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Ό͌ا ̘Ί̊͛Ίا:) :______________________Student Name( 

 

 : Τ̮̊̚ςفي ورق ا Έγ̡͓ͫΊ̊̚ Έ̵Ίا Τ̡̊̚; ͂͘ورة ͢Ύ ΤγΊ̡̊Ίا ΤΉη͌أ̮̘ ͤلى الأ 

1       :ΤΊͣ̊د΍ΉΊ Τγ͹γ͹̵Ίل اάΉ̵Ίا ͢γ΍̮ ̼̮أو . 

(𝑥ଶ − 4𝑥 + 3)ଷ + (6𝑥 − 𝑥ଶ − 8)ଷ + (5 − 2𝑥)ଷ = 0 
 

1. Find all real solutions to the equation: 

(𝑥ଶ − 4𝑥 + 3)ଷ + (6𝑥 − 𝑥ଶ − 8)ଷ + (5 − 2𝑥)ଷ = 0 

 

2  ΐͽγΊ .𝑎  و𝑏   :Τγͣγ̡͂̚Ίا ΤΊͣ̊د΍ΉΊ ̮̾ران 

𝑥ଶ − 𝑚𝑥 + 2 = 0 

  ΐͽ̡Ίو𝑎, 𝑏, 𝑐   :Τγ̙γͣͽ̡Ίا ΤΊͣ̊د΍ΉΊ ̮̾ورا 

𝑥ଷ − 𝑛𝑥ଶ + 𝑘𝑥 − 8 = 0 

 إذا ΍Ή̠ͤ أن 

𝑎ଶ + 𝑏ଶ + 𝑐ଶ = 21 

,𝑚أو̮̼ γ΍̮͢ اΌγ͹Ί اά̥ΉΊ ΤΑͽ΍΍Ίا̠̚   𝑛, 𝑘. 

 

2. Let 𝑎, 𝑏 be the roots of the quadratic equation:  

𝑥ଶ − 𝑚𝑥 + 2 = 0 

And 𝑎, 𝑏, 𝑐 be the roots of the cubic equation:  

𝑥ଷ − 𝑛𝑥ଶ + 𝑘𝑥 − 8 = 0 

Given that:  

𝑎ଶ + 𝑏ଶ + 𝑐ଶ = 21 

Find all possible values for 𝑚, 𝑛, 𝑘. 

 

 

3 ͢δزά̢ ΐͽ΍δ Τ͹δ͂͜ Όͽ̚  .18   ͤلى Τ͹̡̊͛̚Ύ 6;͂ة  ΌهΑΎ اي Έ̵͓δ ςو Έͺςͤلى ;͂ة ͤلى ا ͸δ͂ͬ Έ; Έ̵͓δ ̤γ̵̚ ͬ͂ق

 ;͂ة او ا;̥͂؟ 13ͤلى 

3. In how many ways can 18 identical balls be distributed among 6 teams such that each team 

receives at least one ball, and none of them receives 13 balls or more? 

 

 ͢ ̡̙δ 
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4.  ΐΎ ̼ͣدΊا ΰ΍͋δ7   ̼ͤادςا ΐΎ نάͽΎ ̊تΒ̺̊1  اول  9الى ̠Β̊; ه ̙͐ه ̢͓̼̊ͤي اذاΒ͂ار اͽ̢ ̢͓̼̊ͤي.   5دون ̘γ̢̢͂ ه فيΑΎ ̊تΒ̺̊

γͨ͂ ̙͐ه ̢͓̼̊ͤي. ;Ό ̼ͤد اς̼ͤاد اΊ͏̙ه  ΍Αγ̚ Τδ̢̼͓ͤ̊1345276̊ اΊ̼ͣد  ̙͐ه  3456729و  1456897و  σ̥Ύ1234567 اς̼ͤاد 

 ΐΎ Τδ̡̼͓ͤ̊Ί̊ت؟   7اΒ̺̊ 

 

4. We call a 7-digit integer from composed of the digits 1 to 9 without repetition Semi-Increasing if 

the first 5 digit of the number are in increasing order. For example, the numbers 1234567 and 

1456897 and 3456729 are Semi-Increasing while 1345276 is NOT Semi-Increasing. Find the 

number of 7-digit Semi-Increasing numbers. 
 

