 

Tissue 2 enhances diffusion of nutrients by reducing epithelial thickness. 

D 

 ̬γ͋ΑΊ̊وم ا͹δ ̤γ̶ ،الأولى Τ الإ̮ه̊د اήδ1  ̊΍Αγ̚ ،ѿγΒ̊ͽγ΍Ίدي ;σ اΐγ̭γ͋ΑΊ وΤͫγ͠ وΊ̊̚ Τγθ̊ͺ̼ر̮

 ̬γ͋ΑΊا Έ͋هδ2 ئيσ͛Ίا ̬γ͋ΑΊا Τ;̊΍͌ ̊دةδͧ̊زات ̙ͤ͂ زΊ̢̙̊دل ا.  

Both tissues primarily serve a protective role, with Tissue 1 resisting mechanical 

stress and Tissue 2 facilitating gas diffusion through increased epithelial thickness. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ άΑΊع اΊهΈͽγ اΊ̾ي ͽΉ̡΍̢ه.  -16 ًͣ ̢̙ Τγ̵Ί̊ت اΑθ̊ͽΊا ΐγ̚ Τ;͂ ̵Ί̊ت اγΊآ ͪΉ̡̢̹ Έͽγدودة الأرض ̵̢̡͂ك ̡̹̼̊͌̚ام ه

  ͢Ύ ̘Ή͔ β هγ̼رو΍̡ͣδ ѿγ̢̡̼̊͌ ͤلى Έθ̊͌ دا̺لي Ύ͢ ا͹Β̙̊ض اσ͗ͣΊت. وا΍̭Ί̙͂ي δ̵̡͂ك ̡̹̼̊͌̚ام هΈͽγ ̺̊ر̮

 .ΤγΉ͓ͫΎ ̼θزوا  

16- Living organisms use different mechanisms of locomotion depending on the type of 

skeleton they possess. Earthworms move using a hydrostatic skeleton, which relies on internal 

fluid and muscle contractions. Shrimp move using a hard exoskeleton with jointed appendage. 

ΐγΑθ̊ͽΊ Τ;͂ ̵Ίا Τͤ͂͌و ΤγΉ͗ͣΊة اά͹Ίا ΐγ̚ ΤͺσͣΊ̊ني اγ̙Ίا Ό͌͂Ίا ̴͘άδ (X) و(Y) .  

The graph below shows the relationship between muscular force and locomotion speed 

for two organisms, labeled X and Y . 

  

  

  

  

  

  

  

  

  

   

  

͂ γ̵͔ Έͽ͏̴̚ ̙̘͌ اσ̡̺ف Έͽ͐ اΐγγΑ̵Α΍Ί في اΌ͌͂Ί اγ̙Ί̊ني В͋ ُ̢ͫ  ΤγΊ̡̊Ί̙ͣ̊رات اΊ؟أيّ ا  

  

Which of the following statements best explains the reason for the difference between 

the two curves shown in the graph? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

A 

 ΐθ̊ͽΊاY .β ع ΐΎ اΊهΈͽγ اΊ̹̊ر̮ ͂;Τ أ͌͂ ̵̚ ̴΍͋δ ѿγ̢̡̼̊͌روγهΊا ΈͽγهΊ̙͂ي لأن ا΍̭Ίا άه 

Organism Y is the shrimp because a hydrostatic skeleton allows faster movement 

than an exoskeleton. 

B 

 ΐθ̊ͽΊاX Τͤ͂͋Ί̊دة اδز ͢Α΍δ β  . هά دودة الأرض لأن اΊهΈͽγ اΊ̹̊ر̮

Organism X is the earthworm because an exoskeleton prevents an increase in 

speed. 

C 

 ΐθ̊ͽΊاX .ͫ̊ءةͽ̚ Έ΍̢ͣ ΤγΉ͓ͫΎ ̼θد زواά̮ة ̙̘͋̚ وά͹Ί̊دة اδز ͢Ύ ̙͂ي لأن ̡͌͂ͤه ̢̈́داد΍̭Ίا άه 

Organism X is the shrimp because its jointed appendages allow an efficient 

conversion of muscular force into increased speed. 

D 

Τηγ̙Ίفي ا ͚͹ͬ ͫ̊نΉ̡̹δ ΐͽΊ Τ;͂ ̵ΉΊ ̊ͫ͋هΒ ΤγΊ̊ن الآΎ̡̼̹͋δ ̊نΑθ̊ͽΊا.  

Both organisms use the same locomotion mechanism, and the difference is due 

only to environmental factors. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

  .Έّ̥΍δ I – IV ا΍Ί̹͚͛ أدΒ̊ه أرΤͫΉ̡̹Ύ Έ͔̊ͫΎ Τͣ̚ في Ό̮͋ الإΒ͋̊ن، Ύُ͏̊ر إγΊه̊ άΎ͂Ί̊̚ز  -17

 .ѿγΒ̊ͽγ΍Ίا͂ر ا ͹̡͌ςوا ،Τ;͂ ̵Ί̵̊ور اΎ و̼ͤد ،ΤγΉ͓ͫ΍Ίالأ̴͌͛ ا Έͽ͐ ̤γ̶ ΐΎ Έ͔̊ͫ΍Ίه̾ه ا ͪΉ̡̢̹  

17- The diagram below represents four different joints in the human body, labeled I–IV. 

