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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

Multiple choice Questions (47 Points) 
درجة  47( سئلة اختيار من متعددأ (  

١-)Τ ) اά̮ά΍Ίد داΈ̺ اάΑΊاة ΐͤDNA ا΍̵Ί͖ اάΑΊوي (  اάΑΊاة, Ό̡δ اγ̡̙ͣΊ͂في اΤγ͹γ͹̶ ̊δσ̹Ί    )وا̶̼ة  در̮

σل  ̺ΐΎ    ̊تηδ̈́ ا̈́ء اά̙ͤ   Ό̦ .ΤγΉ̹Ίرͺ̊درة ͤلى  أ̶̊دΤδ اΒRNA    ،ΤΉ͋Ή͋Ί̹͋ه إلى̮  اΊͧ͏̊ء اάΑΊوي إلى ̊̚قي أ̮

  Τ͛͌اά Ό ه̾ه اηδ̭̈́Ί̊ت̚  ُ̡̢̮͂̊Ύά͌ά̙δ͂ا Ίالى  تا  Έ͌σ͌  ̵͂ةΊا ΤγΑγΎ̊ض الأ΍̶الأ ΐΎ   ̼̊وره  ̴ُ̢̙͓̚ ، واΊتي 

ا͂ضي   ;ΐθ̊͂̚وΑγ̢̊ت وά̵̡δ .Τγͫγ͠ي    β͹γ͹̶ اάΑΊاة وγ̶̼ اΤγΉ̹Ί ͤلى اΊ̙͂وΑγ̢̊ت اΤγΊ̡̊Ί ا΍ΊهΤ΍: ا̡ͬ

1- (1 point) In Eukaryotic cells, DNA that sits inside the nucleus is expressed when it is 

transcribed into single- strand RNA molecules that can pass through the nuclear 

membrane into the rest of the cell. Then this RNA is translated by ribosomes, which 

make a corresponding sequence of amino acids out of free amino acids that then 

become functional proteins. A made up single-cell eukaryotic organism has the 

following proteins of note: 

Protein Name  

ΐγ̢̙͂وΊا Ό͌ا 
 (Τͫγ͠άΊا) Τγ΍الأه  /  Role 

ef-1 
Τ΍اΤγΉ΍ͣ اΊ̙͂وΐγ̢ اΑ̚ ̚ ̢͚̙͂΍Ί̊ء ̡̮͂Ί  

Synthesis of protein associated with translation  

bh-5 
͂  Α̊̚ء ΉΊ Τ̵γ̵͓Ίا ΤγΑ̙Ί̊̚ ̢͚̙͂΍Ίا ΐγ̢̙͂وΊم ااά͌ά̙δ  

Synthesis of protein associated with proper ribosome structure  

kal-1 

ΉΊ β اΤͫγ͠άΊ̊̚Τ̵γ̵͓Ί اΊ̙͂وΐγ̢ اΑ̚  ̢͚̙͂΍Ί̊ء ͧ͏̊ء اΊ̹̊ر̮  

Synthesis of protein associated with proper outer membrane 

function 

rtr-2 
Ί̊̚ ̢͚̙͂ΎΤ̵ͬ̊͟΍  ͤلىΤγΑ̚ ويάΑΊͧ͏̊ء اΊا  

Associated with maintaining nuclear membrane structure 

  أ͠ه͂ت, ) DNA̡ͬ͂ض وά̮د ΐΎ Τγͣγ̙͜ ΤΊσ͌ ه̾ا اάΑΊع، ̢̠ͣ͂͘ Ί͛ͫ͂ة ά͏ͤاΤγθ في ΍̶͗ه̊ اάΑΊوي (ا

Ίا ΤΊσ̡͋͛ͫ͂ة΍Ίد  اά̮وRNA   ،βͣγ̙͜ Τ̙͔ͧ ا̡̹̼͌ام ̼Αͤو ΐͤ ͪ͏ͽΉΊ   RNA    ͟ه͂ أيδ ΌΊ ΤγΉ̹Ί̺̊رج ا

 ͹ΎΈ̚ 572̊ 30اΒ̹ͫ̊ض ;γ̙͂ في الأ΍̶̊ض الأΤγΑγΎ اΊ̵͂ة (͠ه͂ ، و̺̊رج ا΍̵ΉΊRNA   ΤγΉ̹Ί͖ اάΑΊويάّΉ̢ن 

ن άͽδن ͺ̼ ̢ͣ͂ض أ اς̊΍̶ً̡ الأ;̥͂  أي اΑγ̭Ί̊ت اΤγΊ̡̊Ί هά. ( اβͣγ̙͛Ί)  و̶̼ة) ͹Ύ̊ر΍ΑΊ̊̚ ΤΒ͚ اΊ̙͂ي

  ؟ΉΊ͛ͫ͂ة

Consider a wild type of lineage of this species that has had its DNA randomly mutated. 

A mutant lineage shows normal RNA presence,  and When using a dye for extracellular 

RNA no extracellular RNA is detected, and significantly reduced free amino acids (30 

vs 572 units) compared with wild type. Which gene is most likely have been mutated?  

A B C D 

ef-1 bh-5 kal-1 rtr-2 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

2-  ) Τ δُ̡͋هͼΉ  اγΉΊͪ اΊͣ͗لي ̵̢̼ث σ̢ͤ̊ͫت άγ̺ ΐγ̚ط الأ;ΐγ̡ واΐγ͌άγ΍Ί    ا͹Β̙̊ضأΑ̦̊ء      )وا̶̼ة  در̮

͂͠وف ̵̢̠    ΍͂̚ور اͺάΊ̠اγΉΊͪ اΊͣ͗لي    ا͹Β̙̊ضάͺة  اγ̡ͧΊ͂ في    ا͸ͬ͂΍Ί  اγ̙Ί̊ني  . άδ̴͘ اΊσ̺  ATPΈͽ͏Ίه̊

̊ ά̮άΊد  ًͣ ̢̙ ΤͫΉ̡̹Ύ Τγ̙δ̢̭͂+2Ca و ATP   Έ̶͂ا ΍Ίل اσ̺A  وB  وC  

2-(1 point)  During muscle fiber contraction, interactions occur between actin and 

myosin filaments, during which ATP is consumed. The attached figure shows the 

change in muscle fiber tension over time under different experimental conditions 

depending on the presence of Ca+2 and ATP during phases A, B, and C. 

 

 

 

 

 

 

 

 

 

   

ΤγΊ̡̊Ί͂ات اγ̡͋ͫΊا ΐΎ Џأي  ͂͋ͫδ  Έͽ͏̚أΈ͗ͬ  ̵̊د فيΊ̹ͫ̊ض اΒς̙̊ض ا͹Βا ΤΉ ̶͂΍Ίل اσ̺ ͣ͗ليΊا ͪγΉΊاC؟  

Which of the following explanations correctly accounts for the sharp decrease in 

muscle fiber tension during phase C? 

A 

ا͂ر ا2Ca  ΐγ̚ Έ̡ͤ̊ͫΊ+  أΒάδ̊ت γͨ̊ب ΍̡͌ا ͢Α΍δ  دي إلى ار̢̹̊ءήδ ̊΍Ύ ،ΐγ͌άγ΍Ίوا ΐγ̡;الأ

Ή͗ͣΊاΤ.  

The absence of (Ca+2  ions) prevents continued interaction between actin and 

myosin filaments, leading to muscle relaxation. 

B 
 ̈́γ;͂   . άͺة ا͹Β̙̊ض اή̢ΤΉ͗ͣΊدي إلى زδ̊دة  ATPزδ̊دة ̢

An increase in ATP concentration increases the force of muscle contraction . 

C 
ا͂ر اς̈́Βق άγ̺ط الأ;ΐγ̡ واγͨATP  ΐγ͌άγ΍Ί̊ب  ΍̡͌دي إلى اήδ. 

The absence of ATP allows actin and myosin filaments to attached . 

D 
̈́γ;͂  . ΤاΉ͗ͣΊ ا͹Β̙̊ضήδدي إلى اΒ̹ͫ̊ض    2Ca+ زδ̊دة ̢

An increase in Ca+2 concentration leads to a decrease in muscle tension . 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

3-)    Τ Α̭ΉΊ͊  )وا̶̼ةدر̮ دة  В̼ ̵΍ُΊا اͽΊ͂وΎά͌άΎ̊ت   ΰ΍ُ̢͋ اΊ̼̮̊ج،  اΊ̼̮̊ج  W.̢ͼΉ̡΍   و Z في    ذ;άر 

) ُ̼ Ίكاάδُ(  ΐγΎά͌άΎع  ;͂وάΑΊا ΐΎ   Zά͌άΎ͂و; Τ̮̮̼̊Ίا ͼΉ̡΍̢ ̊΍Αγ̚ ، ً̊Ύ     ا ً̼  ً̊ و;͂وΐΎZ  Ύά͌άΎ اάΑΊع   وا̶

ا ً̼ في ά΍Β Τͤ͂͌ اΊ ͎δ͂Ί̼ى اγ;̡̊ͽΊ̠ اγ͓ͧΊ͂ة.  ά̮άΎ ΐγ̮ Όͽ̵̡δ Zد ͤلى اͽΊ͂وά͌άΎم  .ΐΎW اάΑΊع  وا̶

  ΈγΊا ͤلى أ ً̼ θ̊͌ ͎δ͂ΉΊ ̙طيءΊا ά΍ΑΊا ΈγΊأ ّ̼ ͣδُ͎δ͂Ίا ά΍Β Τͤ͂͌.    ،͊͹ͫΊالأولى ̼ͣ̚ ا ΤΉγΉ͹Ί̊م اδل الأσ̺

اγ;̡̊ͽΊ̠ ذات الأ΍Β̊ط اΊ̊͟هΤδ͂ اά΍Β Τͤ͂͋Ί ΤͫΉ̡̹΍Ί اδ͂Ί͎ ̊͠هΊ   ̊Ύ ً̙̊Ί̊ͨ .ً̊δ̼͂ى   δ͎͂اΉ̡̢̹Ίͪ أά͜ال  

  ،ͼΊ̾̚ ̊مγ͹ΉΊو .Τͤ͂͋̚ ͊͹ͫΊا Τ̥δ̶̼ ̠γ;̡̊ͽΊا ͊Α̮ ̼δ̵̡̼Ί ̊͟ه͂يΊف اσ̡̺ς̼̮̊ج ه̾ا اΊا άّ͂̚Ύُ Έ̡ͧ͋δ

 .͎δ͂Ίا ά΍Β Τͤ͂͋Ί دة А̼ ̵Ύُ ΤγΑγ̮ ̊ط΍Βا̡̹̼͌ام آ̊̚ء ذوي أ ΐγّ͂̚΍ُΊͤلى ا ̘̭δ  

3-(1 point)  In chickens, the sex-determining chromosomes are called Z and W. 

roosters/ Male chicken have two Z chromosomes, and hens/ female chicken have one 

Z chromosome and one W chromosome. A gene located on the Z chromosome 

controls the speed of feather growth in young chicks. The allele for slow-feathering 

is dominant to the allele for fast-feathering. During the first few days after hatching, 

chicks with different feathering speed phenotypes have visually different feather 

lengths. Chicken breeders often take advantage of this visual difference to quickly 

determine the sex of newly hatched chicks. To do this, the breeders must use parents 

with specific feathering speed genotypes. 

̡Ίا ΐΎ ّ̊تأيΑγ̭ه   ά΍Β Τͤ͂͋Ί ̊͟ه͂يΊ͛ه̊ ا΍Β ̊ءً ͤلىΑ̚ ̊͋هΑ̮ ̼δ̵̢̼ ΐͽ΍δُ ̠γ;̡̊; هΑͤ ̡̬Αγ͌ ΤγΊ̡̊Ίا

  اδ͂Ί͎؟

Which of the following crosses will result in chicks whose sex can be determined 

based on their feathering speed phenotype? 

A 
ά΍ΑΊا ͢δ͂͌ ͂;وذ ά΍ΑΊا Τηγ͛̚ ثىΒأ ΐγ̚ ΐγ̢̭ه . 

a cross between a slow-feathering female and a fast-feathering male. 

B 

ά΍ΑΊ̚طيء ا ΤΊσ͋Ίا β͹Β ͂;وذ ά΍ΑΊا Τηγ͛̚ ثىΒأ ΐγ̚ ΐγ̢̭ه. 

a cross between a slow-feathering female and a true-breeding (purebred), 

slow-feathering male. 

C 

ά΍ΑΊ̚طيء ا ΤΊσ͋Ίا β͹Β ͂;وذ ά΍ΑΊا Τͣδ͂͌ ثىΒأ ΐγ̚ ΐγ̢̭ه. 

a cross between a fast-feathering female and a true-breeding, slow-

feathering male. 

D 
ά΍ΑΊا ͢δ͂͌ ͂;وذ ά΍ΑΊا Τͣδ͂͌ ثىΒأ ΐγ̚ ΐγ̢̭ه . 

a cross between a fast-feathering female and a fast-feathering male. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

4-  ) Τ ّ͘      )وا̶̼ة  در̮ άδ) مάγ͋Ί̊ͽΊ̊ت اΒάδأ ̈́γ;͂ ̡Ί ̼ا̺ليΊ̢̈́ان اςͤلى ا Τ̵ͬ̊͟΍Ίا ΤγΊ̡̊لي آΊا Έͽ͏Ί2+  ̴ ا(Ca  

) Τγ ا͂ز هάΎ͂ن ̮̊ر اΊ̼رͅ ا̢͂ه اΤΉΎ̊ͽ̡΍Ί في اΊͣ̊͟م واͽΊلى والأΎͣ̊ء.  PTHفي اΊ̼م σ̺ ΐΎل Όγ͟Α̢ إͬ γ̢̦̌و (

͚ ا̡̭͌̊̊̚ت Τγ̮άΊάγ͋ͬ ̢ه̼ف إلى إͤ̊دة ά̡͋Ύاه  А͏ Α̢ ،̼مΊم في اάγ͋Ί̊ͽΊا ̈́γ;͂   .اβͣγ̙͛Ίالى Α̼ͤ اΒ̹ͫ̊ض ̢

4- (1 point) The following figure illustrates the regulation of blood calcium (Ca²⁺) 

homeostasis through the secretion of parathyroid hormone (PTH) and its integrated 

effects on the bones, kidneys, and intestines. When blood calcium levels decrease, 

physiological responses are activated to restore normal calcium levels. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

  

  

  

͂ γ̵͔ Έͽ͏̴̚ ه̾ه اΤ̡̭̊͌̚ς اΤγ̮άΊάγ͋ͫΊ؟ͤلى اΈͽ͏Ί أσͤه  Α̊̚ءً  ّ͋ ͫδ ΤγΊ̡̊Ί̙ͣ̊رات اΊا Џأي  

Based on the figure above, which of the following statements correctly explains this 

physiological response? 

