
اختبار المرحلة الثانية لمسار الفيزياء

موهبة.. حيث تنتمي.

الفيزيـاء

مسابقة الإدارات العامة 2026م

أولمبياد العلوم والرياضيات
 الوطني "نسمو"



  

2 
 
 

 الوطني  لعلوم والرياضياتا أولمبياد 

  

  ثم ظلل على البطاقة المرفقة متبعاً التعليمات على البطاقة. سؤال)  25(اختر الإجابة الصحيحة 

1  .  Τͬάͺά΍Ίا Τ̮ά΍Ίا Τͤ͂͌ أن ̠΍Ήͤ إذا𝑢   هΊά͜ ͤلى ̼΍̡̢ͣ ͏̼ودΎ ̢̼͂ة في وΊά̡΍Ίا𝑙  ̡هΉ̡;و𝑚  ̦͂ة ͤلىή΍Ίا ̼͏Ίة اάͺو

 ̢͂άΊا𝑇.   ،الأͣ̊̚د ΈγΉ̵̢ ̡̹̼̊͌̚ام.Τγθ̊δ̈́γͫΊ̊ت اγ΍ͽΊ̙̊̚قي ا Τ̮ά΍Ίا Τͤ͂͌ Τͺσͤ ͔ͪفي و Τ̵γ̵͔ ΤγΊ̡̊Ί̊ت اͺσͣΊأي ا    

 
 

 1. Given that the speed of a standing wave 𝑢 generated in a stretched string depends on its length 𝑙, 

its mass 𝑚, and the tension force acting on the string 𝑇, By using dimensional analysis, which of the 

following relationships is correct in describing the relationship between wave speed and the other 

physical quantities? 

(a)  𝑢 ∝  ට
்.௠

௟
                                     (b) 𝑢 ∝  ට

்.௟

௠
                       

(c) 𝑢 ∝  𝑇ට
௠

௟
                                         (d) 𝑢 ∝  𝑇ට

௟

௠
    

 

2.    ΤΉ̡;𝑚    ̡̊̚ه  ̦β͹ͬأ ͖̊̚Α̚ Τ͜ά͂̚Ύ𝑘  )  في ̊΍;(Έͽ͏Ίو̢ه̡̈́  ،ا  Τ͛γ͋̚ Τγ͹ͬاά  ̢Τ;͂ Τ΍δ̼ͤ    ΐΎ̈́̊͜وΤΊ  ̴͌͛  ͤلى    ̵̚ اͽ̶̡ς̊ك̚ 

𝑘   هάك. إذا ΍Ή̠ͤ أن ̦̠̊̚ اάΒ̊ͺ ΐΎ ̵̘͋δ ͖̊̚ΑΊن ͹Ύ   𝑇̼اره  دوري =
௙ೞ

௫
    :̤γ̶  𝑓௦   ͖̊̚ΑΊة اάͺ :  َو 𝑥    .ΤΊ̡̊͛͌ςأي  : ا

                 ا΍Ίͣ̊دςت اΊ ً̊δ̼ͣ̚ Τ̵γ̵͔ ΤγΊ̡̊Ί̵͋̊ب اΐΎ̈́Ί اΊ̼وري؟
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 الوطني  لعلوم والرياضياتا أولمبياد 

  

  

 2. A mass 𝑚 is attached to a horizontal spring of constant 𝑘 and oscillates harmonicly on a 

frictionless table with a period time 𝑇.  Note that the spring constant is calculated by using Hooke's 

Law:  𝑘 =
௙ೞ

௫
,  where: 𝑓௦: spring force,  𝑥: elongation. 

Which of the following equations is dimensionally correct for calculating the period time? 

(a) T = 2πට
௠

௄
                   (b) T = 2πට

௞

௠
              (c) T = 2π

௠

௞
                       (d) T = 2π

௞

௠
 

  

  

3  .Όγ̮͋ Τͤ͂͌ ̢ͣطى  𝑣 ΐΎ̈́Ίا ΤΊς̼̚ 𝑡    : ΤΊͣ̊د΍Ί̊̚𝑣 = 𝑎𝑡 +
௕

௧ା௖
  

     ه𝑐   :βو     𝑏و   ΐΎ Έ;𝑎  أͣ̊̚د

3. The velocity 𝑣 of a particle is given in terms of time 𝑡 by the equation: 𝑣 = 𝑎𝑡 +
௕

௧ା௖
 

 The dimensions of 𝑎, 𝑏 𝑎𝑛𝑑 𝑐 are: 