Each joint differs in the shape of its articular surfaces, the number of axes of movement, 

and its mechanical stability. 

  

  

  

  

  

͂;Τ اγθ͂Ίسي اΊ̾ي ΍͋δ̴ ̚ه ̵Ίا ͚΍Β Έ͓ͫΎ Έ; ̴γ̵͔ Έͽ͏̚ ͸̊͛̚δ ΤγΊ̡̊Ί̊رات اγ̹Ίا ΐΎ Џ؟ أي  

Which option correctly matches each labeled joint with its principal movements it 

allows? 

 I II III IV 

A 

  ̦ني و͚͋̚

Flexion & 

extension  

 ͚ ͹ͬ دوران  

Rotation only  

͂;Ύ Τ̡̼ͣدة ا΍Ί̵̊ور  ̶  

Multiaxial 

movement  

Τγͺς̈́Β̊ت ا;͂ ̶  

Gliding  

Movements 

B 

دوران ά̶ل ά̵Ύر  

  ά͜لي وا̶̼

Rotation around a 

single longitudinal 

axis 

  ̦ني و͚͋̚

Flexion & 

extension 

  ،̼γ̢̙ͣ ،͚͋̚ ،̦ني

  δ͂͹̢̘، ودوران 

Flexion, extension, 

abduction, 

adduction, 

rotation 

Τγͺς̈́Β̊ت ا;͂ ̶  

Gliding 

movements 

C 
͂;Τγθ̊Α̦ Τ اά̵΍Ίر ̶  

Biaxial movement 

  ̦ني و͚͋̚ ودوران 

Flexion, extension, 

and rotation 

͂;Ύ Τ̡̼ͣدة ا΍Ί̵̊ور  ̶  

Multiaxial 

movement 

Τ;͂ ̵Ίا Όδ̼ͤ  

Immovable 

D 

  ̦ني و͚͋̚

Flexion & 

extension 

 ͚ ͹ͬ ΤγΒدورا Τ;͂ ̶  

Circumduction 

only 

 ͚ ͹ͬ دوران  

Rotation only 

  ̦ني و͚͋̚

Flexion & 

extension 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

18-  ς̙̊ت إ;ّ͂ ΍Ί̡̊ج ه̾ه اΒ̙̼أ إδ ς̵̊ت، و В͹Ή΍ُΊ̢ه̊ ̚ه̼ف ̮̾ب اσ̡̚ ΐΎ ͂ةδ̡̊͛Ύ Τًδ͂͛ͤ ٍ̙̊ت;ّ͂ Ύ الأزه̊ر ِ̡̬Αُ̢

 ̼̬ͣ͗̚Β  ̊δσ̺ ΐΎ ͂ةδ̡̊͛΍Ί̊ت اηδ̭̈́Ίه̾ه ا ͖ͣ̚ ͂͏̡Α̢ .Τδά̥Βوالأ Τδ͂;̾ Ί͏̊ج اΎالأ ̬͗Β ̼Αͤ الأزه̊ر ، أي

̴ في اά͓Ίرة) А͘ άΎ άه ̊΍;) ΤδάΉ̹Ίا Τγ͏ͨاء ̙ͤ͂ الأάهΊت إلى اσ̡̙Ίا.  

  Τγθ̊͏ͨ ΈͺاάΒ دά̮و ّ̘Ή̡͛δ Έ̚ ، ͚γ̙͋Ί̡͏̊ر اΒς̊̚ ΤδάΉ̹Ίا Τγ͏ͨالأ ̙͂ͤ Τδ͂͛ͣΊ̙̊ت ا;ّ͂ ΍Ί̺͂وج ه̾ه ا Ό̡δ ςو

  Τͺ̊͜ ΈͺاάΑΊو̢̡̹̼͋م ه̾ه ا .ΤγΉ̹Ί͂ه̊ إلى ̺̊رج اδ̡̼͓̚ ̴΍̢͋ Τ͓ ّ͓ ̡̹ΎATP   ͚͌άΊ̙̊ت إلى ا;ّ͂ ΍Ίا ̸͗Ί

Τͺ̊͛Ίͤلى ا ̼΍̡ͣδ ͚͏Β Έ͹Β رةά͔ في ،β   .اΊ̹̊ر̮

  

18- Flowers produce volatile aromatic compounds from their petals in order to attract 

pollinators, and this production begins only after the flowers become fertile, that is, 

when both male and female gametes have matured. Some of these volatile molecules 

move from petal cells into the air by crossing the cellular membranes (as shown in the 

diagram). 

 

The export of these aromatic compounds 

across the membranes does not occur by 

simple diffusion, but requires specialized 

membrane transporters that facilitate their 

exporting from the cell. These transporters 

use ATP as an energy source to actively 

pump the compounds out of the cells, representing an energy-dependent active 

transport process. 