 

 

 

 

 



  

6 
 
 

 ي الوطن لعلوم والرياضياتا أولمبياد 

A 

ήδCaSR ) Τγدي σ̙͹̡͋Ύ ͚γ͏Α̢ت  ا͂ز هάΎ͂ن ̮̊ر اΊ̼رͅ ) وزδ̊دة ͂͜ح PTHإلى γ̢̙̥͚ إͬ

  .اάγ͋Ί̊ͽΊم في اά̙Ίل

Activation of CaSR inhibits the secretion of parathyroid hormone (PTH) and 

increases calcium excretion in the urine . 

B 

) Τγ ا͂ز هάΎ͂ن ̮̊ر اΊ̼رͅ ̈́ إΒ̡̊ج δ̈́δPTH̼ إͬ ّͫ ̵δو ΤγΉͽΊم في اάγ͋Ί̊ͽΊ̡͓̊ص اΎإͤ̊دة ا ΐΎ (

 ΐγΎ̡̊γͬD ͣ̊ءΎم في الأάγ͋Ί̊ͽΊ̡͓̊ص اΎا ̼δ̈́δ ̊΍Ύ ͚͏ΑΊا.  

Increased secretion of parathyroid hormone (PTH) enhances calcium 

reabsorption in the kidneys and stimulates the production of active vitamin 

D, thereby increasing intestinal calcium absorption . 

C 

) Τγ ) ΈΉ̵̢ ΐΎ اΌͣ͟Ί وإσ͜ق اάγ͋Ί̊ͽΊم ΑΎه ήδ ̊΍Ύدي إلى  ΈّΉ͹δPTH هάΎ͂ن ̮̊ر اΊ̼رͅ

 .اάγ͋Ί̊ͽΊم في اΊ̼م ά̡͋ΎىاΒ̹ͫ̊ض 

Parathyroid hormone (PTH) decreases bone breakdown and calcium release, 

leading to a reduced blood calcium level . 

D 

) Τγ  ά̡͋Ύى) إلى زδ̊دة إͤ̊دة اΎ̡͓̊ص اάͫΊ͌ͫ̊ت في اήδPTH ͬ͂͢Ί ΤγΉͽΊدي هάΎ͂ن ̮̊ر اΊ̼رͅ

.̊Ύزσ̙Ίم في اάγ͋Ί̊ͽΊا 

Parathyroid hormone (PTH) increases phosphate reabsorption in the kidneys 

to raise plasma calcium level . 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

-5)Τ   أ̮̘ ͤلى اή͋Ίال.، Ό̦  ا͸ͬ͂΍Ί ادرس اΌ͌͂Ί  )وا̶̼ة در̮

5-(1 point)  Study the attached diagram, then answer the question. 

 

 

 

 

 

 

 

 

 

 

 

  ؟ ذή ͼΊديγ͌ لى Ύ̊ذا ͬ̎ ) 2) إلى (1ͫ͂͜ة Α΍̢͢ اά̵̡Ίل ΐΎ (ذا ̶̼̦̠ إ 

If a mutation prevents the transition from (1) to (2),  what will this most likely result 

in? 

A 
 .̸͋ΑΊ͏̊ط اΒ ̊دةδز  

Increased transcriptional activity . 

B 
 ͂ Ίا ΐδάͽ̢ في Έ͏ͬ̊تاΎά͌ά̙δ.  

Failure of ribosome assembly . 

C 
 .̢ͣ̾ر اά͔άΊل الى اͽΊ͂وΐγ̢̊ΎاΒ̹ͫ̊ض اγ̡̙ͣΊ͂ اγ̭Ίني ̙̘͋̚ 

Reduced gene expression due to chromatin inaccessibility. 

D 
 .DNAزδ̊دة Ύ̼ͣل اΊ͛ͫ͂ات أΑ̦̊ء ̢͗̊ͤͪ اΊـ 

Increased mutation rate during DNA replication. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

6-)Τ ّ͘    )وا̶̼ة  در̮ άδΊا ̴͚̹͛΍  ͸ͬ͂΍Ίا    ̊δσ̺ ΐΎ ̊δσ̺ ̚͢أر(Έγͬ̈́وγ΍Ίا ̊δσ̺) ͌طيάΊا ̬γ͋ΑΊا    βهW  

, X ، Y ،  Z.̊δσ̹Ί̊ء ̙ͤ͂ ه̾ه ا΍Ί̵̡͂ك اδ .  

6- (1 point) The attached diagram shows four mesophyll cells, W, X, Y and Z. Water 

moves through these cells. 

 

 

 

 

 

 

 

 

ّ͘ δاγ̹Ί̊رات اΤγΊ̡̊Ί   أي ά̊؟δσ̹Ί̊ء ̙ͤ͂ ه̾ه ا΍Ίا Τ;͂ ̵Ί ̴γ̵͓Ίا Ό͋هΊا̢̭̊ه ا ̴  

Which of the following options shows the correct arrow direction of the water 

movement through these cells? 

 

Direction of water 

movement 

͂;Τ ا΍Ί̊ء  ا̢̭̊ه ̶

water potential / kPa   ̊ء΍Ί̮ه̼ ا 

W X Y Z 

A  -600 -450 -350 -250 

B  -350 -400 -450 -600 

C  -400 -450 -500 -550 

D  -200 -300 -350 -450 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

7-)Τ ͸ͬ͂اΊفي اΈͽ͏Ί    1,2,3,4ُ̢͟ه͂ اγΑ̵Α΍Ί̊ت     )وا̶̼ة  در̮ ΍    ΤͫΉ̡̹Ύ ͂͠وف ̵̢̠ Τδ͂γ̡ͽ̚ ̊ͤ̊ت΍̮ ά΍Β

W, X, Y, Z  

7- (1 point) Curves 1,2,3 and 4 in the attached figure represent growth of bacterial 

populations under four different conditions W, X, Y, and Z. 

 

 

 

 

 

 

 

  اΊ͂͟وف اδ ̊΍; Τγ̙δ̡̭͂Ίلي:

The experimental conditions are defined as follows: 

W 
  إزاάΒ ΤΊا̢̬ اσ͗ͫΊت. Ύ͢، والأ;ΐγ̢̭͋̈́وΊ̊̚ ͂΍̡͋Ύ ̼δͧ̾اء وا΍Ί̊ء 

A continuous supply of food, water, and oxygen, with removal of waste products 

X 
̚Ί͂ور ا΍̠ͺά   .ت ̊͘رةσ͗ͬ ̢̬اάΒ Ό;ͧ̾اء و̢̡͂اΊا ̼ͫΑδ  

Over time, food becomes depleted and harmful waste products accumulate 

Y 
̚Ί͂ور ا΍̠ͺά  .̊͘رة ͂γͨ تσ͗ͬ ̢̬اάΒ Ό;ͧ̾اء و̢̡͂اΊا ̼ͫΑδ  

Over time, food becomes depleted, and harmless waste products accumulate. 

Z 

̚Ί͂ور ا΍̠ͺά  بσ͹̡͌̊درة ͤلى اͺ ̼ةδ̼̮ ΤΊσ͌ ̶̼͂وث ͫ͂͜ة، ̢͟ه Τ̭γ̡Βͧ̾اء؛ وΊا ̼ͫΑδ (͖δأ) 

ΤγΉ͔الأ ΤΊσ͋Ίتي ̢ͫ͂زه̊ اΊت اσ͗ͫΊا̢̬ اάΒ.  

Over time, food becomes depleted, because of a mutation, a new strain develops 

that can metabolize the waste products secreted by the original strain. 

) ά΍ΑΊ̊ت اγΑ̵ΑΎ ΐγ̚ ̴γ̵͔ Έͽ͏̚ ͸̊͛̚δ ΤγΊ̡̊Ί̊رات اγ̹Ίا ΐΎ ͂͟وف (4-1أيΊوا (W–Z؟( 

Which of the following options correctly matches the growth curves (1–4) with the 

conditions (W–Z) ? 

 1 2 3 4 

A W X Y Z 

B X Y Z W 

C Y Z W X 

D Y X Z W 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

8-  )Τ̮ـ ـ̶̼ة  در ـ̵̼ ΐΎ ا͹̡Βـ̊ل Ύ͂ض ΰ΍̶ اΊ͗ـــΑـͼ   )وا ΉΊ ͂͜ق ΐͤ ̵̤ـ ̙Ίـ̊͜ر ا اά̙ͣΊض،    ͸δ͂͜ ΐͤ  في إ

 ͸γ͹̵̡Ί̭͂ي اδا͂رة في ̵Ί̊ت ا ̊س Ί̼ر̮ ّ͋ ̵Ίض اά̙ͣΊا ΐΎ ΤΊσ͌.  

δΤ ا͂د هـ̾ه اΊ͋ـــΊσـ ُ͖ أͬ ͣ̚ Έـ΍̵    ًσγΊأ ّ͂ ̢ͣ ̼ ـ̊ͅت اά̙ͣΊض Αͤـ ͂δ تάΎ دي إلىήδ ا͂رة ـ̮̊ت ̶ ̼ر ͘ـــهـ̊ Ίـ

  .أΑ̦̊ء ̡ͬ͂ة اΤΒ̵̊͗Ί  ℃41̢̡̭̊وز

) ΤγΑγ̭Ί͛͂ز اΊا ΤΊσ͋Ίفي ه̾ه ا ̼̮ά̢وGenotypes :ΤγΊ̡̊Ίا (  

8-(1 point)  In seeking ways to reduce the transmission of dengue by mosquitoes, a 

strain of temperature sensitive mosquitoes is being investigated. Some of these 

mosquitoes carry an allele that causes the mosquito larvae die if they are exposed to 

temperatures greater than 41℃ when they are incubated. The following genotypes 

exist: 

 

Genotype 

 اΊ͛͂از اγ̭Ίني 

Percentage of larvae that die when 

incubated above 𝟒𝟏℃ 

ذا ΍̢̠  إاΤ̙͋ΑΊ اͺ͂γΉΊ Τδάη΍Ί̊ت اΊتي ά΍̢ت 

  ̼Αͤ ̡̊هΒ̶̊͗𝟒𝟏℃ 

TT 5% 

Tt 6% 

tt 100% 

 

 ّ͋ ا̈́وج أΒثى ΤΉ̦̊΍̡Ύ اά̭δ̈́Ίت ̶ ̢ Ό̢ Έγ̭Ί̊ت اͺ͂δ ̠;͂ ُ̢  Ό̦ .تά̭δ̈́Ίا Έ̦̊΍̡Ύ ͂γͨ ͂;ذ ͢Ύ ا͂رة ̵ΉΊ Τ͌̊

ا͂رة   (F1) الأول ̶ Τ Αͤ ΐ̼ در̮ А͗ ̵ُ̡Ί42℃   Ό̢ ،ͼΊا̈́وج̼ͣ̚ ذ ̢  ̊΍γͬ الأول Έγ̭Ίا ΐΎ Τγͺ̙̊Ί̊ت اͺ͂γΊا

ا͂ء Βͫ͋ه  ا͂ر الإ̮ ͽ̢ Ό̢ه̊، وΑγ̚. ) ̥̊نيΊا Έγ̭Ί̊ت اͺ͂δ ΐΎ Τδάη΍Ίا Τ̙͋ΑΊا ̊ΎF2 ΤΉΎ̊ͣ΍Ίا ΐΎ ά̭Α̡͌ تيΊا (

Τδا͂ر ̵Ί؟ا  

A homozygous temperature-sensitive female is bred with a heterozygous male. The 

resulting larvae (F1 generation) are allowed to incubate at 42℃. The surviving F1 

larvae are interbred, and the same procedure is repeated. What percentage of the F2 

generation larvae will survive the treatment? 

A B C D 

50% 71% 77% 80% 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

9-) Τ في    ΐΎ اά͹ΊاάγΉΎ̼ͤن زوج  Ό100 اά̥ͣΊر ͤلى Β̙̊ت ά̵̡δ ̘δ͂ͨي ͤلى ΐΎ Έ͋Ή̢͋ ̢  )وا̶̼ة در̮

أزواج ΐΎ ΤͫΉ̡̹Ύ اά͹Ίا̼ͤ  Ή̡̹δ3ͪ ه̾ا اΑΊ̙̊ت اΐͤ ̘δ͂ͧΊ اΑθ̊ͽΊ̊ت اΤγ̵Ί الأ̺͂ى ̌̚ن δ̼Ίه   . ΎάΑγ̮ه

ΤγΑγ̡̮͂وγΑΊا  A/T و  G/C   وX/Y   

͂;γ̘ اγ΍γͽΊ̊ئي Ί̈́وج اά͹Ίا̼ͤ أوδ͟ه͂ اΌ͌͂Ί اγ̡̹͛Ίطي  ̡Ί̊ه اΒدX/Y  

9-(1 point)  A strange plant has been found with a genome containing a sequence of 

100 million base pairs. This unusual plant differs from other organisms in that it has 

three different pairs of nitrogenous bases: A/T, G/C, and X/Y. The diagram below 

shows the chemical structure of the X/Y base pair: 

 

 

 

 

 

 

 

 

 

 

 

ا͂رة اΒ͓ه̊ر؟  ̶ Τ  Ύ̊ هΈ͋Ή̢͋ ά ا΍̵Ί͖ اάΑΊوي اΊ̾ي δ̼Ίه أͤلى در̮

Which DNA sequence has the highest melting temperature? 