 [𝑎] [𝑏] [𝑐] 

(a)  Lଶ T LTଶ 

(b)  LTିଶ LTିଵ LTିଵ 

(c)  LTିଶ L T 

(d)  L LT Tଶ 

 

4 .̢ ͂͛΍Ίا͂ت ا ͛ͺ ͚͹͋) ً̊γ͌رأδدά΍ͤ ً̊( γ͹ͬأ ͂γ͋δ ͛̊رͺ را;̘ في ̶͞σδ .الأرض ̴͛͋Ί Τ̙͋ΑΊ̊̚ ً̊  Τͤ͂͋̚  10 m/s   ͂͛΍Ίأن ا

  ̢͋̊وي:ΉΊ͂ا;̘ ͺ Τͤ͂͌͛͂ة ا͹Ύ  Τ̙͋ΑΊ̊̚ ͂͛΍Ί̼ار   .اΊ͂أسي اς̢̭̊هΈγ΍δ30∘  ΐͤ ̈́̚اوδ  Τδ̙̼و ;Β̌ه  
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 الوطني  لعلوم والرياضياتا أولمبياد 

4. Raindrops fall vertically with respect to the ground. A passenger in a train moving horizontally with 

a speed of  10 m/s  observes that the rain appears to make an angle of 30∘with the vertical.   The 

magnitude of the raindrop’s velocity relative to the passenger is : 

(a) 5 m/s                         (b) 10 m/s                        (c) 10√3 m/s                         (d) 20 m/s 

 

5  .  ͪ͹δ  ،͛̊رات΍Ί̵̡͂ك في أ̶̼ اΎ ͂΍Ύ ͤلى Έ δ  Έ̡͋ͧ͂قو ر̮ ̮͂Ί90  ا 𝑠     ̊Ύ̼Αͤ ͂΍΍Ίا Τδ̊هΒ ل إلىά͔άΉΊشي΍δ ς.    ̊Ύ̼Αͤو

 ͂΍΍Ίͤلى ا Έ ̮͂Ίشي ا΍δΊ̵̡͂كا΍  ا̢̭̊ه ͊ͫΒ وفي،Τ;͂ ̵Ί̡͋ͧ͂ق    اδ54 𝑠  ̊ͫ͋هΒ Τδ̊هΑΊل إلى اά͔άΉΊ. 

 Ό;  ΐΎ̈́Ίا ΐΎ ًσ͛ͣΎ ͂΍΍Ίإذا ;̊ن ا ͂΍΍Ίا Τδ̊هΒ ل إلىά͔άΉΊ Έ ̮͂Ί̡͋ͧ͂ق اδ  و̶̼ه؟ Έ ̮͂Ίشي ا΍δو  

5. A man stands on a moving walkway at an airport and takes 90 s to reach the end of the walkway 

when he does not walk.  When he walks while the walkway is moving and in same direction, he takes 

54 s to reach the same point.  How long will the man take to reach the end of the walkway if the 

walkway is not working and he walks by himself ? 

(a) 72 s                          (b) 108 s                     (c) 135 s                        (d) 162 s 

 

͂;̊ن    ،  𝑚 280.0  ه  ͺΊά͛̊͜ر  و 𝑚 220.0  هͺΊά͛̊͜ر  .  6 ̵̡δ̡ͤ͂͌ ͦΉ̢̙و ،͖̙ͣΊا ̊΍̢̭̊̊̚ه ͣ͗̚ه ΐγ̡δازά̡Ύ ΐγ̡ͽ͌ ͤلىγ  ̊΍ه

18.0 𝑚/𝑠 22.0و 𝑚/𝑠   ̘γ̢̡͂Ί̮ه،    .ͤلى اάΊ ً̊͛̊ران و̮ه͹Ίا Έ̊̚͹̡δ  ̊Ύ̼Αͤ  ΐΎ̈́Ίا ΐΎ Ό;  ̈́مΉδ  ̙͂ͣδ ѿΊ  ̊΍͛̊ران ͣ͗̚ه͹Ίا

  ΈΎ̊ͽΊ̊̚؟  ًͣ͗̊̚ 

  

6. Two trains of lengths 220.0 𝑚 and 280.0 𝑚 are moving towards each other on parallel tracks with 

speeds 18.0 𝑚/𝑠 and 22.0 𝑚/𝑠, respectively.  When the two trains meet head-on, How long will it take 

for the two trains to completely cross each other? 