 

  اΤγ͔̹̊Ί في اσ̡̙Ίت؟ ΐΎ اγ͂ͫ͘Ί̊ت اͼΉ̡̚ ͸Ή̡ͣδ ̊΍γͬ Τ̵γ̵͔ ΤγΊ̡̊Ί أيُ 

Which of the following hypotheses is correct regarding that property of the petals? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

A 

 ΈͺاάΑΊا ͼΉ̢ ̼̮اά̡̢في Τγθ̊͏ͧΊالأ ا Ό̡̙ͤ͂Ίر اά͜ أزه̊ر في.Τ̵̡̡ͫ΍Ίا̮̼ه̊ في الأزه̊ر اά̢ ΐΎ ̥͂;  

These membrane transporters are present at higher levels in flowers at the 

budding stage than in fully open flowers. 

B 

في أزه̊ره̊ άͽ̢ن أ;̥͂ δά̡͋΍̚Τ̹͗ͫΑ  Τδ͂͛ͤ̊ت Ύ اάΑΊاΈͺ اά̢Τγθ̊͏ͧΊ̮̼ ̚ه̊ ςσ͋Ίت اΤγ̢̙̊ΑΊ اΊتي ا

 .في أزه̊ره̊ άΑΤ̢ͣͫ͂Ύاδά̡͋΍̚ Έͺ̊ت اά̢ Ί̮̼ ̚ه͹Ύ̊̊رςσ͋Ί̊̚ ΤًΒت اΊتي 

Plant strains in which membrane transporters are present at low levels in their 

flowers are more fragrant than strains in which these transporters are present at 

high levels in their flowers. 

C 

̢ ̼Αͤ تσ̡̙Ίا ̊δσ̺ Έ̺͂ة داδ̡̊͛΍Ίا Τδ͂͛ͣΊ̙̊ت ا;ّ͂ ΍Ίا ΐΎ أͤلى ̈́γ;͂ ̢ ̼̮άδΈγ͛ͣ Ίا ͼΉ̢ΈͺاάΑ. 

There is a higher concentration of volatile fragrances inside petal cells when the 

transporters are blocked. 

D 

ّ͂;̙̊ت اΤδ͂͛ͣΊ اδ̡̊͛΍Ί͂ة  ΍Ί̙ͣ̊ث اΒا ̡̦͂̌δ ς.̙̊تΑΊفي ا ͊ͫΑ̡Ίا ͪͺά̢ ̼Αͤ  

The emission of volatile aromatic compounds is not affected when respiration 

stops in the plant. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

19-  ΐδ̈́Ύ͂Ί̊̚ ̊΍هγΊ͏̊ر إΎُ ،̙̊تΑΊفي ا ΐγ̡͹͛ΑΎ ΐγ̚ ̊ء В̵ΉΊا ̬γ͋Β ͂وز فيͽ͋Ίا Έ͹Β ΤγΉ΍ͤ ̊هΒأد ͚̹͛΍Ίا ̴ ّ͘ άδ 

X و Y، Τ͹͛Α΍Ίي اά̵̡̢ X Τ͹͛Α΍Ίن اάّͽ̡̢ ΐγ̶ ئي، فيά͗Ί̊ء اΑ̙Ίفي ا Τ͛͏Β ͤلى أوراق Y   Τͣδ͂͌ Τ̭͋Βأ ΐΎ

ά΍ΑΊا.   ̼Αͤ ̊ء В̵ΉΊإلى ا ͚͏Β Έͽ͏̚ ͂وزͽ͋Ίا Έγ΍̵̢ Ό̡δX ̼Αͤ ͧهδ̢͂ͫ Ό̡δو ،Y ̊ء΍Ίا Τ;͂ ̶ ͚̹͛΍Ί͟ه͂ اδُ ̊΍; .

̊ء. В̵ΉΊوا ̘͏̹Ίا β̭γ͋Β ΐγ̚  

  

19- The diagram below illustrates the transport of sucrose in the phloem between two 

regions of a plant, labeled X and Y. Region X contains photosynthetically active leaves, 

while region Y consists of rapidly growing tissues. Sucrose is actively loaded into the 

phloem at X and unloaded at Y. Water movement between xylem and phloem is also 

shown. 

  

  

  

  

  

  

  

  

  

  

  

̊ В̵ΉΊ͓ͤ̊رة ا Τ;͂ ͂ γ̵͔ Έͽ͏̴̚ الآΤγΊ اή͋΍Ίوΐͤ ΤΊ ا̢̭̊ه و̶ ّ͋ ͫδ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ΐΎ Џفي  ءأي Τ̵ ّ͘ ά΍Ίا

͚̹͛΍Ί؟ا  

  

Which of the following statements correctly explains the mechanism responsible for the 

direction and movement of phloem sap shown in the diagram? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

A 

 ΐΎ ͂وزͽ͋Ίا Έ͹̡ΑδX  إلىY   ̴θ͓̊ͫΊبي ̙ͤ͂ اΉ͌ Έͽ͏̚ ̊ء΍Ί̡̙ͣه اδ̈́ه، وγ;͂ ̊ Ί̡̼رّج ̢ ًͣ Βς̡̊̚͏̊ر ̢̙

ΤγΊ̊͂ͧ̚Ίا .  

Sucrose moves from X to Y by diffusion along its concentration gradient, and water 

follows passively through sieve plates. 