A ATTATAAYATAXT 

B GCGCGCCCCGGCG 

C ATGCYGAYTCTX 

D XYXYYXGCXYXXY 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

10-)Τ σ̡Ύ Kartagener syndrome   ΈزΤΎ ;̊رΑγ̢̮̊͂  )وا̶̼ة در̮ ّ͛ ̡̢ͣ ̊Ύ̼Αͤ ̵̼ثδ ͂ضΎ βه

الأه̼اب هά̡Β βءات γ͔ͧ͂ة ̢͏̙ه  .̙̘͋̚ ͫ͂͜ة في ͂̚وΑγ̢̊ت الأه̼اب Β͋̊نلإ ا في Ό̮͋ الأه̼اب

  )أΐ;̊Ύ أ̺͂ى في اΌ̭͋Ίو άΊ̊ͬب تيΊ - ̊Αͺ̭ه̊ز اΑ̡Ίͫسيا( :اγͣ͏Ί͂ات ά̮άΎدة في

10-(1 points)  Kartagener syndrome is a disease that occurs when cilia cilia are 

disrupted in the human body due to a mutation in ciliary proteins. 

Cilia are small, hair-like protrusions found in (Respiratory system, Fallopian tubes, and 

other parts of the body) 

ا͂ض اΑͽΊ ،ΤͤάΑ̡΍Ίه̊ ά̢ͣد إلى    γ΍̮ͣه̊  Έ΍̢ͣ ς ̊Ύ̼Αͤ الأه̼اب γ̵͔ Έͽ͏̴̚، ̢͟ه͂ ΐΎ Τͤά΍̭Ύ الأͤ

̘̙͋Ίͫ͋ه اΒ وهά ن أ.βͣγ̙͜ Έͽ͏̚ Τ;͂ ̵Ίا ͢γ̡̢͛͋ ς الأه̼اب  

When the cilia don't function properly, a variety of symptoms appear, but they are all 

due to the same reason: the cilia cannot move normally. 

̡̢̦͂̌ ΐΊ ΤγΊ̡̊Ίا ͪθ̊͠άΊأي ا ̼Αͤ ͛ͫ͂ة؟Ίالأه̼اب ̙̘͋̚ ا Έ̡̢͛ͣ  

Which of the following functions will not be affected when cilia are disrupted due to 

a mutation? 

A 
 ΐγ̡θ͂Ίا ΐΎ ̹̊ط΍Ίا ͪγ͟Α̢  

Cleaning mucus from the lungs 

B 
͂;Τ اΤ͗δά̙Ί في Αͺ̊ة άΊ̊ͬب  ̶  

egg movement in the fallopian tube 

C 
β΍͗هΊ̭ه̊ز اΊا Έ̺͛ͣ̊م داΊا ͼδ̵̢͂  

moving food through the digestive system. 

D 
ΤδάΑ΍Ί̊ت اΒاάγ̵Ίا Τ;͂ ̶  

sperm motility 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 
 

̡̊ن( -11 ا͂رΈ اΌ͌͂Ί اγ̙Ί̊ني الآتي ΍δ̙͋Βّ̥    )در̮ ͽ̢ Τ Ίا ̘γ;͂ا ̡Ίا ΤγΑγ̭Ί̼ة اδ̼̭Ίا  Τ̢̭̊Αΐͤ ΤγΉ΍ͤ  رά̙ͣΊا

Ίراثياά Τγ̢الآ Τ̢̙͛͂ ΍Ί̊ت اΑγ̭Ίا ΐγ̚: )A,B,C,D .(  

11- (2 points) The Following graph represents the frequencies of new genetic 

combinations resulting from crossing over between the linked genes (A, B, C, D). 

 

 

 

 

 

 

 

 

 

 

 

 

  γ̢̢̘͂ اΑγ̭Ί̊ت ͤلى اͽΊ͂وά͌άΎم؟δ Έ̥΍أيُ اγ̹Ί̊رات  

Which of the following options represents the order of the genes on the 

chromosome? 

A B C D 

ACBD BACD DBAC BCAD 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

̡̊ن(-12 ّ͘  أدΒ̊ه ا͸ͬ͂΍Ί ادرس اΈͽ͏Ί  )در̮ άδ ̾يΊأ̶̼ا ̴  Έ͔̊ͫΎ  في ّ̼ ̶ Ό̦ ،͋̊نΒالإ Ό̮͋د  ̊΍Ύ أي

  δلي δ̵̼ث Α̼ͤ ̢ͣ͂ض ه̾ا اά̡Ίς Έ͓ͫ΍Ίاء؟

12-(2 points)  Study the attached diagram, which shows one of the joints in the 

human body, then determine: 

Which of the following occurs when this joint is subjected to a sprain? 

 

 

 

 

 

 

 

 

 

 

 

 

A 
 ّ̈́ ΍̢في ق ̘γ;͂ ̡Ίا  Ό   ) 2( رͅ

Tear of structure (2) 

B 
̘γ;͂ ̡Ίا Έ;̢̐ Ό   )  6( رͅ

Erosion of structure (6) 

C 
͂;γ̘ في ΍̢̈́ق ̡Ίا  Ό   ) 3( رͅ

Tear of structure (3) 

D 
̘γ;͂ ̡Ίفي ا ͂͋; Ό   )  5( رͅ

Fracture of structure (5) 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

̡̊ن( -13 اγ̤ͨ͂ ا΍Ί̊ء ΐΎ Τδ͂في Ύ ΤΊσّ̹̙͌    )در̮ ̚ )̊γΑ̼ͬاΊالأ ُ̢̼ͣ ، )ا Τ͔ͫΤΉδά͛Ίا Τδ͂͟هΊاك اά͐ Τ͔ͫ  

  . ά͐tاك اγ͓͹Ί͂ة Τγ̵Α̡Ύ Τ͔ͫ لأا ُ̢̼ͣ θ̊͌T ̊΍Αγ̼̚ة 

13-(2 points)  In a laboratory strain of Daphnia, the trait for long dorsal spines is 

dominant (T), while the trait for short spines is recessive (t). 

 

 

 

 

 

 

 F2 اΈγ̭Ί اΊ̥̊ني Ό̦ ،Τγͣγ̙͜ Τͤ̊΍̮ ΐΎ أΑΎ ̡̬Βُه̊ Έ̥΍̢ F1 Έ͋Β اΈγ̭Ί الأول  أُ̺̾ت أΒثى ΤΉδά͜ الأά͐اك

Τ̡̦̊̚ ̊ل في ͂͠وفγ̮̼ͣة أΊ ͣ̾ريΊا ̦͂̊ͽ̡Ίا ̙͂ͤ ̡̙̹͂΍Ίفي ا  Έγ̭Ίا ΐΎ ثىΒ͂ت أγ̡̺ا Ό̦F2  ̊̈́هγ̵̢ͫ و̮͂ى

 6 +الأά͐اك  Έ̥΍̢ F3 :6 Ήδά͜Τ اΈγ̭Ί اΊ̥̊Ί̤ ͬ͂دًا Ύ  ̡̬Αͬ12͢ ذ;͂ γ͓ͺ͂ الأά͐اك اͽ̡Ί̦̊͂ اΑ̭Ίسيͤلى 

 ͂ γ͓ͺة  ّ͘ άδ .اكά̴͐الأ ΐγ̢̭̊ΑΊا͂د ا   :Ύ̹͚͛ اΤΊσ͋Ί ا΍Ί̡̹͓͂ الآتي ا΍ΑΊ͚ اΊ̊͟ه͂ي Ίلأͬ

A female with long spines F1 was collected from a natural population, and several 

generations of offspring F2 were then produced from her in the laboratory by 

parthenogenetic reproduction under constant conditions. One female from 

generation F2 was selected and induced to reproduce sexually with a short-spined 

male producing 12 offspring F3: 6 Long-spined + 6 Short-spined. The following 

simplified pedigree shows the phenotypes of the resulting individuals: 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

 Τγ̢̙ͣ̊رات الآΊ̬؟  ُ̢̼ͣأي اθ̡̊ΑΊه̾ه اΊ ͂γ̢͋ͫ Έ͗ͬأ  

Which of the following statements best explains these results? 

F1     اكά͐الأ ΤΉδά͜ ثى وا̶̼ةΒاOne long-spined female 

F2 
ا͂د ΤΉδά͜ اأ  Ή͋Β: 8ه̊ اΊͣ̾ري   ά͐اكلأͬ

 parthenogenetic offspring: 8 individuals, all long-spined  

F3 
ا͂د ΤΉδά͜ اά͐ςاك  6ͬ͂د 12  ا͂د γ͓ͺ͂ة اά͐ςاك  + 6اͬ   اͬ

 12 offspring: 6 long-spined + 6 short-spined  

A 

اδ ΌΊ ً̊γ̺ͫ ً̊γΊ̼ΑΎ ςً́̈͟ه͂  F2، واͽ̡Ί̦̊͂ اΊͣ̾ري في اF1  ̠Β̊;TT Έγ̭ΊالأΒثى في  ͣΒا ̘̙͌ ͚΍ΑΊا

  .اΊ̊͟ه͂ي

The female in F1 was TT, and parthenogenetic reproduction in F2 caused 

hidden Mendelian segregation that did not appear phenotypically. 

B 

̶̊ͬ͞ ͤلى ا΍ΑΊ͚ اγ̭Ίني Βͫ͋ه في اF2 ͪ͏; Ό̦ ،Έ͋ΑΊ، واͽ̡Ί̦̊͂ اΊͣ̾ري في F1  ̠Β̊;TtالأΒثى في 

ا̈́وج Ύ͢ ذ;͂  ̡Ίاtt   فيF3  Τ̙͋Α̚ ا̈́ل ͣΒς1:1ا .  

The female in F1 was Tt, and parthenogenetic reproduction in F2 preserved 

the same genotype in the offspring; then crossing with a tt male in F3 

revealed a 1:1 segregation ratio. 

C 

  ΐͽΊ ،F2 .͚͹ͬ اΊ͂͟وف اγͨ Τγηγ̙Ίّ͂ت ا΍ΑΊ͚ اΊ̊͟ه͂ي في F1  ̠Β̊;ttالأΒثى في 

The female in F1 was tt, but environmental conditions altered the phenotype 

only in F2. 

D 

ا͂د    . TT̊͠هδ ً̊δ̥̙̠͂ أن γ΍̮ͣهF2 Ό ̢͏̊̚ه أͬ

The phenotypic similarity among individuals in F2 proves that all of them were 

TT. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 
 

̡̊ن(-14 ّ͘    )در̮ άδΈͽ͏Ίا ̴  ͸ͬ͂΍Ίا  ΐγ̡γ̮άΊάγ͋γͬ ΐγ̡Ί̶̊ في ΐͽΊ ،̙̊تΑΊا ΐΎ ͫ͋هΒ عάΑΊا ΐΎ ΐγ̡ ورͅ

Τ اΑΉΊ Τ̡ͣ̊̚Ί̙̊ت  ̢͟ه͂ ͺ͛͂ات Ύ̊ء γ͔ͧ͂ة Α̼ͤ اά̵Ίاف، ς ̊΍Αγ̚ ̢͟ه͂ ه̾ه ا͹Ί͛͂ات   ΐγ̡ͫΉ̡̹ΎP. في اάΊرͅ

Τ اΑΉΊ Τ̡ͣ̊̚Ί̙̊ت    . Qفي اάΊرͅ

14- (2 points) The attached figure shows leaves of the same plant species under two 

different physiological conditions. Small drops of water appear at the margins of the 

leaf of plant P, whereas no such drops appear in the leaf of plant Q. 

 

 

 

 

 

 

 

 

 

  

  واΑΊ̙̊ت أͤلى ͚ͧ͘ اσ̡Ύء؟  ά΍͌زΤδأالأ;̥͂ Τγ̙Ί̊͌ الآά͓̚ ͚͂̚δ Τγ̢رة ΐγ̚ Τ̵γ̵͔ اΑΊ̙̊ت  اγ̹Ί̊راتأيّ 

Which of the following options correctly identifies the plant with the more osmotic 

negativity and the plant with the highest turgor pressure? 

 
More osmotic negativity 

 Τγ̙Ί̊͌ ̥͂;أأΤδزά΍͌  

The highest turgor pressure 

ͤلى ͚ͧ͘ اσ̡Ύء أ  

A P P 

B P Q 

C Q P 

D Q Q 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 
̡̊ن(-15 ّ͘    )در̮ άδΊ̊ه̴ اΒ̊ني أدγ̙Ίا Ό͌͂  Ί ͊ͫΑ̡Ί̼ͣل اΎو Ό̭͋Ί̶͂ارة ا Τ ΐγ̡ͤά΍̭΍  ΐΎاγ̡ͧΊ͂ في در̮

͂  ΍͏Ί͊ا Τͣ͐أالأ͹̊̚ر ̼ͣ̚ Ή͹Βه̊ ΐΎ اΈ͟Ί إلى  ̙͐̊΍Ίةا ΐΎ̈́Ίا ̼Αͤ = 2.  

15- (2 points) The graph below shows the change in body temperature and the 

breathing rate of two groups of cows after they were moved from the shade to direct 

sunlight at time = 2. 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

ا͂ري ̼ͣ̚ اΊ̡ͣ͂ض ΍͏ΉΊ͊؟ δأي اγΑ̵Α΍Ί̊ت   ̵Ίلإ̮ه̊د اΊ ̊ ً͘  Έ̥΍ اάγ̵Ίان الأ;̥͂ ̢ͣ͂

Which curves represent the animals experiencing the greatest heat stress after 

exposure to sunlight? 

A B C D 

W & Z X & Y W & Y X & Z 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

̡̊ن(-16 σ̦ ̠ͣ΍̦    )در̮ ُ̮Τ   Τ ا͂ء Τ̵̢̊ͬ، وورͅ ̺͗ Τ ا͂ء دا;ΤΑ، وورͅ ̺͗ Τ أوراق άΊ̌̚ان ΤͫΉ̡̹Ύ: ورͅ

 Τ ُ͛͢ͅ Έ; ΐΎ ورͅ ا͂ء.  ͔ͫ16 ̊ ً͔ ͂ͺ، ̊هΑΎ Έ; ͂͛ͺ 1 Ό͌مάδدά͓Ί̊ت اΒά͂̚; لάΉ̵΍̚ ا͂ص ͺالأ ̠̭Ίά ُͤ  . 