اΤͬ͂ ̢͓͂ف Τηͬ وا̶̼ة ΐΎ {1,9,25,49,105}في دوΈΎ̡̊ͣδ ،̊Ύ ΤΊ اͽ͋Ί̊ن ̌̚وراق ΐΎ Τδ̼͹Β اηͫΊ̊ت    .5 . هΑ̊ك ͔

 Ί .1  :̤γ̵̼̚ى ̙̼ͤاΉΊه ̼ͤد ΐΎ الأوراق Τηͬ ΐΎ اΊـ  {9,25,49,105}

 σ΍ͤت Τηͬ ΐΎ اάΊا̶̼.   Ί ΰ͹̙γ͌6ه   9اذا ͔͂ف σ΍ͤت Τηͬ ΐΎ اΊـ   ●

 Τηͬ ΐΎ ΤΉ΍ͤ اάΊا̶̼.   Ί ΰ͹̙γ͌12ه   25اذا ͔͂ف σ΍ͤت Τηͬ ΐΎ اΊـ   ●

 Τηͬ ΐΎ ΤΉ΍ͤ اάΊا̶̼.   Ί ΰ͹̙γ͌38ه   49اذا ͔͂ف σ΍ͤت Τηͬ ΐΎ اΊـ   ●

 ؟Ί ΰ͹̙γ͌ Ό;105̙̼ͣاΉΊه اذا ͔͂ف σ΍ͤت Τηͬ ΐΎ اΊـ  

5.  . In a certain country, the residents use banknotes with values of {1, 9, 25, 49, 105}. There is an 

exchange office that dispenses a single value from {9, 25, 49, 105}. Abdullah has a number of notes 

of value 1 such that: 

● If he exchanges for notes of value 9, he will have 6 of the notes of value 1 left. 

● If he exchanges for notes of value 25, he will have 12 of the notes of value 1 left. 

● If he exchanges for notes of value 49, he will have 38 of the notes of value 1 left. 

How many will Abdullah have left if he exchanges for notes of value 105? 

 

ا͂ت ά΍̭΍ΉΊع:  .  .6 ͏ͣΊ̶̊د واςا ΤΒ̺̊ ̼̮أو 

1ଶ + 26ଶ + 51ଶ + 76ଶ + ⋯ + 2001ଶ + 2026ଶ 

 

6.  Find the units and tens digits for the sum:  

1ଶ + 26ଶ + 51ଶ + 76ଶ + ⋯ + 2001ଶ + 2026ଶ 

 ͢ ̡̙δ 
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 ͤلى ا𝐵  .̘γ̢̡͂Ίو   Αͤ𝐴̼ اΉΊ ΐγ͌̊΍Ύ𝑂  ΐγ̡͛͹ΑΊ̼اθ͂ة  𝑃𝐵ሬሬሬሬሬ⃗و   𝑃𝐴ሬሬሬሬሬ⃗، رΤ͛͹Β ΐΎ𝑂   ̊Α΍͌ ̺̊رج اΊ̼اθ͂ة    .7

  Τ͛͹ΑΊا ΐΎ𝑄   ͔͂ͧس الأά͹Ίͤلى ا𝐴𝐵෢  ̊Α΍̼͌ة:  3ر΍ͤأ𝑄𝐶 ⊥ 𝐴𝐵  و𝑄𝐷 ⊥ 𝑃𝐴   و𝑄𝐸 ⊥ 𝑃𝐵 

 أ̦̙̠ أن

𝑄𝐶ଶ = 𝑄𝐷 ∙ 𝑄𝐸 

 

 
7. From an external point 𝑃, tangents 𝑃𝐴ሬሬሬሬሬ⃗  and 𝑃𝐵ሬሬሬሬሬ⃗  are drawn to a circle 𝑂 at points 𝐴 , 𝐵 respectively. 

From a point 𝑄 on the minor arc 𝐴𝐵෢ , 3 perpendiculars are drawn;  𝑄𝐶 ⊥ 𝐴𝐵, 𝑄𝐷 ⊥ 𝑃𝐴, and 𝑄𝐸 ⊥ 𝑃𝐵.  

Prove that 𝑄𝐶ଶ = 𝑄𝐷 ∙ 𝑄𝐸. 
 

. ر΍ُ̠͌ داΈ̺ ه̾ا اά̺͛ Τ̦σ̦ ̤Ή̥΍Ίط، ;ΑΎ ͚̺ Έه̊ άδازي أ̶̼ أσ͘ع اΉ̥Ύ ̊Αδ̼Ί  .10 ,12 ,15 .̤Ή̥΍Ί̤ أά͜ال أσͤ͘ه 8

 .͹̢̠̊ͣ͜ ه̾ه اά̹͛Ίط Έͽ͏̡Ί ̼͌اγً͌̊ أσͤ͘ه اΎ Τ̡͋Ί̡͋̊وΤδ اά͛Ίل في Ήͺ̘ اΉ̥΍Ί̤. أو̮̼ ά͜ل Ή͘͢ ه̾ا اΊ̼͋اسي

8. 8. A triangle has side lengths 10, 12, and 15. Three lines are drawn through the interior of the triangle, each 

parallel to one of the triangle's sides. These lines intersect to form a hexagon inside the triangle. If all six 

sides of this hexagon are equal in length, find the side length of the hexagon. 

  

 

 
 

ΰ̡هΒا- ͸γͬά̡Ί̊̚ ΌͽΊ ̊Α̢̊γΑ΍̢ ͢Ύ 