B 

 ̼Αͤ ͂وزͽ͋ΉΊ ͚͏ΑΊا Έγ΍̵̡Ίدي اήδX   ΐΎ ̊ء΍Ίل اά̺̼̚ ̴΍͋δ ̊΍Ύ ،̊ء В̵ΉΊ̊ئي في ا΍Ί̭ه̼ اΊإلى ̺͖ͫ ا

  ̊ ًͣ ̢ͫ͂Ύ ءσ̡Ύا ͚ͧ͘ ّ̼Ίάδو ،̘͏̹Ί̵̊ءاΉΊ͓ͤ̊رة ا ̼ͬ͢δ ̵ΒάY.  

Active sucrose loading at X lowers the water potential of the phloem, causing 

water to enter from the xylem, generating high turgor pressure that drives mass 

flow toward Y. 

C 

͂;΍̡̢ͣ Τγ̼ ͤلى  إلى  ηδ̮̈́ Έ͹Α̚X̊ت اͽ͋Ί͂وز Α̚͏̊ط ̙ͤ͂ الأγ̊̚Β̘ اά͹̢ATP  ΐΎ ΤγΊ̊͂ͧ̚Ίم ͂̚وΑγ̢̊ت ̶

Y. 

ATP-dependent motor proteins actively transport sucrose molecules through 

sieve tubes from X to Y. 

D 

δ̼Αͤ ͂وزͽ͋Ίا ͦδ̢͂ͫ ديή Y   ̊΍Ύ ،ً̊γͣ͘άΎ ̊ء В̵ΉΊ̊دة ͚ͧ͘ اδ̵̊ءإلى زΉΊ͓ͤ̊رة ا ̵̘͋δ ΐΎ دًاά͔ͣ 

X.  

Sucrose unloading at Y increases phloem pressure locally, pulling phloem sap 

upward from X. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 ΐγΊاή͋Ίͤلى ا Τ̮̊̚لإΊ ΤγΊ̡̊Ί̊ت اΎάΉͣ΍Ί21 و 20ا̡̹̼͌م ا .  

Use the following information to answer questions 20 and 21. 

̼ͣδُ Τγθά͗Ί̡ͫ͂ة اΉΊ Τ̡̭̊͌̚ςا Τ͛͌اά̚ Τ΍͟ΑΎ ΤγΉ΍ͤ ̢̙̊̊تΑΊا ΐΎ ̼δ̼ͣΊالإزه̊ر في ا (Photoperiodism) ،

  .άͽ̢ ̤γ̶ن Ύ̼ة اΈγΉΊ (اΊ̡ͫ͂ة اΤ΍Ή͟΍Ί) هβ اΈΎ̊ͣΊ اΌ̵͌̊Ί وΎ ͊γΊ̼ة اΑΊه̊ر

 ΈγΉΊ͂ة اγ͓ͺ ̢̙̊̊تΑΊا  ΐΎ ͓͂ͺأ ΈγΉΊ̼ة اΎ نάͽ̢ ̊Ύ̼Αͤ ̢͂̈́هΤ ̵̮͂Ί̡ͫ͂ة اΊا.  

 ΈγΉΊا ΤΉδά͜ ̢̙̊̊تΑΊا  ΐΎ لά͜أ ΈγΉΊ̼ة اΎ نάͽ̢ ̊Ύ̼Αͤ ̢͂̈́هΤ ̵̮͂Ί̡ͫ͂ة اΊا.  

  :في ά͘ Έ̙͹̡͋Ύ ̼̮άδ (Phytochrome) ΐγΊά̵̡Ύ ΐγΉͽ͐ئي ΰ΍͋δ اά̡γͫΊ;͂وم

 Pr ̡͒΍δ ͂΍̶ء الأά͗Ίا.  

 Pfr  .͚͏ΑΊي اάγ̵Ίا Έͽ͏Ίا ̼ͣδو ̼γ̙ͣΊا ͂΍̶ء الأά͗Ίا ̡͒΍δ  

Flowering in many plants is regulated by photoperiodism, where the length of the night 

(dark period) is the critical factor. 

 Short-night plants (SNPs) flower when the night is shorter than a critical duration. 

 Long-night plants (LNPs) flower when the night is longer than a critical duration. 

Phytochrome exists in two interconvertible forms: 

 Pr (absorbs red light) 

 Pfr (absorbs far-red light) is the biologically active form. 

δ̢͂ͣ Ό̢͖ اΑΊ̢̙̊̊ت ΊلأΤ΍͟Β  و  Β̙̊ت γ͓ͺ͂ اB = ΈγΉΊ اάΑΊع و Β̙̊ت Έδά͜ اA = ΈγΉΊ اάΑΊع :Ό̢ ا̡̺̙̊ر ΐΎ ΐγͤάΒ اΑΊ̢̙̊̊ت

 :͢γ̼̊͌ͣ̚ة أΊ ΤγΊ̡̊Ίا Τγθά͗Ίا  

Two plant species were tested: Species A = Long-night plant and Species B = Short-night plant 

They were exposed to the following light regimes for several weeks: 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

  في اΤΒ̹̊Ί ا  (Τ̵γ̵͓Ίإ͐̊رة  (͘͢ ؟ BواάΑΊع   Aأي ΐΎ اς̵̊Ίت اήδ ΤγΊ̡̊Ίدي إلى الإزه̊ر في اάΑΊع  -20

20- Which condition(s) will induce flowering in Species A and Species B? (Place a checkmark 

() in the correct box). 