ΤγΑγ̮̼روγهΊا Τ ا͂ͨ̊ت داΈ̺ اάΊرͅ ͫΊد في اά̮ά΍Ίاء اάهΊ̡̙̼͌ال اς.  

Ύ͓̼رًا Ί̥̊ني أ;γ̼͋ اά͂̚ͽΊن. Ί̙̼ء اΤ̡̭͂̚Ί، وُ̠ͣ͘ ;Έ   اΊهγ̼روάΉ̵Ύ ̼ͣδُ ΤγΑγ̮ل ;Βά͂̊̚ت اά͓Ίدάδم

ͨ ،Τ̡̭͂̚Ίا Τδم. في ̼̚اάδدά͓Ί̊ت اΒά͂̚ͽγ̚ ي ͤلىά̵̡δ β̮̮̊ا͂ص في ;̌س ز ͺالأ ΐΎ Τͤά΍̭Ύ̠͔̊   ͢γ΍̮

͂ض ;Έ ;̌س زά͗ΉΊ β̮̮̊ء ΍Ί̼ة  ُͤ ا͂ص.  ͺ30الأ  ُ̼ͣ̚ أΎ̊م Ύ͓̙̊ح δُ͓̼ر   10cmدά̚ Τ͹γͺͣ͘ه ͤلى 

 ًςاά͜أ ̮άΎاά͜لأ ΤΉ̦̊΍Ύ Τγ̮̊ت لάΎ  إ̶͓̊ء Ό̢ .̠ͫ͜ ا͂ص الأوراق ͺأن ͖ͣ̚ أ ̶͞άΊ .͊΍͏Ίء اά͘

ا͂ص الأوراق اΈ; Τγͬ̊͛Ί د΍Ί Τ͹γͺ̼ة  ͺ15̼ͤد أ   Τ͹γͺد.   ͢γ΍̮ ̠γ͹̚) .̊نيγ̙Ίا Ό͌͂Ίفي ا Τ̵͘άΎ ̬θ̡̊ΑΊا

.(Τ̡̦̊̚ ͂ات الأ̺͂ىγ̡ͧ΍Ίا  

16- (2 points) Three different colored leaves were collected: a dark green leaf, a light 

green leaf and a yellow leaf. Each leaf had 16 discs, each 1 cm diameter, cut from it. The 

discs were treated with sodium hydrogen carbonate solution to replace all the air 

from the spaces within the leaf tissue. Sodium hydrogen carbonate solution is a 

source of carbon dioxide. To start the experiment, each group of discs was then 

placed in a beaker containing sodium hydrogen carbonate solution. At the beginning 

of the experiment all the discs sank. 

Each beaker was illuminated for 30 minutes by being placed 10 cm from a lamp that 

provided the wavelengths like those of sunlight. It was observed that some of the leaf 

discs floated. The number of floating leaf discs was counted every minute for 15 

minutes. The results are shown in the graph. (All other variables were kept constant. 

 

 

 

 

 

 

 

  

  

  

  أي اΊ̙ͣ̊رات اΤ̵γ̵͔ ΤγΊ̡̊Ί؟ 

Which of the following statements is/are correct? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 

 1Ί̼ͣل اΎ ͚͌ά̡Ύ ̊ء. ;̊نΑ̙ نάΉΊن في الأوراق ذات اάͽδ ̊Ύ ئي أͤلىά͗Ίالأ̺͗͂ ا .ΐ;̼اΊا 

2 ̼ͣ̚ .5  β͹̚ ،͸θ̊ͺا͂ص %25د ͺأ ΐΎ Τ ا͂ء اΤ̵̢̊ͫΊ في ͺ̊ع اͽΊ̌س. اάΊرͅ ̹͗Ίا 

3  . ͂δ̼͹̢ ΐͽ΍δΊ͋بياΑΊ̼ͣل ا΍ ئيά͗Ί̊ء اΑ̙ΉΊ ̵نىΑ΍Ίا ΈγΎ ل ̶͋̊بσ̺ ΐΎ
Τγͬ̊͛Ί͂اص اͺς̼ͤد  ا ∆

 ΐΎ̈́Ίا ∆
σ̺ل    

  اΊ̭̈́ء اΊ̹طي ΐΎ اΌ͌͂Ί اγ̙Ί̊ني άΊ ΈͽΊن. 

1. The average rate of photosynthesis was highest in the dark green leaves . 

2. At 5 minutes 25% of the light green discs remained at the bottom of the beaker. 

3. The relative rate of photosynthesis can be estimated by calculating the slope of the 

curve  
 ∆୬୳୫ୠୣ୰ ୭୤ ϐ୪୭ୟ୲୧୬୥ ୪ୣୟ୤ ୢ୧ୱୡୱ

∆୲୧୫ୣ
 during the linear portion of the graph for each leaf 

type. 

A B C D 

1 & 2 1 & 3 2 & 3 1, 2 & 3 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
̡̊ن( -17 اΌͤ͂ اγ͓ͧΊ͂ة.     )در̮ ̙Ίء ͤلى اά͗Ίا̢̭̊ه ا ͂γ̢̦̌ Τ̼͌راΊ Τ̢̭͂̚ Τδطي ̼̚اγ̡̹͛Ίا Ό͌͂Ίا ̴͘άδ

ͣγ΍̮ ̠Β̊;̊ه ͣγ΍̮ ̠Β̊;و .ً̊δدά΍ͤ ά΍Α̢̊ه  ͣ γ΍̮ ̢̠͂ͣ͘ء. وά͗Ί͓̼ر اΎ ΐΎ Τͬ̊͋΍Ίا ͊ͫΒ هͤلى  ̊

ا͂ر Β̮̊ ΐΎ̘ وا̶̼ ΍Ί̼ة  ΍̡͌̊̚ ءά͗ΉΊ24   Τͬ̊͋΍Ί̊س اγͺ Ό̢ .(͂ات الأ̺͂ىγ̡ͧ΍Ίا ͢γ΍̮ ̠γ̢̙̥ ͢Ύ) .Τͤ̊͌

Όͤ͂̚ Έ; Τ΍ͺء وά͗Ί͓̼ر اΎ ΐγ̚  Έ;6 ͌̊ͤ̊ت.  

17- (2 points) The diagram shows the start of an experiment on the effect of light 

direction on young shoots. All the shoots were growing vertically. All the shoots were 

the same distance from the light source. All the shoots were continually exposed to 

the light from one side for 24 hours. (All other variables were kept constant). Every 6 

hours, the distance between the light source and the top of each shoot was measured. 

 

 

 

 

 

 

  

.ΤγΊ̡̊Ίا ΤγΒ̊γ̙Ίم اά͌͂Ίͤلى ا Τ̡̭͂̚Ίا Τδ̼̚ا ̼Αͤ ͘͢ά΍Ίإلى ا Τ̙͋ΑΊ̊̚ ءά͗Ί͓̼ر اΎ ΐΎ Τͬ̊͋΍Ίا Έγ̥΍̢ Ό̢ 

The distance from the light source relative to the position at the start of the 

experiment was plotted on the following graphs. 

 

 

 

 

 

  

اά͗ΉΊ Όͤ͂ء ͤلى Ύ̼ار  ̙Ίا Τ̡̭̊͌̚ا Έ̥΍δ ͔ͪ ؟ 24أيΤͤ̊͌ 

Which row represents the responses of the shoots to the light over 24 hours? 

 P Q R 

A 1 3 2 

B 2 1 3 

C 2 2 1 

D 1 2 1 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 
 

̡̊ن(-18 اΐΎ́̈ في ΤγΉ̺ ̼̚اΤγθ اάΑΊاة. δُ͏̊ر  γΉ΍̡ͤ̊ ̵̼ث̢ ا͸ͬ͂΍Ί في اΈͽ͏Ί )در̮ ̡Ύ Έͽ͏̚ Τ΍ ̡̮͂Ίوا ̸͋ΑΊا

ا͂;γ̘ (γΑ̢͓ͣه اΊ̭̊ري mRNA) ̮̈́يء Έّ̥΍δ ̊΍Αγ̚ ،(C (B) إلى (΍̵ DNA ) ΐΎA͖ اάΑΊويإلى اΊـ ̡Ίا .D  (

  Ύά͌ά̙δ̊ت في Ύ͂اΤͫΉ̡̹Ύ Έ̶. ا) Έ̥΍̢ ر Eو(

18- (2 points)  In the attached diagram, transcription and translation occur 

simultaneously in a prokaryotic cell. The DNA is labeled from (A) to (B), while (C) 

represents the mRNA being synthesized. The structures labeled (D) and (E) are 

ribosomes at different stages. 

 

 

 

 

 

 

 

 

 

  أي اΊ̙ͣ̊رات اΤ̵γ̵͔ ΤγΊ̡̊Ί؟ 

Which of the following statements is correct? 

A 
  ) B) إلى (AاΤγΉ΍ͤ ) ΐΎ ̸͋ΑΊ ا̢̭̊ه

The direction of transcription is from (A) to (B) 

B 

΍Ίا ̼γ̡̙̙Ίا ̼δ̢̼͚̙ͤ͂ ̚ ͂ Ί̊م (اά͌ά̙δD د ͤلىά̮ά΍Ίا ̼γ̡̙̙Ίا ̼δ̼ͤ ΐΎ لά͜أ (ά͌ά̙δ͂ا Ίم ا )E.(    

The polypeptide on ribosome (D) is longer than the polypeptide on ribosome 

(E). 

C 
 Έ̥΍δ) ͢ͺά΍ΊاC(  ـ فيΉΊويάΑΊا ͖΍̵ mRNA ΊاΤδ̊هΑ 5' - end   

Location (C) of the mRNA is the 5'  end 

D 

اΒ ̸͋Α̊̚Ύά͌ά̙δ͂ͫ͊ اΐγ̭Ί في اΒ ̠ͺάΊͫ͋ه، و̢̢̙͚͂   ΍Ή̚ RNA͂ة  ά͹̢م ̼ͤة إ΍δ̈́Β̊ت Ίتا 

  ا͹ͬ ΤγΉ΍ͤ.̸͋ΑΊ͚ ̼ͣ̚ ا;΍̡̊ل 

Multiple RNA polymerases are transcribing the same gene simultaneously, 

and ribosomes bind only after transcription is complete. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ت 3( -19 ا͂ء Όγγ͹̡Ί Τ̢̭͂̚ اάΉ͋Ίك ا͹Ί̡̊لي Ί̼ى ذ;άر اΊ͗ͫ̊دع   )در̮ ̾;άر  Ό̢Bufo bufo إ̮ ΉΊ ̴΍ ُ͌  .

̾;άر Ίا Τ΍̮̊ه΍̚ (ΐγ΍̮̊ه΍Ίا) Ό̵̭Ί͌طي اά̡Ύ Τ̮ا̈́و ̡΍Ί̊ت  اͽ͌إ Ό̢ .(ΐγ̼ͣͬا΍Ίا) ͂ةγ̙ͽΊ͂ة أو اγ͓ͧΊا

΍Ίر اά;̾ Ίء اςήهΤ̮ا̈́و ̡   Ό̊͌هγ;ل أά̶ طά͂̚Ύ ͚δ͂͐ ͸δ͂͜ ΐͤ ̊ثΒ̊̚لإ ً̊δ̼̮͋ ΐγ̢̙͛͂Ύ اάΒ̊; ΐδ̾Ίا

Β ̤̚ Ό̢ ،مά̭هΊ̊ء اΑ̦أ .Τγ̢ά͓Ίا͹ ̼Αͤ ،̊ت΍̭هΊ̼ͤد ا Έγ̢̭͋ Ό̢ .̈́وجΊار اά̭̚ تά͓Ίا ̙͂ͽΎ ΐΎ ͸γ

Ί̊ت (ا΍ͧΑΊا ΐΎ ΐγͤάΒ Έγͧ͏̵̢̊دة ΊواΤ͟γΉͧ:̊هΒأد ̴͘άΎ άه ̊΍; ،̤̙Ίات اά͔لأ (  

19- (3 points) An experiment to assess Fighting behavior in male toads Bufo bufo was 

being carried out. Medium-sized males (attackers) were allowed to attack either small 

or large paired males (defenders). These paired males who were physically associated 

with the females were silenced by means of a band tied around their vocal sacs. 

During an attack, croaks were broadcast from a loudspeaker just next to the pair. The 

number of attacks, when two types of pitches (high and deep) of broadcast croaks 

were played, was recorded as shown below. 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

̬θ̡̊ΑΊ̊ءً ͤلى اΑ̚ , ؟Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊأي ا  

Based on the findings .Which of the following statements is correct ? 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

A 

 .ΐγ͋ͬ̊Α΍Ίة أ̮͋̊م اάͺ Όγγ͹̡Ί ΤΎ̡̼̹͋΍Ί̼ة اγ̶άΊا Όγγ͹̡Ίإ͐̊رة ا βه ͸γ͹ΑΊا Τ΍ͧΒ  

Croak pitch is the only assessment cue used to estimate the body strength 

of rivals. 

B 

Ίا Τ ً͂ا δάͺً̊ ͤلى أن  Τ΍ͧΑ اΊ̵̊دةΐͽ΍δ أن άͽ̢ن در̮ ͐ήΎ Τδ͓̙͂Ίإلى الإ͐̊رات ا Τͬ̊̊͘̚لإ

.Έ͗ͬأ ΤγΊ̡̊ͺ ̼رات͹̚ ̡͢΍̡δ ͊ͬ̊Α΍Ίا  

High pitch along with visual cues, could be a strong predictor that the rival 

has better fighting abilities. 

C 

 ̊Ύ̼Αͤ ςإ ΐγ͋ͬ̊Α΍Ίا Έ̙ͺ ΐΎ مά̭هΉΊ ̢̡ͣ͂ض ς͂ة، وγ̙ͽΊر اά;̾ Ίا Τ̶إزا ̘͓ͣδ ً̊͹γ͹Β ̢͓̼ر

  ̶̊د اΑΊ̙͂ة

Large males, being difficult to displace, are attacked by rivals only when they 

croak at high pitches. 