(a) 6.25 s                          (b) 10.0 s                     (c) 12.5 s                        (d) 25.0 s 
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 الوطني  لعلوم والرياضياتا أولمبياد 

7   .  Τͤ͂͋̚ بάΑ̭Ίا ΐΎ ̊حδ͂Ί10̢ه̘ ا m/s  ΑͽΊ̢̙̼و  ه̊، و  ͂͏Ίا ΐΎ ̘ه̊ ̢هΒ̌;و Τ̮ا͂;̘ درا Ίق    Τͤ͂͋̚10 m/s   ̡̭هΎ ̊Ύ . Τͤ͂͌

Τ̮̼راΊلأرض  را;̘ اΊ Τ̙͋ΑΊ̊̚ ؟  

7. Wind is blowing from the south at 10 m/s, but to a cyclist it appears to be blowing from the east at 

10 m/s. The velocity of the cyclist du to earth in vector form is : 

(a) 5𝚤̂ + 10𝚥 ̂                         (b) 10𝚤̂ + 10𝚥 ̂                        (c) 10𝚤̂ + 5𝚥 ̂                        (d) 10𝚤 ̂

 

8  .ά΍ͤ ͂دͺ ͸Ή̡͋δ ًداγ͌رأ ً̊  Τͤ͂͋̚𝑣௠ሬሬሬሬሬ⃗ Τͤ͂͋̚ دά΍ͣΊ̢̭̊̊̚ه ا ̘Ή; ͖;͂ δ ̊΍Αγ̚ ،  𝑣ௗሬሬሬሬ⃗ Έͽ͏Ίفي ا ̴͘άΎ άه ̊΍; ،.   

:Έͽ͏Ίن ͤلى اάͽδ ͂د͹ΉΊ Τ̙͋ΑΊ̊̚ ̘ΉͽΊا Τͤ͂͌ ̡̭هΎ   

  

  
 8. A monkey is climbing a vertical pole with a speed of 𝑣௠ሬሬሬሬሬ⃗  and a dog is running towards the pole with 

a speed of 𝑣ௗሬሬሬሬ⃗  as shown in figure.  

The dog's velocity vector relative to the monkey is in the form: 

  

  

  

(b)  (a) 

  

  

  

  

  

(d)  (c)  
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 الوطني  لعلوم والرياضياتا أولمبياد 

ا̈́ن . 9 ا̈́ن ،m، إذا ;Ί̊ͺ Έ; ΤΉ̡; ̠Β̘̊ اΑΊ̊͟م اά΍Ί̴͘ في اΈͽ͏Ί في ΤΊ̶̊ ا̢ γ΍Ίا͂ءة ا ͺ βه ̊Ύ   ͂ةͽ̙Ίا Έ̡; Έ΍؟ أهѾ̙͂Β̈́Ίا

   .واάγ̹Ίط

 

9. The system shown in Figure is in equilibrium.  If the mass of each block is m. what do the spring 

scale will read? Neglect the masses of the pulley and strings. 

(a)  
௠௚

ଶ
                              (b) 𝑚𝑔                      (c)  2𝑚𝑔                           (d)  3𝑚𝑔 

 

10ΤΉ̡; لى  ͤΤΑγͣΎ ةά  ̦͂ͅή  ̢ . 1m   ̼اره͹Ύ ً̊ͤ͋̊ر لى ;ͽُ̡ͬ 2m/s .010  ،ΤΉ̡̙͋ه̢̊  ͤ  2m وή̢̦͂ اά͹Ίة Βͫ͋ه̊ͤ  ͋̊ر ͹Ύ̼اره   ̊ ً ͽُ̡̙ͬ͋ه̢̊ 

 2m/s 15  ،ͣΎ ΐγ̡Ή̡ͽΊا Έ͔و Ό̢ ͫ͋ه̊ ͤلى ً̊ إذاΒ ةά͹Ίا ̠͹̙ ُ͜ ع اΑΊ̊͟م άͽγ͌ن، Β̊͟م اΐγ΍̭͋Ί ، و   :̢͋̊ر

10. A certain force applied to mass m1 gives it an acceleration of 10 m/s2. The same force applied to 

mass m2 gives it an acceleration of 15 m/s2 . If the two masses are joined together and the same force 

is applied to the system of the two mases, the acceleration of the system will be : 