 ΤΊ̵̊Ίا plant (A)  ̙̊تΑΊا plant (B) ̙̊تΑΊا 

Condition ͂̈́هδ   Flowers ͂̈́هδ ςNOT flower ͂̈́هδ Flowers ͂̈́هδ ς NOT flower 

1     

2     

3     

  

Ύ̊م اΊ̙ͣ̊رة اΤ̵γ̵͓Ί واΊ̵͂ف  أ Tوذά̚ ͼΊ͘͢ ̶͂ف ،  Τη̺̊͜  وأδهΤ  Τ̵γ̵͔̊اγΊ̡̊Ίيُ ΐΎ اΊ̙ͣ̊رات أ̶̼د  -21

F ̊مΎأ Τη̹̊͜Ί̙ͣ̊رة اΊا :  

21- Determine whether the following statements are true or false by placing the letter T 

in front of the true statement and the letter F in front of the false statement. 

1 

  .Τ̢ͣͫ͂Ύ أΑ̦̊ء اPfr ΈγΉΊفي اΑΊ̢̙̊̊ت ΤΉδά͜ اδ̢̈́ͣ Ό̡δ ،ΈγΉΊ̈́ الإزه̊ر δά̡͋Ύ ΰ͹̢̙ ̊Ύ̼Αͤ̊ت 

In long-night plants, flowering is promoted when Pfr levels remain high 

during the night. 

 

2 

̈́ الإزه̊ر في   ّͫ Τ̙͗Β اά͗Ίء الأ΍̶͂ في ΑΎ̡͓ͪ اΈγΉΊ ̢̥̙͚ الإزه̊ر في اΑΊ̢̙̊̊ت ΤΉδά͜ اΑͽΊ ΈγΉΊه̊ ̵̢

.ΈγΉΊ͂ة اγ͓ͺ ̢̙̊̊تΑΊا  

A red-light pulse in the middle of the night inhibits flowering in long-night 

plants but promotes flowering in short-night plants. 

 

3 

  σ; لإزه̊ر فيΊ ΤγΉ͔الأ Τ̡̭̊͌̚ςا ̼γ̢ͣ ͂΍̶ء الأά͗Ίا Τ̙͗Β ̼ͣ̚ ̼γ̙ͣΊا ͂΍̶ء الأά͗Ίا Τ̙͗Β

  βͤάΒ اΑΊ̢̙̊̊ت. 

A far-red light pulse after a red pulse restores the original flowering response 

in both plant types. 

 

4 

ا͂رΤδ اσ͟Ίم. ΍̡͌ا ͊γΊء وά͗Ί̼ة اΎ عά΍̭Ύ άفي الإزه̊ر ه Ό̵͌̊Ίا ΈΎ̊ͣΊا  

The critical factor determining flowering is the total duration of light 

exposure rather than the continuity of darkness. 

 

5 

  ΈγΉΊ͂ة اγ͓ͺ ̢̙̊̊تΑΊلإزه̊ر في اΊ Τγθά͗Ίا Τ̡̭̊͌̚ςا βͧΉ̢ ͂وم;ά̡γͫΊا Τͫγ͠و Έδ̢̈́ تيΊ͛ͫ͂ات اΊا

.ΈγΉΊا ΤΉδά͜و  

Mutations that eliminate phytochrome function would abolish photoperiodic 

flowering responses in both long-night and short-night plants. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

  .أΑ̦̊ء ΤγΉ΍ͤ اάͽδ ،̴̡ΑΊن ا΍Ί̊ء داΈ̺ أوΤγͤ اΉ͌ ͚ͧ͘ ̵̢̠ ̘͏̹Ίبي (̼͐) -22

 Τγθ̼̊ͤ͋ادات وΒا) Τγθاά̊ͤ̊ت ه͹ͬ نάّͽ̡̢ ̼ͺ ،̼΍̡̭Ί̭ͫ̊ف أو اΊفي ͂͠وف ا– Embolisms  Τγͤأو Έ̺دا (

  ΤγΑ̚و ،Τγͤالأو ͂͛ͺ ائي ͤلىάهΊا ͪδά̡̭ΉΊ ̘͏̹Ίا ΤγΉ̊̚ͺ ̼΍̡̢ͣ .̊ء΍Ίا Έ͹Β Έ ّ͛ اήδ ̊΍Ύ ،̘͏̹Ίدي إلى ̢ͣ

Ίا Τγ͏ͨ͂أ͹Α )pit membranes.̊ئي΍Ί̭ه̼ اΊو̢̼رّ̮̊ت ا ،(  

22-During transpiration, water in the xylem is under negative pressure (tension). Under 

drought stress or freezing conditions, air bubbles (embolisms) may form in xylem vessels, 

blocking water transport. The vulnerability of xylem to cavitation depends on vessel 

diameter, pit membrane structure, and water potential gradients. 