D 

ا͂د اΊ͗ͣͫ̊ء Α̢̭̘ اΊه΍̭̊ت γΉ͹̢ ͸δ͂͜ ΐ̼ͤ اά͓Ίت.   في γͨ̊ب الإ͐̊رات اΊ ΐͽ΍δ ،Τδ͓̙͂Ίلأͬ

In the absence of visual cues, weak individuals could evade attacks by 

mimicking sound 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ت 3 (-20 ͸Ή̢ͧ اΑΊ̢̙̊̊ت ά̦ͧره̊ γ̶ ̵ͫ͞δ ̊΍Ύ̤   الأδ̊م اΊ̵̊رة واΑΉΊ ΤΉͽ͏Ύ Τ̭ͬ̊Ί̢̙̊̊ت. Έ̥΍̢   )در̮

άΒع آ̺͂ γΉ΍ͤ ΐΎ̊ت  الى اά̵̡Ίل أγΉ΍ͤ ΐΎ ̵̼δ ً̊͗δ ً̊Β̊γ̶̊ت اΑ̙Ί̊ء اά͗Ίئي و Ή̡̢̘͛ أوΑͽΊه  ,ا΍Ί̊ء داΉ̺ه̊

ا͂ ΍Ί͂ور   C4و    σ̡̺σΊ ͼ̡ͬ͂ͣΎC3ͬ̊ت ا΍ΊهΒ ΐγ̚ Τ΍̢̙̊̊ت  σ̺ ΐΎل الأΤ͔̺̊ ͖δ اΑ̙Ί̊ء اά͗Ίئي.  ͟Βو ،

ا͂ري الأرض ̵Ί̶̡̙̊س اςً̊؟ . ̊̚͟ه͂ة اηͬالأرض أ;̥͂ د ̴̢̙͓ ̊Ύ̼Αͤ ̶̼و̦ه ͢ͺά̡΍Ίا ̊Ύ  

20- (3 points) Hot, dry days are a problem for plants. Plants close their stomata, 

which keeps water inside, but also limits photosynthesis, and sometimes requires 

exchange with another type of metabolism, especially photosynthesis. With your 

knowledge of the important differences between C3 and C4 plants, and given the 

passage of the Earth's greenhouse effect. What is expected to happen when the 

Earth becomes warmer? 

A 

ا͂رة ̵Ίا Τ   .ΐͽ΍̡̢ ΐΊ أي ΐΎ اΑΊ̢̙̊̊ت ͺ̊͛Β ͢γ͌ά̢ه̊ في ͂͠وف ار̢ͫ̊ع در̮

None of the plants will be able to expand their range in high temperature 

conditions. 

B 
Ί̢̙̊̊ت ذات اΑΊا ͌͢ά̢̊ءΑ̙  ـΊ ئيά͗ΊاC4  .ΌΊ̊ͣΊى اά̡͋Ύ ه̊ ͤلىͺ̊͛Β  

C4 photosynthetic plants are expanding their range globally. 

C 
Ί̢̙̊̊ت ذات اΑΊا ͌͢ά̢̊ءΑ̙  ـΊ ئيά͗ΊاC3 .ΌΊ̊ͣΊى اά̡͋Ύ ه̊ ͤلىͺ̊͛Β    

C3 photosynthetic plants are expanding their range globally. 

D 

ή̢ ̼ͺدي ΤγΉ΍ͤ اά̡͛Ίر في Έ͠ ه̾ه اΊ͂͟وف الى وά̮د آγΊ̊ت أ̺͂ى δ̼̮̼ة γΉ΍ͣΊ̊ت اΑ̙Ί̊ء 

  .اά͗Ίئي

The process of evolution under these conditions may lead to the existence of 

other new mechanisms for photosynthesis. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ت 3 (-21  .ΐΎ اABO ΐγ̡Ίσ͋Ί  ͂͏̙ΊاΊ̼م  أ΍Β̊ط ά̢ Έθ͓̊ͬارثΎ ̴͘άδ̹͚͛ اΤΊσ͋Ί أدΒ̊ه    )در̮

21- (3 points) The pedigree below illustrates the ABO blood type inheritance of two 

human lineages. 

 

 

 

 

 

 

 

 

 

  

  

  

 Ύ̊ هβ اΊ̙ͣ̊رات اΤ̵γ̵͓Ί و΍Ί ̊͹̹͚ͬ͛ اΤΊσ͋Ί؟ 

Which statements are true according to the pedigree ? 

I Έͫ͛Ίن اάͽδ أن ΐͽ΍δ ς .IV-1 .تά̭δ̈́Ίا ͂δ̡̊ͧΎ 

II نάͽδ ̊ل أن΍̶̡ا .III-5  عάΑΊا ΐΎB  ά0.5ه  

IIIΊن اάͽδ أن ΐͽ΍δ . ا͂ز  إΈ̦̊΍̡Ύ ̊Ύ اά̭δ̈́Ίت أو δ̡̊ͧΎ͂ اά̭δ̈́Ίت. II-1اγ̭Ίني ͛

IV إذا ;̊ن .III-1  ͂أةΎا ΐΎ ̊ ً̮ اάͽ   Έͫ͛Ίن ΤΉγ͓ͬ دم̢، ͬهΑ̊ك ا΍̶̡̊ل أن ABاάΑΊع   ΤΉγ͓ͬ دΎه̊ ΎΐΎ̡̈́و

 . ΐΎB اάΑΊع 

I. The baby IV-1 cannot be heterozygote. 

II. The probability of III-5 to be a B-type is 0.5 

III. The genotype of II-1 can either be homozygous or heterozygous. 

IV. If III-1 is married to an AB-type woman, there is a chance for a child to be B-type. 

A B C D 

I and II II and III III and IV II and IV 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ت 3( -22 Ό̢ اά̥ͣΊر ͤلى ΐΎ ΐγͤάΒ اάγ̵ΊاΒ̊ت في Βͫ͊ اΤ͹͛Α΍Ί اΐΎ ΤΒάͽ΍Ί اΊͧ̊̊̚ت والأراضي     )در̮

ͪγ͓Ίوا ͢γ͂̚Ίفي ͓ͬلي ا .Τγ̙͏ͣΊا،  Έ;̌δ ͤ̊نάΑΊ͏̡̊ء   اΊوا ͪδ̹͂Ίفي ا ، ͼΊذ ͢Ύ̙̊تي. وΑΊ͛ͣ̊م اΊا ͊ͫΒ

 Έ;̌δأΤγ̙͏ͣΊ̭̾ور ͤلى الأراضي اΊا Έ;̌δ ̺͂والآ Τ̊ͧ̚Ίا͂ت في ا ͋ͽ΍Ίا Ό̶̼ه.  

 ُδ ̡ͫ͂س. ̡ͫ͂س΍Ίا ͊ͫΒ Έ̙ͺ ΐΎ ΐγͤάΑΊا σ;̭̾ور ̢̡ͣ͂ضΊا Έ;̢̌ تيΊ̊ت اΒاάγ̵Ίا Έͽ͏̚ ا͂س ̡ͬσΊ ;̙أ ͂

 ΐΎΈِ̙ͅ ̡ͫ͂س ه̾ا΍Ίا Έͽ͏̚ ه̊ ̢̡ͣ̊فىΑͽΊ ، ͢δ͂͌ع   .لأΒه̊ Έͽ͏̚ ̦͂̊ͽ̡̢ أ͌͂

 Ύ̊ اΊ̾ي ΐͽ΍δ اΑ̡̡̮͌̊ه ̚͏̌ن هΐδ̾ اΐΎ ΐγͤάΑΊ اάγ̵ΊاΒ̊ت؟

22-(3 points)  Two species of animals are found in the same area of forest and 

grassland. In the spring and summer they eat the same plant food. However, in the 

autumn and winter one eats nuts in the forest and the other eats roots on the 

grassland.  

Both species are preyed upon by the same predator. Numbers of root eating animals 

are reduced most by this, but they recover faster since they reproduce faster.  

What can be concluded about these two species of animals? 

1- ΍̊ه  ͢΍̡̭΍Ίا ͊ͫΒ ΐΎ ̮̈́ء.  

2-  ΍̊ه ΤͫΉ̡̹Ύ Τγθ̊ت ͨ̾اδά̡͋Ύ ͤلى.  

3-  σͧ͏δͫΉ̡̹Ύ ̊تηγ̚ نβ΍͌άΎ Έͽ͏̚ Τ.  

4- ΍هδ̼Ί̊  ͂͜أ Τγηγ̚.ΤͫΉ̡̹Ύ 

1 -They are part of the same community.  

2 -They are at different trophic levels.  

3- They occupy different habitats seasonally.  

4 -They have different niches. 

A B C D 

1 and 4 1, 2 and 4 2, 3 and 4 1 and 2 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ت 3( -23 ά̵̡δي Ή̡̹͋Ύ͒ اγ΍̹Ί͂ة ͤلى γ΍̮͢ الإ΍δ̈́Β̊ت اσΊزΤΎ لإΒ̡̊ج اά̵ͽΊل. ΐγ̵̢͗ Ό̡δ     )در̮

،   ά;άΉ̮20 mM ADPز ،    mM 200اΉ̡̹͋΍Ί͒ في ͂͠وف ςهάاΤγθ في Ί̡͂ وا̶̼ ΐΎ اά̵̡δ ͚͌άΊي ͤلى: 

40 mM ATP  ،2 mM NADH ،+2mM NAD   20و mM  Pi   ̡̊جΒإ ͒γ̹Ή̢ ΐͽ΍δ .(يά͗ͤ ͂γͨ ͌ͫ̊تάͬ)

 :ΤγΊ̡̊Ίا ΤΊͣ̊د΍Ί̊̚ لάΒ̥̊δالإ  

23- (3 points) A yeast extract contains all the enzymes required for alcohol 

production. The extract is incubated under anaerobic conditions in 1 liter of medium 

containing: 200 mM glucose, 20 mM ADP, 40 mM ATP, 2 mM NADH, 2 mM NAD+ and 20 

mM Pi (inorganic phosphates). Ethanol production can be summarized by the 

following equation: 

 

C଺HଵଶO଺2CଶHହOH + 2COଶ + 2ATP 
  

 Ύ̊ هά اΊ̵̼ الأͺصى Τγ΍ͽΊ الإάΒ̥̊δل اΊتي ΐͽ΍δ إΒ̡̮̊ه̊ في Έ͠ ه̾ه اΊ͂͟وف؟ 

What is the maximum amount of ethanol that can be produced under these 

conditions?   

 

D C B A 

200 mM 40 mM 20 mM 2 mM 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

̊ت 3( -24 ̊ άγ̵ΉΊ Τγ;άΉ͌اΒ̊ت.  )در̮ ً͜ ̊΍Βأ ΤγΊ̡̊Ίا ΤΉ̥Ύالأ ̢͓ͪ  

24- (3 points) the following examples describe the behavioral patterns of animals.  

  ا΍Ί̙̘͋ اδ͂͹Ί̘؟ γ͏̢͂ الى  ΤγΊ̡̊Ίأيُ ΐΎ اγ;άΉ͋Ί̊ت ا

Which of the following behaviors indicates the proximate causation? 

A 

Τͤ̊΍̭Ί̊دة اγ͌ ͤلى ̼ͤ̊͋δ هΒً͂ا آ̺͂ لأ   . Έ̢̊͹δ ذ;͂ اΊ̹͂وف ذ;

A male sheep fights with another male because it helps to improve its social 

position. 

B 

͂;γ̈́ هάΎ͂ن اγ̡Ί̡͋لأδͧ͂د ά͓ͫͤر اΑͽΊ̊ري    . γ͂ون δ̼ͬͣه άͼΊ̾Ί̡͌ن ار̢ͫ̊ع ̢

The canary bird sings because the high concentration of testosterone 

pushes it to do so. 

C 

ا͂ء لأΒه Αγ̚ ͚Ή̹δه̊ وΐγ̚ ذ;͂ δ ΈΉ̡͋Ύ͋͂ق أر͘ه ΍̶ ͊Α̢ ͂ة; ΐ̚ر روά͓ͫͤ ͂;ذ Ό̮̊هδ.   

A male robin attacks a red tennis ball because it confuses it with an 

encroaching male who will steal his territory. 

D 
  .ΉΊ̡ͧ̾ي γΉͤهΈ̡͹̢ Τ͛ͺ ͬ̌راً 

A cat kills a mouse to obtain nutrition. 
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̊ت 3(-25 ، Έ͓ͫΑΎ Έͽ͏̚ في ͂͠وف هάاΤγθ أوB   ΤγΊو Åم اά̶̥̙̊Ίن ̈́̚راͺ  ،ΐγ̡δ͂γ̡ͽ̚ ΐγ̡Ίσ͌ Τͤ  )در̮

άΎ̊ͺ ،Τͤ̊͌ا γ͹̊̚س   Ό̦ ̼ͣ̚24  اΊͧ̾ائي إلى ا΍̶ .͚͌άΊ͖ اΎ ،Τ͹̡̊͛̚Ύ  ͼγ̡;σΊ͢ إΤͬ̊͘ اά;άΉ̭Ίز و

͂;γ̈́ات اά;άΉ̭Ίز و ̢ͼγ̡;σΊا ͖΍̶ :̡̊ليΊ̊; ̬θ̡̊ΑΊا ̠Β̊;و .͚͌άΊفي ا  

25- (3 points) Researchers culture two bacterial strains, A and B, separately under 

identical aerobic initial conditions, with glucose and lactate added to the media. After 

24 hours, they measure glucose and lactate concentrations in the media. Results: 

 

Strain   ΤΊσ͋Ίا 

Final glucose 

concentration 

͂;γ̈́ اΑΊه̊ئي ά;άΉ̭ΉΊز ̡Ίا 

Final lactate 

concentration 

͂;γ̈́ اΑΊه̊ئي  ̡ΊاΊ  ͖΍̵

 ͼγ̡;σΊا 

Cell growth density 

 ̊ δσ̹Ίا ά΍Β Τ̥ͬ̊; 

A (aerobic)  Τγθاάه very low   ̮̼ا ͖̹ͫΑΎ High    ͢ ̢ͫ͂ Ύ Moderate   ͚ ͌ά̡Ύ 

B (aerobic)   Τγθاάه very low   ̮̼ا ͖̹ͫΑΎ Low    ͖ ̹ͫΑΎ High    ͤ̊لي 

 

̬θ̡̊ΑΊ̊ءً ͤلى اΑ̚، Τ̵γ̵͔ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ΐΎ ؟ أي  

Based on the findings, Which of the following statements is correct ? 