(a) 6.0 m/s2                          (b) 3.0 m/s2                         (c) 9.0 m/s2                          (d) 12 m/s2 

 

لأ1m   Τͬ̊͋Ύ Έͫ͌ ، ̵̢̡͂كΐΎ اάͽ͋Ίن   اΑΊ̊͟م  Ή̡͓Ύ.   ͂δ̵̢͂ ̼Α̡ͤ̊ن άͬ ͂΍δ ͪγ̺ͫ ͚γ̹̚ق ͽ͂̚ة ΉΎ͋̊ء 2m و Ή̡; 1m̡̊ن.  11

1.4 m  ΐγ̡γΒ̦̊ في. Τ̙͋Β 
௠భ

௠మ
 β2(ا̡̙ͤ͂          :ه(g = 9.8 m/s  

11. Two masses m1 and m2 are connected by a light string passing over a smooth pulley. When set free 

from rest.  m1 moves downwards by 1.4 m in 2s. The ratio 
௠భ

௠మ
 is :     (g = 9.8 m/s2) 

(a) 
ଽ

଻
                       (b) 

ଵଵ

ଽ
                       (c) 

ଵଷ

ଵଵ
                        (d) 

ଵହ

ଵଷ
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 الوطني  لعلوم والرياضياتا أولمبياد 

12  .  ̵̡δ͓ͣΎ ̼͂ك  Τγ͘الأر Τγ̭̊̚ذΊ͋̊وي ̢͋̊رع اδ ̡͋̊̚رع Έͫ͌إلى أ   g ،̮͋Ό   ̡هΉ̡;   m ά͘άΎ ،ع  ،̼͓ͣ΍Ίا Τγͤ͘لى أر    Ό̡δ

  ̢͋̊وي:  ͤلى اΌ̭͋Ί الأرΐΎ Τγ͘اͽ̶̡ς̊ك  άͺةهΈΎ̊ͣΎ ά اͽ̶̡ς̊ك، ͬ̎ن  μ إذا ;̊ن . γً̊ أ͹ͬ ̵̙͌ه

12. A lift is moving downwards with an acceleration equal to acceleration of gravity g. A body of mass 

m, kept on the floor of the lift, is pulled horizontally. If μ is the coefficient of friction, then the 

frictional force offered by the floor on the body is : 

(a) μmg                            (b) mg                            (c) 0                             (d) μ/mg 

 

  ء.ΉΎ͋̊و ، اͽ̙Ί͂ة ΤΉ̡; Τ̡̦̊̚ اΎ Έ̵̙ΊهΤΉ΍ .    (ii) و  (i)في اΐγΉͽ͏Ί  ̢̡̹̼͋م Βͫ͊ اͽ̙Ί͂ة . 13

  
̵̘͋̚ اΊ͛͂ف الآ̺͂ ά͹̚ Έ̵̙ΉΊة   m ُ̢͂ͬ͢   (ii)في اΊ̊̚.     Έͽ͏Ί͛͂ف الآ̺͂ m   ΤΉ̡; ͚͂̚̚2m   Έ̵̙ΉΊ ُ̢͂ͬ͢ اΤΉ̡ͽΊ   (i) اΈͽ͏Ίفي

Έ̼ͫ͌اره̊ لأ͹Ύ F = 2mg   ̢͋̊رع ΤΉ̡ͽΊا m άه:   

)a ΐγ̡Ί̵̊Ί̡͋̊وٍ في اΎ (                                              )b في Έͺأ ((i)   ه فيΑΎ(ii)   ΈΎ̊ͣ΍̚1/3    

)c أ;̙͂ في ( (i)  ه فيΑΎ(ii)   ΈΎ̊ͣ΍̚3                      )d في Έͺأ ((i)   ه فيΑΎ(ii)   ΈΎ̊ͣ΍̚1/2  

13. The pulley arrangements of Fig. (i) and (ii) are identical. The mass of the rope is negligible. The pulley 

is stable and smooth.  