 

 

 

 

 

 

 

 

 

 

 

 

  .Έ̥΍δ اΌ͌͂Ί اγ̙Ί̊ني أσͤه ΑΎ̵نى اδά̡̭ΉΊ ΤγΉ̊̚͹Ίͪ اΊهάائي άΑΊع Β̙̊ت ̺͏بي

) Τ̵γ̵͔ ̠Β̊; إذا ̊Ύ و̶̼د ،̘͏̹Ίا Τγͤͤ̊ئي في أوάΊ̼͋اد اΒςائي واάهΊا ͪδά̡̭Ίل اά̶ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ΌّγͺT  (

  ).Τη̺̊͜ )F  أو

The graph above shows the vulnerability curve of a woody plant species. 

Evaluate the following statements about cavitation and embolism in xylem vessels. 

Indicate whether each statement is TRUE (T) or FALSE (F). 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

1 

δ  Έ̺دا ̼δ̼͐ بيΉ͌ ͚ͧ͘ ̘̙͋̚ ͼ͌̊΍̡΍Ί̊ء ا΍Ίد اά΍ͤ ͛͢͹Αδ ̊Ύ̼Αͤ ائيάهΊا ͪδά̡̭Ί̵̼ث ا

.̘͏̹Ίا Τγͤأو  

Cavitation occurs when the cohesive column of water breaks due to extreme 

negative pressure in the xylem . 

 

2 

 Έγ͔ά̡Ί̼ان ا͹ͬ Τ̙͋Β ͤ̊ئي لأنάΊ̼͋اد اΒσΊ ΤγΊ̊ͤ ΤΎ̊و͹Ύ ̙̊تΑΊ͟ه͂ اδُ ،̊نيγ̙Ίا Ό͌͂ΉΊ ̊͹ًͬو

)PLC ΐΎ Έͺأ ΰ͹̢̙ (50%  ̼ΑͤΨₓ = −4 MPa.  

According to the graph, the plant shows high resistance to embolism 

because PLC remains below 50% at Ψx = −4 MPa. 

 

3 

لأوΤγͤ اΤγ̙͏̹Ί واΤͣ͌ اάͽ̢ ͂͛͹Ίن ͤ̊دة أ͹Ύ Έͺ̊وδά̡̭ΉΊ ΤΎͪ اΊهάائي ͹Ύ̊رΤΒ ̊̚لأوΤγͤ ا

 .Τ͹γ͗Ίا  

Wider xylem vessels generally show lower cavitation resistance compared to 

narrow vessels. 

 

4 
  άّͽن اΒς̼͋ادات اΊ ΤΉ̊̚ͺ ͂γͨ ΤγΉ΍ͤ Τγθ̊ͤάΊلإσ͔ح وΑΉΊ ΐͽ΍δ ς̢̙̊̊ت اͽͤ Τγ̵Ί͋ه̊.̢

Embolism formation is irreversible and cannot be repaired in living plants. 
 

5 

Ίا Τγ͏ͨأ ̘ͣΉ̢͹Α.̭̊ورة΍Ίا Τγ̙͏̹Ίا Τγͤالأو ΐγ̚ اءάهΊ̊ͤ̊ت ا͹ͬ ̡͏̊رΒا ͢ΑΎ في ̊΍ًهΎ دورًا ͂  

Pit membranes play a crucial role in preventing the spread of air bubbles 

between adjacent vessels. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

23-  ̡̬ΑδُΊ̙̊ت اΒ طάΉ̙̊دةΎ  Τδά͹̡Ί ̊هΎ̡̼̹͋δو ،ΤγΑ̼هΊ̊ض ا΍̶الأ ΐΎ ،ΤΎ̊و͹΍Ί̼ة اδ̼͐ ̊دةΎ βوه ،ΐδ͂̚ά͋Ίا

 .ΐγΉͫΊا ̊δσ̺ ̮̼رانΐγͤάΒ ̘ͣΉ̢ ΐΎ ̊تاΑγ̢̙͂وΊ   ΐγΉͫΊا ΐδάͽ̢ ودور أ͌̊سي فيβ̊ت الإ  ه΍δ̈́ΒΊا  ،Τδάγ̵

اΤ͹ͬ͂، اΊ واΊ̙͂وΑγ̢̊ت ΍ُΊ̊ت اΑγ̢̙͂وΊا .Τ͹ͬ͂ا ΍ُ βه ُ̢̼ͤ̊͋ γ͜ ͸δ͂͜ ΐͤ Έͽ͏̚ه̊ ΐδάͽ̡ اΊͤلى ͂̚وΑγ̢̊ت اΐγΉͫΊ اΊتي 

.̴γ̵͔ 

23-The oak plant produces suberin, a highly resistant substance derived from fatty acids, 

and uses it to strengthen the cell walls of cork (phellem) cells. Two types of proteins play an 

essential role in cork formation: enzymatic proteins and chaperone proteins. Chaperone 

proteins helps cork proteins to form by folding them correctly. 

 دΒ̊ه Β͏̊ط ه̾ه اΊ̙͂وΑγ̢̊ت ͤلى Ύ̼ار اΤΑ͋Ί. أάδ̴͘ اΌ͌͂Ί اγ̙Ί̊ني 

The graph below illustrates the activity of these proteins throughout the year.  
 