A 

 ΤΊσ͋Ί̢̡̹̼͋م اA ΐγ̭͋;الأ ΐΎ Τγͬ̊; Τγ΍; دά̮͛̊ق وا͌͢ ̶تى في وΒ ͤلى ͂΍̡̹Ίا .  

Strain A uses fermentation extensively even in the presence of adequate 

oxygen. 

B 
 ΤΊσ͋Ίا Έ ّ͗ ُ̢ͫB ا̡̹̼͌ام  ͖΍̶ ̡;σΊاͼγ Τͺ̊͛ΉΊ ͓̼ر΍; زά;άΉ̭Ίا ΐΎ ًς̼̚.  

Strain B prefers using lactate instead of glucose as an energy source. 

C 
 ΤΊσ͋Ίا ͢γ̡̢͛͋ ςB   نάّͽ̢ ̼ͣمΊ ͂΍̡̹Ίا͂ء ا     .΍̶͖ اͼγ̡;σΊإ̮

Strain B cannot perform fermentation since no lactate was formed. 

D 

 ΤΊσ͋Ίا ̡͢΍̡̢ أن ̴ ̮͂΍Ίا ΐΎ ،ΤγθاάهσΊ͂͟وف اΊفي اB  ΤΊσ͋Ίا ΐΎ Έ͗ͬ̊ء أ͹̙̚A .  

In anaerobic conditions, strain B would likely have better survival than strain 

A. 
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Theoretical Questions (13 points) 

  نقطة 13( الأسئلة النظرية (  
1-  )Τ ΐͽ΍δ أن άͽ̢ن اσ͗ͣΊت اΊهΊ Τ͛͏Β ΤγΉͽγ̡ͫ͂ات γ͓ͺ͂ة أو ΤΉδά͜. هΑ̊ك اΐΎ ̼δ̼ͣΊ ) وا̶̼ة در̮

 ̦͂ήδ ،Τͺ̊͛Ί͓̊در اΎ  ̊هΑΎ Έ; .Έ΍̵̡Ί̼ر̢ه̊ ͤلى اͺت وσ͗ͣΊة اάͺ ͤلى  

1- (1 point) Skeletal muscles can be active over short or long times. There are several 

energy sources, each affecting the strength and endurance of muscles. 

 Τͺ̊͛Ί͓̊در اΎ ̊هΒ̭̼ول أدΊا ̴͘άδΤΎ̡̼̹͋΍Ίا  ̼γΊά̢ ةفيά͹Ίا  :ΤγΉͽγهΊت اσ͗ͣΊفي ا  

The table below illustrates the energy sources used in power generation in skeletal 

muscles. 

1 
aerobic oxidation: muscle glycogen, plasma glucose or liver glycogen 

 σ̮ :ΤγθاάهΊالأ;̼͋ة ا σ̮ أو ̊Ύزσ̙Ίز اά;άΉ̮ ،تσ͗ͣΊا ΐγ̮άͽδ̼̙ͽΊا ΐγ̮άͽδ .  

2 
aerobic oxidation: adipose tissue triglycerides and plasma fatty acids 

̊Ύزσ̙Ίفي ا ΤγΑ̼هΊ̊ض ا΍̶والأ ΤγΑ̼هΊا Τ̭͋Βفي الأ Τγ̦σ̥Ίن اά̼هΊا :ΤγθاάهΊالأ;̼͋ة ا .  

3 ATP + creatine phosphate                                                                               ATP + ΐγ̢̊δ͂ͽΊ͌ͫ̊ت اάͬ  

4 anaerobic glycolysis: muscle glycogen                   ائيάهσΊ͂ي اͽ͋Ίا ΈΉ̵̡Ίا σ̭Ίͣ͗لي : اΊا ΐγ̮άͽδ  

  .)4-1( اΊ̭̼ول ا͸̊͋̚Ίفي γΊά̢̼ اΎ ،Τͺ̊͛Ί͢   )، واΊتي Ύ ̴͘ά̢͋̊هΎ Έ; Τ΍͓̼ر Τ͹̊͛̚΍̚ ΌͺA-D اγΑ̵Α΍Ί̊ت (

Match the corresponding curves (A-D), showing the contribution of each energy source 

to power generation, with a corresponding energy source (1-4) In the previous table. 

 

 

 

 

 

 

 

 

 

 

  اγΑ̵Α΍Ί̊ت 

Curves 
A B C D 

 Τͺ̊͛Ί͓̼ر اΎ 

energy source 
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̊ت3(  -2 γΎ ΤΉ̼اΤγΒ إلى   )ر̚͢و در̮ ، σ͜ ΐΎ Τͤά΍̭Ύ ̶͞ςب ا΍Ί̼ارس  ا̶̼ ا΍Ί͓̙̊ت اσ̺Τγθ̊΍Ίل ر̶

̶̊ول . M إلى A ̚ه ̡̹̼̊͌̚ام اάΎ͂Ίز ά͐ ΐΎه̼تاΐΎ ̼δ̼ͣΊ أάΒاع اάγ̵ΊاΒ̊ت، Ήγ̢̭͋ Ό̢ه̊ γ̢̡͂Ί̘̊̚ اΊ̾ي 

اσ͛Ίب γΑ̢͓ͪ ه̾ه الأάΒاع ΐ΍͘ اά΍̭΍Ίͤ̊ت اΤγͫγΑ̡͓Ί اΊتي β΍̡Α̢ إγΊه̊، ΍̡ͤς̊̊̚د ͤلى اΊ͓ͫ̊ت  

  وάΎ̊ͺا ̡̼̚وθ͓̺̊ ΐδ͓ه̊ في σ̦ث ̮̼اول ΤͫΉ̡̹Ύ: .اά΍ΊرΤγ̮άΊάͬ (اΤγΉͽ͏Ί) اΊتي σΎ ̠΍̶̢̡͟ه̊ 

2- (3.25 points) On a trip to one of the water outlets, a group of school children spotted 

many species of animals, noted in the order in which they were encountered, with the 

letters A-M. They tried to categorize them into the taxonomic groups to which they 

belonged, considering the morphological characters observed. They recorded their 

characteristics in three different tables: 

͂;γ̘ اΊ̾ي δͧطي أΎ̮̊͋ه̊ (اΊ̭̼ول  ̡ΉΊ ̊͹ًͬاع وάΒالأ ͢γ΍̡̭̚ ًς1̼̚أوا أو(  

They first grouped the species according to their body-covering structures (Table 1) 

Table 1  ̭̼ولΊا 

Species 

 اάΑΊع 

Body covered totally or partially with.. 

γθً̈́̊ ̚ـ ͂;γ̘ هά: اΎ Ό̭͋Ίͧطى ;γΉً̊ او ̮ ̡  

D One-piece Limestone shell        Τ̼͔ͬ Τγ͋Ή;  وا̶̼ة Τͣ͛ͺ ΐΎ  

C,E,K Mucus        ̹̊طΎ 

A,H,L Exoskeleton    β  هΈͽγ ̺̊ر̮

F,I,J,K,M Scales      رά͏ͺ 

B,G Fur     ͬ͂و 

F Bone and dermal plates     Τδ̼Ή̮ ̴θ͔̊ͫͤ̊͟م و 

  

  Ό̦ ̭̼ولΊالأ̺͂ى (ا Τ;͂ ̡͏΍Ίا ͒θ͓̹̊Ί2̶̼دوا ا(  

then identified other common characteristics (Table 2) 

Table 2   ̭̼ولΊا 

Species 

 اάΑΊع 

Other common characteristics observed. 

 ̠ ̶͟άΊ تيΊالأ̺͂ى ا Τ;͂ ̡͏΍Ίا ͒θ͓̹̊Ίا 

A,C,H,L Segmented body        ̭̈́أ΍Ίا Ό̭͋Ίا 

A,H,L Jointed appendages       ΤγΉ͓ͫΎ ̼θزوا 

K,M Without limbs    د اά̮ا͂ف لأ̼ͤم و ͜  

E,J,F The limbs are present     د اά̮ا͂ف لأو ͜  
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 ًγ΍΍Ίا ͒θ͓̹̊Ίً͂ا ا γ̺̭̼ول وأΊع (اάΒ ΈͽΊ 3̈́ة(  

and characteristics particular to each (Table 3) 

Table 3   ̭̼ولΊا 

Species 

 اάΑΊع 

characteristics particular to each  

 اθ͓̹̊Ί͒ اγ΍΍Ί̈́ة άΒ ΈͽΊع

A cephalothorax without antennae, with appendages (of which four pairs of legs); 

abdomen without appendages.   

Έ، أΎ̊ اΐ̙͛Ί ͬهά ̺̊ل ΐΎ   ،͔̼ر ̺̊لٍ ͺ ΐΎ͂ون اς̡͌͏ͣ̊ر-رأس وΈ΍̵δ زواΑΎ ̼θه̊ أر̚͢ ΐΎ الأر̮

̼θ̈́واΊا.       

B continuously growing incisors.      ا͂ر ΍̡͌̊̚ ά΍Α̢ ͢͜اάͺ.      

C ringed segments, sparse chaete / bristles on each segment. 

.Τ̥ͬ̊ͽΊا ΤΉγΉͺ ̦̊͂ة أوΑ̡Ύ ͂اتγͣ͐ ͤلى Τ͹Ή̶ Έ; يά̵̡̢ ،̭̈́أةΎ ̊ت͹Ή̶      

G wide, notched grinding molars          .Τ̵ͬ̊Ίا ΤΑΑ͋Ύو Τ͗δ͂ͤ ΤΑ̶̊͜ ا͂س     أ͘

H First segment with two pairs of antennae, abdomen with jointed appendages. 

.ΤγΉ͓ͫΎ ̼θͤلى زوا ΐ̙͛Ίي اά̵̡δ ̊΍Αγ̚ ،̡͌͏ͣ̊رς͂ون اͺ ΐΎ ΐγ̮زو Έ΍̵̢ الأولى Τͣ͛͹Ίا  

I scales on lower limbs only.       ͚͹ͬ ΤγΉͫ͋Ίا͂ف ا ا͂͐ͪ ͤلى الأ͜ ̶.  

L head with a pair of antennae; thorax with three pairs of jointed appendages; 

abdomen 

  ،ΤγΉ͓ͫ΍Ίا ̼θ̈́واΊا ΐΎ أزواج Τ̦σ̥̚ ̈́ودΎ ̡͌͏ͣ̊ر، و͔̼رς͂ون اͺ ΐΎ ًزوً̮̊ وا̶̼ا Έ΍̵δ رأس

 .ΐ͛̚و  

  

Τ̦σ̥Ί̭̼اول اΊاردة في اάΊا ͒θ͓̹̊Ί̊دًا إلى اΑ̡͌ا  Τ͹̊͋̚Ίا  Έ; ̊هγΊإ β΍̡Αδ تيΊا ΤγΒاάγ̵Ίا Τͤά΍̭΍Ί̶̼د ا ،

) ΤΎσͤ ͘͢ά̚ عάΒX̊هΒ̭̼ول أدΊفي ا ̘͌̊Α΍Ίا ͂̚͢΍Ίفي ا  (:  

Based on the characteristics in the three tables, identify which animal group each 

species belongs to by marking an X in the appropriate box in the table below: 
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M L K J I H G F E D C B A 
GROUP OF ANIMALS 

 Τͤά΍̭Ύ اάγ̵ΊاΒ̊ت

 

 

             
Molluscs Gastropods 

δά̊ت ̺͂Ί̼م  :ا͹Ί̊ت اγΑ͛̚  
1 

             
Annelide Oligochete 

 اδ̼Ί̼ان اΤΉγΉͺ Τγ͹Ή̵Ί اά͐ςاك 
2 

             
Arthropod Arachnid  

̘  :اγΉ͓ͫ΍Ί̊ت ;̊ΑͣΊا Τͤά΍̭Ύ  
3 

             
Arthropod Insects  

Τͤά΍̭Ύ اΊ̵͏͂ات :اγΉ͓ͫ΍Ί̊ت     
4 

             
Arthropod Crustaceae 

Τͤά΍̭Ύ اδ͂͏͹Ί̊ت :اγΉ͓ͫ΍Ί̊ت  
5 

             
Bony Pisces  

  Τγ΍ͣ͟Ί̊ك ا΍͌الأ 
6 

             
Amphibians 

 اγθ̊Ύ̙͂Ί̊ت 
7 

             
Reptiles Lizards 

Τͤά΍̭Ύ اΊ̵͋̊لي  :اΊ̈́وا̶ͪ  
8 

             
Reptiles Snakes 

Τͤά΍̭Ύ اΐγ̥̊ͣ̚Ί  :اΊ̈́وا̶ͪ  
9 

             
Reptiles Turtles 

Τͤά΍̭Ύ اσ͋Ί̶ͪ :اΊ̈́وا̶ͪ    
10 

             
Birds 

 اάγ͛Ίر 
11 

             
Rodent Mammals  

Τͤά΍̭Ύ اά͹Ίارض : اγδ̼̥Ί̊ت   
12 

             
Herbivorous Mammals 

;σت الأͤ͏̊ب آاγδ̼̥Ί̊ت   
13 
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3- )Τ د و  ،͘͢ في ا̡̙ͤ̊رك اΊ̙ͣ̊رات اΤγΊ̡̊Ί اΈͽ͏Ί̊̚ Τ͹Ή̡ͣ΍Ί ا΍Ίͣطى) وا̶̼ة در̮ В̼ ̶  Τ̵γ̵͔ ̠Β̊; إذا ̊Ύ

)T (أو  Τη̺̊͜ )F .(  

3- (1 point) Consider the following statements regarding the given figure and indicate 

whether each statement is TRUE (T) or FALSE (F). 