In Fig (i), The mass m is lifted by attaching a mass 2m to the other end of the rope. In Fig (ii), m is lifted 

by pulling the other end of the rope with a downward force F = 2mg. The acceleration of m is : 

(a) the same in both cases                                 (b) less in (i) than in (ii) by a factor 1/3 

(c) more in (i) than in (ii) by a factor 3            (d) less in (i) than in (ii) by a factor 1/2 

 

14 .̼͓ͣδ  ̮͋Όγ  θ̊Ύ ̴͛͌ لأͤلىΈ   ͏ ̺ΐ    Τδو  045̈́̚اوΤͤ͂͋̚  Τγθا̡̼̚ا  𝑣  βه Τδ̙̼اΊا Τ͛͹Β د̢ه إلىάͤ Τͤ͂͌ .𝑣ᇱ  .   ̊تͺσͣΊأي ا

 ΤγΊ̡̊Ί؟اΤ̵γ̵͔   

14. A particle ascends a rough inclined surface at an angle of 45° with an initial velocity 𝑣 . The speed 

with which it returns back to the staring point is 𝑣ᇱ . Which of the following relationships is correct? 

(a) 𝑣ᇱ = 𝑣                        (b) 𝑣ᇱ > 𝑣                       (c) 𝑣ᇱ < 𝑣                        (d) 𝑣ᇱ ≤ 𝑣 
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 الوطني  لعلوم والرياضياتا أولمبياد 

 

15  .͸Ί̈́Αδ Ό̮͋  نάͽ͋Ίا ΐΎ  Έͫ͌لأ    Έθ̊Ύ ̴͛͌ ̈́ ̚ ͊ΉΎأ  Τδ045او    Τͬ̊͋΍Ίs  ، ̡͋ͧ͂ق  وδ  ΐΎزt    ، ͸Ί̈́Αδ ̊Ύ̼Αͤ Ό̭͋Ίا ͊ͫΒ  

اάͽ͋Ίن  ΐΎ  Έͫ͌لأ  Έθ̊Ύ ̴͛͌    Τδ̈́̚او  ΐ͏̺045    Τͬ̊͋΍Ίا  ͊ͫΑΊو ،s،  ͬ̎  ΐΎز δ̡͋ͧ͂ق  اͽ̶̡ς̊ك   ،͹Ύnt̼اره  Βه   ΈΎ̊ͣΎ  

ΐ͏̹Ίا Έθ̊΍Ίا ̴͛͋ΉΊ  ̶͞ς) :͋̊ويδ  0أن= cos 45 0sin45( 

15. A body slides down a smooth incline with inclination angle of 45° for distance s. It takes times t. 

The same body takes times nt if it slide down a rough incline of same inclination angle 450 and for 

same distance s. The coefficient of friction for the rough incline is :( Note that sin450 = cos 450) 

(a) 1 −
1

𝑛2                       (b) 
ଵ

ଵି௡మ
                       (c) ට1 −

ଵ

௡మ                        (d)  
ଵ

√ଵି௡మ
 

 

Τ΍δ̼ͤ اͽ̶̡ς̊ك Τ̡̙̥Ύ في زاوΤ̡̦̊̚  Τδ  ͤلى اά̡Ίالي، Ή̡͓Ύ̡̊ن άͬ ͂΍δ ͚γ̹̚ق ͽ͂̚ة    kg 5      و  ͹Ύ  10 kg̼ارδهB  ،̊΍   و Ή̡; Å̡ن.  16

̴͘άΎ άه ̊΍; ΤΊ̊͜و  .Έͽ͏Ίفي ا ΐγ̚ نيάͽ͋Ί̊ك اͽ̶̡ςا ΈΎ̊ͣΎ A  άه ΤΊ͛̊وΊ0.2وا . ΤΉ̡; Έͺأ C وͣ͘ه̊ ͤلى ̘̭δ A  ̊ͣهΑ΍Ί

͂;Τ ̢͋̊وي ̵Ίا ΐΎ:  

 

 16. Two masses A and B of 10 kg and 5 kg respectively are connected with a string passing over a 

frictionless pulley fixed at the corner of a table as shown. The coefficient of static friction between 

A and the table is 0.2. The minimum mass C that should be placed on A to prevent it from moving is 

equal to: 

(a) 12 kg                       (b) 5 kg                       (c) 10 kg                        (d) 15 kg 
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 الوطني  لعلوم والرياضياتا أولمبياد 

، إذا ;̊ن اΑ͓Ί̼وق ͸Ί̈́Αδς ͤلى ̴͌͛ اΤΑ̶̊͏Ί، واΤΑ̶̊͏Ί ̵̢̡͂ك   ά͘άΎ𝑀ع ͤلى ̴͌͛ Ή̡; ΤΑ̶̡̊͐ه̊   Α͔𝑚̼وق ;Ή̡̡ه  . 17