 

 

 

 

 

 

 

 

Ύ̊م اΊ̙ͣ̊رة  أ ά̚T͘͢ ̶͂ف  ، وذΤη̺̊͜ͼΊ   وأδه̊ي ΐΎ اΊ̙ͣ̊رات اΤ̵γ̵͔ ΤγΊ̡̊Ί أادرس اΌ͌͂Ί اγ̙Ί̊ني Ό̦ ̶̼د 

  :Ύ̊م اΊ̙ͣ̊رة اΤη̹̊͜Ί في اͽ΍Ί̊ن اΑ΍Ί̘̊͌أ FاΤ̵γ̵͓Ί و̶͂ف 

  

Study the graph, then determine which of the following statements are true or false by 

placing the letter T in front of the true statement and the letter F in front of the false 

statement in the appropriate place: 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

 phrases ̙ͣ̊راتΊا  

1 
  . Έ͓ͬ ΐΎ اΊ͏̡̊ء إلى اγ͂̚Ί͢ ̢̼رΤ̭͋Β ά΍Αً̢̊γ̭δ اΐγΉͫΊ أ

Cork tissue grows gradually from winter to spring. 
 

2 

اΤ͹ͬ͂ في أͤلى δά̡͋Ύ̢̊ه σ̺ل άͽδ  Έ͓ͬن ΍ُΊ̊ت اΑγ̢̙͂وΊوا Τδάγ̵Ί̊ت ا΍δ̈́Βالإ ΐΎ ГΈ; ͏̊طΒ

.ΐγΉͫΊا ΐδάͽ̢ ̊دةδز Τ̭γ̡Β ͏̡̊ءΊا  

During winter, the activity of both biosynthetic enzymes and chaperone 

proteins is at its maximum due to increased cork formation. 

 

3 

δ إلى Τ̵̮̊Ίا̮͂͢ ا σ̺ Τ͹ل اδ̹͂Ίͪ إلى ̢ ِͬ ا͂ ΍ُΊ̊ت اΑγ̢̙͂وΊ͏̊ط اΒ ̹ͫ̊ضΒا ͂γ͏ΐδάͽ̢  ̊تΑγ̢̙͂وΊا

ΐγΉͫΊا ̊δσ̺ ̮̼ران ΐδάͽ̢ ή̢̙̊͜ ͢Ύ .  

The decline in chaperone protein activity during autumn indicates reduced 

demand for correct protein folding as cork cell wall formation slows. 
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24-    ̤γ̶ ،ΤͫΉ̡̹Ύ Τγθ̊ط ͨ̾ا΍Β̊ت ذات أΒاάγ̶ ̼ͣةΊ Τγ΍͗هΊ̊ة اΑ͹Ίا ̴δ͂͏̢ ΐγ̚ ΤΒ̊ر͹Ύ Έ̊̚͹΍Ίا Έͽ͏Ίا ̴͘άδ

 Τͺσ΍ͣΊ̼ا اΒ̙̊Ίُ̢͟ه͂ ا  ΐγ̶ في ،ً̊γ̮ذά΍Β ً̙̊͐̊ͤ ً̊Βاάγ̶ ͂ن͹Ίا ̼γ̶و Έ̥΍δو ،ً̊γ̮ذά΍Β ̊΍̶ًς ً̊Βاάγ̶ ̘ΉͽΊا Έ̥΍δ

̊ في الأ΍Β̊ط اΊͧ̾اγ̙ͽ̢ Ό̢ .Τγθ͂ اΎά͌͂Ί̊ت إلى أ̶̭̊م ͹̡Ύ̊رΤ̚ اوراά̭Β̢̊نواγ͋γθ͂Ί̊ت (الإΒ͋̊ن، اΒ̙̊΍͏Ί̈́ي،  ً̮ ) ̢̼ر

.ΤΒ̊ر͹΍Ίا Έγ̡͋هΊ.  

24- The diagram shows a comparison of the digestive tract anatomy of several animals 

with different dietary strategies. The dog represents a typical carnivorous animal, while the 

rhinoceros represents a typical herbivorous animal. The giant panda and primates (human, 

chimpanzee, and orangutan) exhibit a range of dietary patterns. The illustrations have been 

enlarged to similar sizes to facilitate comparison. 

 

 

 

 

 

 

 

 

) Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ̠Β̊; إذا ̊Ύ د В̼ ̶T (أم  Τη̺̊͜  )F(.  

Indicate whether each of the following statements is True (T) or False (F) 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 Statements ̙ͣ̊راتΊا  

1 
  .اوراά̭Β̢̊ن Αͺ̊ة اΊهΌ͗ فيΤͤ͂͋̚ أ;̙͂ Ύ ΐΎ͂وره ̙ͤ͂  Β͋̊نالإ  Αͺ̊ة اΊهΌ͗ في΍δ͂ اΊ͛ͣ̊م ̙ͤ͂ 

Food passes more rapidly through humans than through orangutans. 
 

2 

ͼΉ̡΍δ  ̊͟م ͨ̾ائيΒ ̼ل ͤلىδ ̊΍Ύ ،̘ΉͽΊا ̴δ͂͏̡Ί ̊͹ً̊͛̚Ύ نάͽδ ̊دͽδ ً̊δάͣΎ ̊ ̵ً δ͂͏̢ ̈́يΒ̙̊΍͏Ίا

Τ̡͓͓̹΍Ί̡ͫ͂͌̊ت ا΍ΉΊ ͏̊̚هΎ ͔̊رم Ό̶ς.  