 

 

 

 

 

 

 

 

No. statements 
Answer 

 Τ̮̊̚الإ 

1 

‘L’ is the collenchymatous hypodermis that provides mechanical 

strength and flexibility to the young dicot stems.  

اγ͋ΑΊ̬ اβ΍γ͏ΑΊάͽΊ ̵̢̠ اΊ̙͏͂ة اΊ̾ي Α΍δ̴ اά͹Ίة اΈ̥΍δ (L)   ΤγͽγΒ̊ͽγ΍Ί اΊ̵͂ف 

Τ͹ΉͫΊا Τγθ̊Α̦ ̢̙̊̊تΑΊفي ا Τγ̡ͫΊ̊ن ا͹γ͋ΉΊ ΤΒ͂و΍Ίوا.  

 

2 

‘M’ is the innermost layer of cortex which usually possesses casparian 

strips. 

ُ̢ͣ͂ف ͤ̊دةً ά̮ά̚د Έ̥΍δ (M) اΊ̵͂ف    δ͚͂͐ ;̙̊͌͂ اΤَ͹̙͛Ί الأΐΎ ͸΍ͤ ا͹Ί͏͂ة واΊتي 

  .γͬه̊

 

3 
'N’ is the parenchymatous pericycle that synthesizes food. 

  .اβ΍γ͏Β̙͂Ί اΊ̾ي ά͹δم γΑ̡͓̚͢ اΊͧ̾اء γ͋ΒΈͽγ͋δ̙͂Ί̬ ا  Έ̥΍δ(N) اΊ̵͂ف 
 

4 

‘O’ is xylem This includes both protoxylem and metaxylem. 

واΐΎ ГΈ;   ̘͏̹Ί اΊ̹͏̘ الأوليΈ΍͏δ ، واΊ̾ي   γ͋Β̬ اΈ̥΍δ (O) ̘͏̹Ί اΊ̵͂ف

  . اάΒ̥̊Ίي
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4-  )Τ γ͹Ί̊س Ύ̼ͣل ̺͂وج  (aphid stylet) اΐ΍Ί̶͏͂ة Ό̢ ا̡̹̼͌ام ά̺͂͜ ΤγΑ͹̢م   )ر̚͢و وا̶̼ة  در̮

ΤͫΉ̡̹Ύ ̙̊ت ̵̢̠ ͂͠وف إ̊͘ءةΒ ΐΎ ̵̊ءΉΊ͓ͤ̊رة ا.  

  ) Έ̙ͺ و̼ͣ̚ Έ͹Β اΑΊ̙̊ت ΐΎ اά͗Ίء إلى اσ͟Ίم.Ύ Έγ̢̭͋ Ό̢µL/min̼ͣل ̺͂وج اΊ͓ͣ̊رة (

4- (1.25 points) The aphid stylet technique was used to measure the rate of phloem sap 

exudation in a plant under different light conditions. 

The rate of sap exudation (µL/min) was recorded before and after transferring the plant 

from light to darkness. 

 σ͠م ά͘ء  

Time (min)  Ίا ΐΎ̈́ (Τ͹γͺد)  0 10 20 30 40 50 60 

Rate (µL/min) Ί͂وͽγΎ)̼ͣل΍Ίد) /̡͂ا  10 10 9 7 5 4 3 

د  ،اΑ̡͌̊دًا إلى اΒ̊γ̙Ί̊ت В̼ ̶ ̠Β̊; إذا ̊Ύ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ) Τ̵γ̵͔T (أو  Τη̺̊͜ )F .(  

based on the data, Indicate whether each statement is TRUE (T) or FALSE (F). 

No.     ̙ͣ̊راتΊا /  Statements 
Answer 

 Τ̮̊̚الإ 

1 

  γ͏δ͂ اΒς̹ͫ̊ض في Ύ̼ͣل ̺͂وج اΊ͓ͣ̊رة إلى أن Έ͹Β اΉΊ̵̊ء Ύ ̼΍̡ͣδ̙̊͐͂ة ͤلى اά͗Ίء. 

The decrease in sap exudation rate indicates that phloem transport 

depends directly on light. 

 

2 

͚͗ͧ Ί̡ͫ͂ة ̼ͣ̚ إ͹δ̊ف اΑ̙Ί̊ء  اΊ  في ̢̼رجاΒς̹ͫ̊ض اΊ̡̼رδ β̭δ̼ل ͤلى ا΍̡͌͂ار وά̮د 

  اά͗Ίئي. 

The gradual decrease indicates that a pressure gradient persists for some 

time after photosynthesis stops. 

 

3 

 Τ͹γͺ̼Ίا ̼Αͤ30Τ̙͋Α̚ Έ͹ΑΊ̼ͣل اΎ ͖̹ͫΒ̊رب ، ا͹̢ 30%  .Τγθ̡̼̚اςا Τ΍γ͹Ί̊̚ ΤΒ̊ر͹Ύ  

At minute 30, the transport rate has decreased by approximately 30% 

compared to the initial value. 

 

4 

  άͣγ͌ ،10 µL/minد ا΍Ί̼ͣل άͬرًا إلى δ̢͂ͣ60͖ اΑΊ̙̊ت ά͗ΉΊء Α̼ͤ اΤ͹γͺ̼Ί   أγ̼ͤإذا 

If the plant is re-exposed to light at minute 60, the rate will immediately 

return to 10 µL/min. 

 

5 

ά̢ ͤلى ̼΍̡ͣδ ̵̊ءΉΊا Έ͹Β أن Ό̢̼ͤ ̊تΒ̊γ̙Ίئي. ااά͗Ί̊ء اΑ̙Ίا ΐͤ Τ̢̭̊ΑΊ̊ت اδ͂ͽ͋Ίا ͂ͬ  

The data support the conclusion that phloem transport depends on the 

availability of sugars produced by photosynthesis. 
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5-  )0.5 Τ ΤγΒ̦̊ ΈͽΊ   Τ;ά͐ Έ; ̼Αͤ ةά̶100 ̼γ̢άγΉ;άγΒالي   DNA ا΍Ή̚ Όδ̈́Β͂ة γ͗δͪفي اδσ̹Ί̊ اΤδ͂͏̙Ί،  ) در̮

3. ا̡ͬ͂ض أن ;ΐΎ Τ̹͋Β Έ اάΑγ̭Ίم اΊ̙͏͂ي ά̵̡̢ي ͤلى  ̢͗̊ͤͪ × 10ଽ ̼γ̢άγΉ;άγΒم  ةάΑγ̭Ί̹͋تي اΒ وأن

  ͹̡̊͛̚Ύ̡̊ن

5- (0.5 point) in human cells, DNA polymerase synthesizes DNA at about 100 nucleotides 

per second each replication fork. Assume that each copy of human genome contains 

3 × 10ଽ  nucleotide and that both copies of the genome are identical. 

Ί ̊δσ̹Ίتي ̵̢̡̮̊ه̊ ه̾ه اΊا ̡ͪͤ̊͗Ίل اά͔̼ͣد أΊ الأدنى ̵̼Ίا άه ̊Ύ̡ͪͤ̊͗ DNA  Έ; ̹̊̊ص ̚هΊ12ا  Τͤ̊͌

  إͼ̡̮̊̚ ;̼ͣد γ̵̴͔)؟ ;̡̘(أ

What is the minimum number of origins of replication  that such cells need to replicate 

their DNA every 12 hours (give your answer as integer (whole number)? 

  دΒ̊ه:أ ͼ̡̮̊̚Έγ̡͛͋ في ا΍Ίإ͘͢ 

Put your answer in the rectangle below: 

  

  

  

  

  

  

  

  

  

  

  

  

  

   

 
Ί الأدنى ̵̼Ίا =̡ͪͤ̊͗Ίل اά͔̼ͣد أ The minimum number of origins =  
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

6- )Τ ͺ̊م أ̶̼ اσ͛Ίب ̼̚راΤ͌ اͽ̡Ί̦̊͂ اΑ̭Ίسي في Τ̦σ̦ أάΒاع ΐΎ ΤͫΉ̡̹Ύ اΑΊ̢̙̊̊ت الأرΤγ͘   )وا̶̼ة در̮

ا͂;γ̘ اΤ̢̙͛͂΍Ί ̼̚ورات γ̶̢̊ه̊ ;΍̊ في اIIIΈͽ͏Ίو  IIو  Iا΍Ί͏̊ر إγΊه̊ في اάΎ͂Ί̊̚ Έͽ͏Ίز  ̡Ίا ͖ͣ̚ Ό͌ر Ό̦ ، .  

6- (1 point) A student investigated sexual reproduction in three different land plants 

labeled I, II, and III in the figure and illustrated several structures involved in their life 

cycles. 

 

 

 

 

 

د В̼ ̶ ̠Β̊; إذا ̊Ύ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ) Τ̵γ̵͔T (أو  Τη̺̊͜ )F .(  

Indicate whether each statement is TRUE (T) or FALSE (F). 

 

No.     ̙ͣ̊راتΊا  / Statements 
Answer 

 Τ̮̊̚الإ 

1 

 ̘γ;͂ ̡Ίأ̶̊دي   3ا ً̢̙̊̊Β Έ̥΍δΤγΎά͌άΎ͂وͽΊا Τͤά΍̭΍Ίا )n (̊درͺ άوه   ΤγΉ΍ͣ̚ ̊مγ͹Ίͤلى ا

Ί̊ءاΑ̙ .ئيά͗Ίا  

Structure 3 represents a haploid (n) plant capable of carrying out 

photosynthesis 

 

2 
͂;γ̙̊ن  ̡Ίاغ   4و 1اά̡̊̚ج الأΒإ ΐͤ ΤΊوή͋Ύ ̘γ;͂ا  .σ̥΍δن ̢

Structures 1 and 4 represent spore-producing structures. 
 

3 

 ̘γ;͂ا ̡Ίا̈́ءً   8و 7 و 6ا ً̊ͅ ά̵̡Ύرة άّͽ̢ن أ̮  . IIIاͽ̡Ί̦̊͂ في اΑΊ̙̊ت  أͤ͗̊ءΈ̥΍̢  ΐΎ أورا

Structures 6, 7, and 8 represent modified leaves forming parts of the 

reproductive organs in plant III. 

 

4 

ا  ً̼ γ͹̢ͣ ̥͂;الأ ΐΎ Τ̦σ̥Ί̢̙̊̊ت اΑΊا ̘γ̢̢̘͂γ;͂ ̡Ίفي ا άا ه ً̼ γ͹̢ͣ Έͺإلى الأ   III → II → I  

The evolutionary order of the three plants, from most structurally 

complex to the least complex, is:   III → II → I 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

7- )Τ ّ͘ ) وا̶̼ة در̮ άδثσ̦ لىͽΊ ΤγΊά͜ ̊͢͜͹Ύ Τ̦σ̦ Έͽ͏Ίا ̴  Τ΍ͺ͂Ύ ،ΤͫΉ̡̹Ύ ̊تγδ̼̦1,2,3  ه̾ه  ،و ͪΉ̡̢̹

  ΤδάΉͽΊ͏͂ة ا͹Ίا ΐΎ ГΈͽΊ ͋بيΑΊا Ό̵̭Ίͤلى ا ̼΍̡ͤل. اά̙Ίا ̈́γ;͂ اάγ̵ΊاΒ̊ت في ͺ̼ر̢ه̊ ͤلى اΊ̵ͫ̊ظ ͤلى ا΍Ί̊ء و̢

د  В̼ ̶ Ό̦ ،̊لͽ͐ي في الأάΉͽΊ̹̊ع اΑΊ̠واΒ̊; إذا ̊Ύ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ) Τ̵γ̵͔T (أو  Τη̺̊͜  )F .(  

7- (1 point) The figure shows three longitudinal sections of kidneys from three different 

mammals, labeled 1, 2, and 3. These animals differ in their ability to conserve water and 

produce concentrated urine. Based on the relative size of the renal cortex and renal 

medulla in the figure, Indicate whether each statement is TRUE (T) or FALSE (F). 

 

 

 

 

 

No.     ̙ͣ̊راتΊا   Statements 
Answer 

 Τ̮̊̚الإ 

1 

 Ό ͂;γ̈́ اά̙Ίل.  2اΤγΉͽΊ رͅ ̴ إلى άγ̶ان ̵͔͂اوي δ̼̼͐ ا͹Ί̼رة ͤلى ̢  ά̢ͣد ͤلى الأر̮

 Kidney 2 most likely belongs to a desert animal with a high ability to 

concentrate urine. 

 

2 

 Ό ̴ إلى άγ̶ان γͣδ͎ في Τγθ̊Ύ Τηγ̚ أو رΤ̙͜ و  3اΤγΉͽΊ رͅ δ̼Ί    ΤΉγΉͺ Τ̶̮̊هά̢ͣد ͤلى الأر̮

 ΉΊ̵ͫ̊ظ ͤلى ا΍Ί̊ء.

Kidney 3 most likely belongs to an animal living in an aquatic or moist 

environment, with little need to conserve water. 

 

3 

 Ό ͂;γ̈́ اά̙Ίل ͹Ύ̊رγΉͽΊ̊̚ ΤًΒ 1اΤγΉͽΊ رͅ  . 3و  ΤΊ̶̊ Έ̥΍̢ΐγ̡ 2 وΤγ͛͌ في ا͹Ί̼رة ͤلى ̢

Kidney 1 represents an intermediate condition in urine-concentrating ability 

compared with kidneys 2 and 3. 