، ͬ̎ن ̢͋̊رع  𝜇௦وΈΎ̊ͣΎ اͽ̶̡ς̊ك اάͽ͋Ίني    𝜇௞، و;̊ن ΈΎ̊ͣΎ اͽ̶̡ς̊ك اΐγ̚ Ѿ̵͂Ί اΑ͓Ί̼وق و̴͌͛ ا𝑎  ΤΑ̶̊͏Ί̡͋̊̚رع 

   δ͋̊وي: (أه͹Ύ Έ΍̊وΤΎ اΊهάاء)  𝑎௕اΑ͓Ί̼وق  

 
17. A box of mass 𝑚 is placed on the roof of a truck of mass 𝑀. If the box does not slide on the truck's 

roof, and the truck moves with an acceleration a, and the coefficients of friction between the box 

and the truck's roof are: the coefficient of kinetic friction 𝜇௞  and the coefficient of static friction 𝜇௦ , 

then the acceleration of the box  𝑎௕   is: 

Neglect air resistance    

(a) 𝑎௕ ≤ 𝜇௦𝑔                       (b) 𝑎௕ ≤ 𝜇௞𝑔                       (c) 𝑎௕ ≤ 𝑚𝜇௦𝑔                        (d) 𝑎௕ ≤ 𝑚𝜇௞𝑔  

 

18  .ͬ͂͢δ  Έ إذا  .اΈ̶̙  ΤΉ̡ͽΊ وͽ͂̚ة Ύه΍لي  ̡̹̼̊͌̚ام Β̊͟م άͽΎن Βa ΐΎͫ͋ه واΑ͓Ί̼وق اΊ̾ي γΉͤ ͪ͹δه ̡͋̊̚رع ͺ̼ره    ر̮

 ̠Β̊; ΤΉ̡;Έ ̮͂Ίا m ،  ̼وقΑ͓Ίا ΤΉ̡;وM،  ع Έ وأرΤγ͘ اΑ͓Ί̼وق   Τg اΊ̭̊ذΤγ̚ الأرγ͘ و̢͋̊ر ̮͂Ίا ΐγ̚ Τδدά΍ͣΊة اά͹Ίوا𝐹௡،  ͬ̎ن  

δ Έ͋̊وي:  ̮͂Ί̢͋̊رع ا  

 18. A man is raising himself and the crate on which he stands with an 

acceleration of a by a massless rope and pulley arrangement. Mass of 

the man is m, the mass of the crate is M and the normal force between 

the man and the floor of the crate is 𝐹௡ ,. If the acceleration of gravity 

is g   

Then the acceleration of the man is :  

(a) 
்ାி೙ି௠௚

௠
                  (b) 

ଶ்ାி೙ି௠௚

௠
 

(c) 
்ି௠௚

௠
                           (d) 

ଶ்ି௠௚

௠
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 الوطني  لعلوم والرياضياتا أولمبياد 

  

19  .  Ίا  ΤΉ̡ͽ̼͓ͣ΍Ί ΤγΉͽΊا    β1000 ه kg   ،  Τͤ͂͋̚ لأͤلى ̼͓ͣ΍Ί̵̡͂ك اδ8.00 m/s   ،  إذا ͪ ͺُأو    ̼͓ͣ΍Ίل اσ̺ نάͽ͋Ί̶تى ا  

 Τͬ̊͋Ύ16.0 mΌ̼ͤΊا Έ̊̚; في ̼͏Ί̼ار ا͹Ύ ̊΍ͬ ، ̼͓ͣ΍ΉΊ  σ̺ل   ή̡̙̊͜Ί؟̡ͬ͂ة ا   

   2m/s .0=10gالأرΤγ͘:اΊ̭̊ذΤγ̚  ا̡ͬ͂ض أن ̢͋̊رع

19. The total mass of an elevator is 1000 kg. It is moving upwards with a speed of 8.00 m/s. If it is 

brought to rest over a distance of 16.0 m, then during retardation, find the tension in the supporting 

cable ? 