The chimpanzee has an intestinal anatomy nearly identical to that of the 

dog, indicating a strictly carnivorous diet similar to that of obligate 

predators. 

 

3 

Β̎ͬه̊ Αͺ ͼΉ̡΍̢̊ة هΤγ΍͗ ̢͏̙ه  ،اά̵ΉΊمͤلى اΐΎ Όͨ͂Ί ا΍̡Β̊ء اΒ̙̊Ί̼ا اΤͺσ΍ͣΊ إلى رΤ̢̙ آ;σت 

Τ̙͐̊ͣΊ̊ت اΒاάγ̵Ίات اάΑͺ .  

Despite belonging to the order Carnivora, the giant panda exhibits a 

digestive tract resembling that of herbivorous animals . 

 

4 

δ ̼ىΊ Τγ΍͗هΊ̊ة اΑ͹Ίل اά͜ نάͽ̢̊نά̭Βاورا  ͂γ͏δ ̊΍Ύ ،̘ΉͽΊ̼ى اΊ دةά̮ά΍Ίا ͼΉ̢ ΐΎ ͓͂ͺأ

.Τγ̢̙̊ΑΊ̊دة ا΍Ί̊̚ ΤΒ̊ر͹Ύ انيάγ̵Ίا ΐγ̢̙͂وΊ̊د أ;̙͂ ͤلى ا΍̡ͤإلى ا  

The orangutan has a shorter digestive tract than the dog, suggesting a 

greater reliance on animal protein than on plant material. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

δͣ̊ني ͹ͬ ΐΎ ͖δ͂Ύ̼ان اΤͺ̼Ί في ا͸γ͋Α̡Ί اѾ̵͂Ί وا͛͂͘اب اά̡Ίازن، ͹̚ ͢Ύ̊ء ا͹Ί̼رة ͤلى ͼδ̵̢͂ الأ͂͜اف    -25

 ΌγΉ͌ ̹͒͐ ̼ىΊ Τ;͂ ̵Ίو̺͛̌ ا Ѿ̵͂Ίا ͂Ύ̼͐ة الأ ΐγ̚ ΤͺσͣΊ̊ني اγ̙Ίا Ό͌͂Ίا ̴ ّ͘ άδ .الإ̶͋̊س ΤΎσ͌و ً̊δإراد

 .͖δ͂΍Ί̼ى ه̾ا اΊو  

  

25- A patient shows loss of fine motor coordination and balance, while voluntary 

movement and sensory perception remain intact. The graph shows the relationship 

between motor command strength and movement error in a healthy individual and in the 

patient. 

 

Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ̠Β̊; إذا ̊Ύ ̶̼د (T) Τη̺̊͜ أم: (F)   

Determine whether the following statements are true (T) or false (F): 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 

 Statements ̙ͣ̊راتΊا  

1 

͂;Τγ إلى Ή̢ͪ في ̮̈́ء ΐΎ اΎ̼Ί̊غ   ̵Ίا ͂Ύة الأواάͺ Όͨر Τ;͂ ̵Ί̊د ̺͛̌ اδوازد ͖δ͂΍Ίأͤ͂اض ا ͂γ͏̢

.Τ;͂ ̵Ί̼̚ء ا ΐͤ ͊γΊو Τ;͂ ̵Ίا ͸γ͋Α̢ ΐͤ ولή͋Ύ  

The patient’s symptoms and increased movement error despite strong motor 

commands indicate damage to a brain region responsible for motor 

coordination rather than motor initiation. 

 

2 

 ̹̌͛Ίا ̴γ̵̢͓ ̊تγΊآ ΐͽΊ ،Τγͣγ̙͜ رةά͓̚ َ̡̬Αُ̢  Τδالإراد Τγ;͂ ̵Ίا ͂Ύ̊ني أن الأواγ̙Ίا Ό͌͂Ίا ̴͘άδ

.ΤΉ̡̹Ύ نάͽ̢ Τ;͂ ̵Ί̊ء اΑ̦أ  

The graph suggests that voluntary motor commands are generated normally, 

but error correction during movement is impaired. 

 

3 

 ̴ّΒ̢͂ ͫه إلىΉ̢ ديήδو ،ΤγΉͣͫΊا Τ;͂ ̵Ί̊̚ دةά͓͹΍Ίا Τ;͂ ̵Ίا ΤΒ̊ر͹Ύ في ً̊γ͌̊͌دورًا أ ̸γ̹΍Ίا ̘ͣΉδ

.ΈΉ͐ دون ̶̼وث  

The cerebellum plays a key role in comparing intended movement with actual 

movement, and its damage leads to ataxia without paralysis. 

 

4 

͂;Ί Τ̼ى اΎ ͖δ͂΍Ί͢ زδ̊دة ̼͐ة الأΎ͂ اѾ̵͂Ί إلى Έ͏ͬ في γΊά̢̼ اά͹Ίة  ̵Ί̊د ̺͛̌ اδازد ͂γ͏δ

.Τ;͂ ̵Ίا ͸γ͋Α̢ في ͊γΊو ΤγΉ͗ͣΊا  

The increasing movement error in the patient as motor command strength 

increases indicates failure in force generation rather than coordination. 

 

 



موهبة.. حيث تنتمي.
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	المرحلة الثالثة -2