 

4 

 ّ;͂ Ύ لά̚ ̡̊جΒان ͤلى إάγ̵Ί̼رة اͺ زادت ΤδάΉͽΊ͏͂ة ا͹Ίي إلى اάΉͽΊ̹̊ع اΑΊا Τ̙͋Β زادت ̊΍Ή; .̈́ 

The greater the ratio of renal medulla to the renal cortex, is the greater the 

animal’s ability to produce concentrated urine. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

  

8- )Τ γΎ̢͂ Ό̢̈́ه̊  أ̮͂ى ͸δ͂ͬ ̵̚ثي دراΤ̡ͣ̊̚΍Ί Τً͌ اγ̡ͧΊ͂ اΑΊ͋بي في δά̡͋Ύ̊ت ΍̺͊ هΒάΎ͂̊ت )وا̶̼ة در̮

) في اΊ̼م σ̺ل الإ̺͓̊ب، واΈ΍̵Ί، واςάΊدة، والإر̊͘ع. و̼ͣ̚ ͤ͂ض اΌ͌͂Ί اγ̙Ί̊ني ͤلى أͤ͗̊ء Ί̊̚A–E̵͂وف (

γ̢͋ͫ ̘Ή͂ اγΑ̵Α΍Ί̊ت ا΍̡ͤ̊دًا ͤلى Ήͽ͐ه̊ وͺσ̡ͤه̊ ά̵΍Ί̊̚ر اΎ̈́Ίني ΐΎ ،͚͹ͬ دون اΤ̵̮̊Ί إلى  ُ͜  ،͸δ͂ͫΊا

 δ̵̢̼̼ أ΍͌̊ء اΊهΒάΎ͂̊ت.

8- (1 point) A research team monitored the relative blood levels of five hormones, 

labelled A–E, during fertilisation, pregnancy, birth, and lactation. After examining the 

graph, the team was asked to interpret the curves using only their shapes and timing, 

without identifying the hormones by name . 

 

 

 

 

 

 

 

  

  

  

  

  

  

Ό͌͂Ί̊دًا ͤلى ا΍̡ͤد   ، ا В̼ ̶̠Β̊; إذا ̊Ύ ΤγΊ̡̊Ί̙ͣ̊رات اΊا ) Τ̵γ̵͔T (أو  Τη̺̊͜ )F .( 

Based on the graph, indicate whether each statement is TRUE (T) or FALSE (F). 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

No.     ̙ͣ̊راتΊا   Statements 
Answer 

 Τ̮̊̚الإ 

1 

ΤΉ اͽ̙΍Ί͂ة ΐΎ اΈ΍̵Ί. رή  ً̊γ͋γθدي دوراً A  δ σًΎ̊ͤ Έ̥΍δاΑ΍Ί̵نى  ̶͂΍Ίفي ا  

 Curve A represents a factor that functions mainly during early 

pregnancy. 

 

2 

  ΐγγΑ̵Α΍Ίأن ا ΐΎ Όͨ͂Ίͤلى اB وC   ُͅ  Τ̢ͣͫ͂Ύ ̊تδά̡͋Ύ ن إلىσ͓δ  دة، ͬ̎نςάΊ͂ب ا

 الآ̺͂.  Έ̙ͺأ̶̼هδ ̊΍̙̼أ ار̢ͫ̊ͤه ά͘ά̚ح 

Although curves B and C both reach high levels near birth, one begins 

to rise clearly earlier than the other. 

 

3 

̊ ̵̼̚ث γ͓ͺ͂ ا΍Ί̼ة وΎ̵̼د  DاΑ΍Ί̵نى  ً͜   اͺάΊ̠.هά الأ;̥͂ ار̢̙̊

Curve D is the one most closely associated with a short-lived, 

precisely timed event. 

 

4 
ΤΉ الإر̊͘ع  EاΑ΍Ί̵نى  ̶͂΍̚ ςإ ً̊γ͹͛ΑΎ ر͛̚ه ΐͽ΍δ ς͚͹ͬ. 

Curve E can logically be associated only with lactation. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

9- )Τ άδ̴͘ اΈͽ͏Ί اΊ̡̊لي ̮̈́ء Έ͋Ή̢͋ ΐΎ اγ̢άγΉ;άγΑΊ̼ات لأ̶̼ άγ̺ط ̮̈́يء ا΍̵Ί͖ اάΑΊوي  ) وا̶̼ة در̮

 Έ͋Ή̢͋ الأ΍̶̊ض الأΤγΑγΎ اΈ̊̚͹΍Ί. وάδ̴͘ اΊ̭̼ول ̮̈́ءًا ΐΎ اΊ͏ͫ͂ة اάΊراΤγ̦.إΤͬ̊͘ الى ، DNA ا΍Ί̈́دوج

 ).   الأوΤ̹͋Α ΤγΊاΊ) هΒ άͫ͋ه ά͜ل DNA(ا̡ͬ͂ض أن ά͜ل ا΍̵Ί͖ اάΑΊوي (

9-(1 point)  A part of the nucleotide sequence of one strand of a double-stranded DNA 

molecule and the corresponding amino acid sequence are shown. The table shows a 

portion of the genetic code. 

(Assume that the length of the DNA is the same as that of its primary transcript). 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

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

Based on the graph, Indicate whether each statement is TRUE (T) or FALSE (F). 

No.     ̙ͣ̊راتΊا   Statements 
Answer 

 Τ̮̊̚الإ 

1 
ّ͘  δ͂͐DNA͚ ا΍̵Ί͖ اάΑΊوي  ά΍Ίا.̘Ί̊͹Ίا ͚δ͂͏Ίا άه ̴ 

The DNA strand shown is the template strand. 
 

2 

) Τ̙͋Β ̠Β̊; إذاG+C ͚δ͂͐ في (DNA  ̴͘ά΍Ί40ا% ) Τ̙͋Β ͬ̎نA+T ͚δ͂͐ في (DNA  

 βه هΊ Ό΍̡΍Ί60ا%  

If the G+C content of the DNA strand shown is 40%, then the A+T 

content of its complementary DNA strand is 60%.  

 

3 

) Τ̙͋Β ̠Β̊; إذاG+C ͚δ͂͐ في (DNA  ̴͘ά΍Ί40ا%، ) Τ̙͋Β ͬ̎نA+U  Τ̹͋ΑΊفي ا (

  ΤγΊنالأوάͽ̢ 60%. 

If the G+C content of the DNA strand shown is 40%, then the A+U 

content of the primary transcript is 60%. 

 

4 

  هΈ͋Ή̢͋ mRNA  :ά اγ̢άγΉ;άγΑΊ̼ات في

5ᇱ … . . . UUU AAG UUA AGC … … 3′ 
The nucleotide sequence of the mRNA is   

5ᇱ … . . . UUU AAG UUA AGC … … 3′ 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

10-)Τ وδ .Τͺ̭̘̊͜ ͤلى أي άγ̶ان   ΌγΉͺ اΊ̹̊ص وΉ̡͛δ ً̡̊ͺ̘ اΊ̼ͬ̊ع ΐͤ الإفي άΉ͌ك اάγ̵ΊاΒ̊ت   )وا̶̼ة در̮

ΐΎ اάγ͛Ίر ̢̡ͧ̾ى ͹͚ͬ ͤلى   ً̊ اΊ̼ͬ̊ع ΐͤ الأراضي ͹͚ͬ إذا ;άͬ ̠Β̊اθ̼ اΊ̼ͬ̊ع ά̢ͫق اΈγ̢̹ .ͪγΊ̊ͽ̡Ί أάΒاͤ

  ΐΎ ΤγΎάγΊ̢̮̊̊ه اγ̶̡ا Τγ̙Ή̡Ί ͂θ̊͛ΉΊ ͛ͣ̊مΊا ΐͤ ̵̤̙ΉΊ زمσΊا ̠ͺάΊ̊ه اΒ̭̼ول أدΊا ̴͘άδ .الأزه̊ر ͸γ ر̶

ΈͽΊ ͸γ زه͂ة ̶͂Ίا ΐΎ ΤΑγͣΎ ̊تγ΍; ͤلى Έ̵͓δ ̊Ύ̼Αͤ Τͺ̊͛Ίا.    

10-(1 point)  Defending a territory requires time and energy. Any animal should only 

defend territories if the benefits of defence outweigh the costs. Consider a bird species 

that feeds only on the nectar of flowers. The table below shows the foraging time 

required for the bird to meet its daily energy requirements when it obtains given 

amounts of nectar per flower.  

 (Τͤ̊͋Ίا ) Τͺ̊͛Ίل ͤلى اά̵͓ΉΊ ̠ͺάΊا 

Time to get energy Hours) 

̡Ί ͂وͽγΎ) زه͂ة ΈͽΊ ͸γ ̶͂Ίا ͂ (  

Nectar per flower (microliters) 

8 1 

4 2 

2.7 3 

Τ̢̙͛͂ ̊̚لأΤ͛͏Β اάγ͛ΉΊ ΤͫΉ̡̹΍Ίر هδ ̊΍; βلي:  γΊ̊ͽ̢͖δͪ الأ ΍Ίͧ̾ائي اΊا  

The metabolic costs associated with various activities of the bird are as follows: 

Foraging for nectar γ ̶͂Ίا ΐͤ ̵̤̙Ίا͸  =500 calories/h 

 Sitting on a perch Ίثاάͽ΍  ͎ͣΊفي ا  =200 calories/h  

Territory defence ا ΐͤ ̼ͬ̊عΊلإاΌγΉͺ  =1500 calories/h 

 ΐͤ ͂θ̊͜ ͬ͢إذا دا ]ΌγΉͺ  زه͂ة ΈͽΊ ͸γ ̶͂Ίا Τγ΍; ΐΎ ̼δ̈́δ وه̾ا ΐδ̺͂الآ ͸γ ̶͂Ίا ѿΉ̡͋هΎ ̡̼̙ͣ͋δ هΒ̎ͬ ، ̊Ύ

ΐΎ2    إلى ̡͂Ί͂وͽγΎ3 ̡͂Ί͂وͽγΎ ً̡̊ͺ͛ͣ̊م ووΊا ΐͤ ̵̤̙Ίفي ا Έͺأ ً̡̊ͺو ͂θ̊͛Ίضي ا͹δ ̡̊ليΊ̊̚و . Ίل في اά͜ثأάͽ΍ 

 .͎ͣΊفي ا 

If a bird defends a territory, it excludes other nectar consumers, and this increases the 

amount of nectar per flower from 2 microlitres to 3 microlitres. The bird thus spends 

less time foraging and more time sitting on a perch. 

άͽδ ς ̾يΊͫ͂د اΊ̊̚ ΤΒ̊ر͹Ύ ، ͛ͣ̊مΊا ΐͤ ̵̤̙Ίا ̠ͺو ΈγΉ͹̢ ͢Ύ ، ͂θ̊͛Ίͬ͂ه̊ ه̾ا اάδ تيΊا Τͺ̊͛Ίن  ا̶̘͋ ا

:ً̊γ΍γΉͺإ 

Calculate the energy saved by this bird, with reduced foraging time, as compared to an 

individual, which is not territorial : 

 

  

 

………………………… C𝑎𝑙𝑜𝑟𝑖𝑒𝑠 

Answer 

ͼ̡̮̊̚إ  
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 ي الوطن لعلوم والرياضياتا أولمبياد 

  

11- )Τ ا͂داΊ̡̊لي ͸̢̼ͬ اΤͺ̊͛Ί داΈ̺ ͖ͣ̚ أ اΌ͌͂Ί اγ̡̹͛Ίطيάδ̴͘   )وا̶̼ة در̮ اΑΊ̊͟م اγ̙Ίئي Ίلأراضي  ͬ

.Τγ̙͏ͣΊئي أ  اγ̙Ί̊͟م اΑΊد في اά̮ά΍Ίا ̘͏ͣΊم اά͹δ̊هΒ̡͓̊ص دΎ̊̚ 120000    ͊΍͏Ίء اά͘ ΐΎ لά̮

Τͺ̊͜ ΐΎ أ̶̼ اδά̡͋΍Ί̊ت اΊͧ̾اΈ͹̡Α̢ ς Τγθ إلى  ά̮90%ل ΐΎ ا͹Ί .Τͺ̊͛Ί̼ ̦̙̠ أن   12000وΊά̵δه̊ إلى 

̊ أن اΤͺ̊͛Ί اά̡͋Ύ ΐΎ ΤΊά͹Α΍Ίى ͨ̾ائي إلى آ̺͂ ΍͌̊͹̢ Ό̡δه̊ Ί̡̊͋̊̚وي   ً͗ δ̡ͫ͂ض أΑΊ .̡̊ليΊͧ̾ائي اΊى اά̡͋΍Ίا

  ΐγ̚ اΑθ̊ͽΊ̊ت اΤγ̵Ί اΤͫΉ̡̹΍Ί ͤلى ه̾ا اά̡͋΍Ίى اΊͧ̾ائي.

11-(1 point)  The following diagram depicts the energy flow within some members of a 

grassland ecosystem. The grass in the below ecosystem- transduces 120,000 J of 

sunlight and fixes it into 12,000 J of energy. It is established that 90% of the energy of 

one trophic level is not passed to the next trophic level. Further assume that the energy 

transferred from one trophic level to the next is equally shared among the different 

organisms at that trophic level. 

 

 

 

 

 

 

 

 

 Questions - ΤΉη͌ςا 
Answers 

  تالإ̮̊̊̚

I 

 σ͋Ί̼ͤد ا ̊ΎΈ͌ ه؟σͤأ Τ̵͘ά΍Ίا Τγθͧ̾اΊا Τͽ̙͏Ίدة في اά̮ά΍Ίا Τγθͧ̾اΊا     

How many food chains are present on the food web depicted 

above? 

 

II 

   ΐθ̊ͽΊن اάͽδ ̼ͺ تيΊا Τͺ̊͛Ίا Τγ΍; ̴͘ه، وσͤرة أά;̾ ΍Ί̊ت اΎάΉͣ΍Ί̊ءً ͤلى اΑ̚

) β̵ΊاF ΐΎ ̊̊ه͹Ή̢ ̼ͺ (ΊاΑθ̊ͽ̊ت Ίاγ̵Τ  ά̡͋΍Ίا ΐΎ̊تδ γθͧ̾اΊاΤ  ͹̊͋̚ΊاΤ     

Based on the above information, indicates the amount of energy 

that an organism (F) may have received from organisms from 

the previous trophic levels. 
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 ي الوطن لعلوم والرياضياتا أولمبياد 

 

 

 

 

 

 

 

 

 

  Τ͟γΉͨ  Τ͟γΉͨ  ة ̶̊د   ة ̶̊د 

 ̤ ̙Ίات اά̢͔͂دد أ  
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