Consider acceleration of gravity is g=10.0 m/s2 

N 3x10008.(d)                 N 7840(c)                 N 6250(b)                 N 3x1000.(a) 4  

 

20 .Τ͂ͤ̚ ͂ي    ̵̢̡͂كθ͋̊ر داΎ فيΐ͏̺ ̵̼رΑΎ ͤلى    Έθ̊ΎوΈͽ͏Ίفي ا ̴͘άΎ άه ̊΍;.  ̊كͽ̶̡ςة اάͺ ̦͂ή̢  F    ̢̭̊̊̚ه Τ͂ͣ̚Ίͤلى ا

ͣΒ̊Ύ ،̵̼رΑ΍Ίا Έͫ͌أ Τ  ق لأͤلىς̈́Βςا ΐΎ ̊̊هδإ.     ̠Β̊; إذاθ:     .̵̼رΑ΍Ίن اσγΎ ΤδزاوN:   Τδدά΍ͣΊة اά͹Ίͬ̎ن،  ا    Τδ̈́;͂ ΍Ίة اά͹Ίا

Τδ͂θ̼اΊا Τ;͂ ̵Ίه̾ه اΊ  :̢͋̊وي  

 

-  

 20. A cart moves along a circular trajectory on a rough, inclined ramp as shown in the figure. The 

force of friction on the cart F acts in direction down the plane, preventing it from sliding up. If: θ : the 

angle of banking for a ramp.  

 N: Normal Force. The centripetal force for this circular motion is equal to : 

(a)  N sinθ                                      (b) F cosθ             (c) Nsinθ+F sinθ                         (d) Nsinθ+F cosθ 

 



  

11 
 
 

 الوطني  لعلوم والرياضياتا أولمبياد 

̴ 𝑚/𝑠 20    في Ύ͋̊ر داθ͂ي    Ή̢̙ ،  ͂γ̢͋ͦ اΤͤ͂͋Ί اά͓͹Ίى اά΍͋΍Ίح ̚ه̊ γ͋Ί̊رة(dry)  ͤلى ͸δ͂͜ ̮̊ف  .  21   . إذا أ͔̙

 ًσ̡̙Ύ ͸δ͂͛Ίا  (wet)   ىά͓͹Ίا Τͤ͂͋Ί̎ن ا  ͬ،̴̢̙͓    10 √2 𝑚/𝑠    ΈΎ̊ͣΎ ̭̊ف إلىΊا ͸δ͂͛ΉΊ ̊كͽ̶̡ςا ΈΎ̊ͣΎ Τ̙͋Β .

Έ̡̙΍Ίا ͸δ͂͛ΉΊ ̊كͽ̶̡ςا   
ఓ೏ೝ೤

ఓೢ೐೟
  ̢͋̊وي:   

21. On a dry road, the maximum permissible speed of a car in a circular path is 20 𝑚/𝑠. If the road 

becomes wet, the maximum speed is  10 √2 𝑚/𝑠. The ratio of the coefficient of friction for dry road 

and that for wet road  
ఓ೏ೝ೤

ఓೢ೐೟
  is : 

(a) 
ଶ

√ଶ
                         (b) √2                         (c) 

ଵ

ଶ
                         (d) 2  

 

άͽδن ، و m/s 30.0̡͌͂ͤه̊ اάͽ̢  Τγ͌̊΍΍Ίنفي γ͌500.0 m  . ،̊Ύ Τ̵͟Ί̊رة ͤلى ͸δ͂͜ داθ͂ي ͺ ͓ͪΒ͛͂ه  . ̵̢̡͂ك22

 δ͋̊وي:Ύ̼ͣل γ̢ͧ͂ ̡͌͂ͤه̊ ا2m/s 02.7  ،   Τγ͌̊΍΍Ί̢͋̊رͤه̊ اͽΊلي 

22. A car is travelling on a circular road of radius 500.0 m. At some instant its tangential velocity is 

30.0 m/s and its total acceleration is 2.70 m/s2   

The change rate of its tangential velocity is : 

(a) 2.70 m/s2                         (b) 1.80 m/s2                        (c) 2.01 m/s2                         (d) 0.900 m/s2  

 

، وهΐΎ ̠̙̥Ύ ά أ̶̼ γͬ͂͜ه، ̵̢̡͂ك اΌ̡͟ΑΎ Έͽ͏̚ ΤΉ̡ͽΊ في داθ͂ة  Ίά͜ Έ̵̙̚ ΤΉ̡͓Ύ𝐿ଵه    άδ𝑚̴͘ اγ͔ͧ ΤΉ̡; Ό͌͂Ί͂ة  .   23

  ΤΊ̊و Τγ͌̊΍Ύ Τͤ͂͋̚𝑣ΤΉ̡; ̼̮ά    اͽ̶̡ς̊ك  Τ΍δ̼ͤأΤγ͹ͬ ͤلى͜   ̢،  ΤγΒ̦̊    ͂ةγ͔ͧ𝑚    هΊά  ͜Έ̵̙ و̵̢̡͂ك   ΤΉ̡ͽΊ̊̚ ΤΉ̡͓Ύ𝐿ଶ الأولى̚ 

̊ Ό̡͟ΑΎ Έͽ͏̚ في  ً͗ δ͂ة،أθ̵̙̊ل.  داΊفي ا ̼͏Ίى اάͺ Έͽ͏Ίو̴̢̡͗ في ا   ΤγΊ̡̊Ίت اςͣ̊د΍Ίأي اΤ̵γ̵͔ ؟  

 
 

23. The diagram shows a small block of mass 𝑚 attached to a cord of length 𝐿ଵ , which is fixed at one 

end. The block moves uniformly in a horizontal circle on a frictionless table with tangential velocity 
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 الوطني  لعلوم والرياضياتا أولمبياد 

𝑣. A second small block of the same mass 𝑚 is attached to the first by a cord of length 𝐿ଶ and also 

moves uniformly in a circle, The tensile forces in the ropes are shown in the figure. Which of 

following equations are correct? 

(a) 𝐹்ଵ − 𝐹்ଶ = 2𝑚
𝑣2

௅భା௅మ
               (b) ) 𝐹்ଵ = 𝑚

𝑣2

௅భା௅మ
           (c) 𝐹்ଵ = 𝑚

𝑣2

௅భ
             (d) 𝐹்ଵ − 𝐹்ଶ = 𝑚

𝑣2

௅భ
    

 

δ̭̘͢   ، إلى أي ار̢ͫ̊ع   ͺ ͓ͪΒ500 m    Τͤ͂͋̚36 km/h͛͂ه  ً̊  داδ͂θاً  ΐγ̡ͣδ ͤلى ͺ͛̊ر أن Ύ ͼΉ͋δ͋̊ر .   24 Τγ   رͬ اΤͽ͋Ί اΊ̹̊ر̮

  Τγ͹ͬالأ ΤγΉ̺̼اΊا Τͽ͋Ίق اάͬ بي ͤلىΒ̮̊ ͚ͧ͘ ̊كΑن هάͽδ ς ؟  ̶تىΐγ̡ͽ͋Ί2(ا(g = 10 m/s  

  

 

 24. A train has to take a circular turn of radius 500 m with a speed of 36 km/h. By how much the outer 

rail should be raised above the inner horizontal rail so that there is no side pressure on the rails?  

(a) h = 2 m                        (b) h = 0.2 m                         (c) h = 0.02 m                         (d) h = 0.04 m 

 

ά̶.   ͋ΎσΎ ͂γ͔ͧ Ό͋ل ά̵Ύره̊ اΊ͂أسي  𝑟 ̢̼ور أά͛͌اͺ ͓ͪΒ Τͬά̭Ύ ΤΒ͛͂ه̊.   25  ̮ΰ͹̙δ  ً̼̊ا̺ليΊ̭̼ار اΉΊ  ΤΒاά͛͌σΊ  .  إذا

Β̊;  Ό̭͋Ίا Ί̼وران   Τγ͌̊΍΍Ίا  Τͤ͂͋Ίا  ̠ 𝑣    ،  Τγ͘الأر  Τγ̭̊̚ذΊا ع  ̢͋̊ر ;̊ن  اͽ̶̡ς̊ك  ͬ̎ن  gإذا   ΈΎ̊ͣΎ  𝜇    Ό̭͋Ίا  ΐγ̚

  ΤΒاά͛͌͋̊وي:           والأδ  

25. A hollow cylinder of radius 𝑟 rotates about its axis which is vertical. 

A small body remains in contact with the inner wall. If the tangential 

velocity of rotation is 𝑣. If g is the acceleration of gravity. The coefficient 

of friction 𝜇 between the body and the cylinder is equal to:      

 

 

 

 

(a)   
௚௥

௩మ
                         (b)  

௚௥

గ௩మ
                        (c)  

௩మ

௥௚
                         (d)  

௥௩మ

௚
    

 

  



موهبة.. حيث تنتمي.
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