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 الوطني  لعلوم والریاضیاتاأولمبیاد 

 

 سؤال) ثم ظلل على البطاقة المرفقة متبعاً التعلیمات على البطاقة.   25اختر الإجابة الصحیحة (

 
1. Volume of a cube with a side length of 0.21m is: 

 ه�: 0.21m. ��� ���� ��ل ���ه  1

a) 0.009261m� 
b) 0.00926m� 
c) 0.0093m� 
d) 0.009m� 
 

 

2. If equal masses of two liquids of densities 𝜌�and 𝜌�are mixed, the density of the mixture is:  

 ، ��ن ����� ا����� ه�:�𝜌و  �𝜌. إذا ���� �����ن ����و���ن �� ������ ������� �����ه�� 2

a) ����
�����

 
b) �����

�����
 

c) �𝜌�𝜌� 
d) �����

�  
 

 

3. Which of the following is a reasonable estimate for the diameter of a human hair strand? 

 الإ���ن؟ . أي ��� �لي ����� ����ل ���� ���� ���3

a) 100 𝑛𝑚 
b) 0.1 𝑚 
c) 100 𝜇𝑚 
d) 10 𝑚𝑚 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

 

4. A hollow sphere has an outer radius of 10.0 cm and an inner radius of 9.0 cm. It floats in a liquid 
with half of its volume submerged. If the density of the liquid is 0.80 g/cm³, what is the density of 

the material of the sphere in g/cm³? The volume of a sphere of radius 𝑟 is �� 𝜋𝑟� . 

ا���ر��  .  4 ا��ا�لي   cm 10.0��ة ��ّ��� ��� ���ه�  ���ن ���  cm 9.0و��� ���ه�   ���� ���� ،
 𝑟��� ��ة ��� ���ه�   ؟g/cm³�� ����� ��دة ا���ة ����ة  .   .g/cm³ 0.80���ه� ����رًا في ���� �����ه  

�ه� 
� 𝜋𝑟�. 

 

(a) 1.5 𝑔/𝑐𝑚³ 
(b) 2.0 𝑔/𝑐𝑚³ 
(c) 3.0 𝑔/𝑐𝑚³ 
(d) 4.5 𝑔/𝑐𝑚³ 

 

 

5. A hydraulic lift has a small piston of area 10 cm² and a large piston of area 500 cm². What force 
must be applied to the small piston to lift a 2000 kg car? (Take g = 10 m/s²) 

. �� ه� ا���ة ا�تي  cm² 500و���� ���� �����ه  cm² 10را��� ه��رو����� �ه� ���� ���� �����ه  .5
𝑔. ا���ض أن 𝑘𝑔 2000��� �����ه� �لى ا����� ا����� ���� ���رة ����ه�   = 10𝑚/𝑠�. 

a) 40 𝑁  
b) 400 𝑁  
c) 4000 𝑁  
d) 40,000 𝑁 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

6. A cube of side 10 cm is completely submerged in water and held in place by a string attached to 
the bottom of the container. If the cube has density 600 kg/m³, what is the tension in the string? 
Take g = 10m/s� and  𝜌�����  = 1000 kg/m³ 

����ر ������� في ا���ء و�� ����ه ��ا��� ��� ���� ���ع ا����ء. �� ����   𝑐𝑚 10. ���� ��ل ����ه  6
ا�����    �����600 𝑘𝑔/𝑚�  ا����؟ في  ا���  ه�   ���  ،g = 10m/s�    ا���ء �����𝜌و�����  =

1000 𝑘𝑔/𝑚�. 

 

a) 1 N  
b) 4 N  
c) 6 N  
d) 10 N 

 
 

7. An object floats in a liquid of a density 𝜌 = 800𝑘𝑔/𝑚�such that one-quarter of the object is 
submerged in the liquid. What must the density of the liquid be for the object to be completely 
submerged? (in units of kg/m�) 

𝜌. ��� ���� في ���� �����ه  7 = 800kg/m�    أن ���ن �����  ���������� ���ن ر��ه ����را ��� �� ،
 )�kg/mا����� �تى ���� ا���� ����؟ (����ة  

a) 3200 
b) 1600 
c) 600 
d) 200 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

 
8. A submarine descends from a depth of 100.0 m to 400.0 m in seawater (density 1025 kg/m³). 
Taking g = 10.0 m/s�, by how much does the pressure increase? 

8  ���  �� ��ا��  �ه��   .100.0 m    400.0إلىm    ا���ء  �����) ا����  �����ذ  �𝑘𝑔/𝑚 1025في   .(g =
10.0 m/s�ه� ا����دة في ا����؟ �� ، 

a) 1.02 ×  10⁶ 𝑃𝑎  
b) 3.08 ×  10⁶ 𝑃𝑎  
c) 4.1 ×  10⁶ 𝑃𝑎  
d) 5.12 ×  10⁶ 𝑃𝑎 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

 

9. The body whose motion is described by the graph, began its motion at the origin. At what instant 
was it furthest from the origin? 

 
. ��أ ا���� ا������� ����ه ������ ����ه ��� ���� الأ��، في أي ���� ��ن أ��� �� ���� �� ����  9

 الأ��؟

 
 

a) 5𝑠 
b) 30𝑠 
c) 35𝑠 
d) 45𝑠 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

10. A car accelerates uniformly from rest. It covers 100 m in the first 10 seconds. What distance 
does it cover in the next 10 seconds? 

ع ���رة ���� ����� �� ا����ن. ��ل أول  10 . �� ����� ��ل ا����  100𝑚��اني، ����    10. ����ر
 ��اني ا������؟ 

a) 100 𝑚  
b) 200 𝑚  
c) 300 𝑚  
d) 400 𝑚 

 
11. Two balls are dropped from heights ℎ and 2ℎ respectively at the same instant. Let Δ(𝑡) be the 
distance between them as a function of time (while both are falling). Which statement is correct? 

a) Δ increases at a constant rate  

b) Δ decreases at a constant rate  

c) Δ remains constant  

d) Δ first decreases, then increases 

ار���ع  11 �لى  ����ن ��  أ����   .ℎ   2وℎ    ���� ا�����.   ��� (أ���ء   Δ(𝑡)في  ا����  ���ه�� ��ا�� في  ا������ 
 ����ه��). أي �� ا����رات ا������ �����؟ 

a( Δ � � ���� داد ����ل 
b( Δ  ���� ل���� ��� 
c( Δ ����� ��� 
d( Δ  في ا���ا�� �� ��داد ��� 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

12. A bullet with initial speed 600.0m/s penetrated a wooden cube and stopped at a depth 
of14.4cm Assuming the acceleration was constant, how long would it have taken for the bullet to 
stop, in seconds? 

ع ��ن   �����اض،  14.4cmا����� ����� ����� و����� ��� ���   600.0m/s. ر���� ����ه� 12 أن ا����ر
 �����، �� ����ن ا���� ا��ي ا������ه ا������ ������ ����ة ا���اني؟ 

a) 2.40 × 10�� 
b) 4.80 × 10�� 
c) 7.20 × 10�� 
d) 9.60 × 10�� 
 

 

 

13. Two men were in a building when a stone was thrown up from the ground beside them. The 
two men saw the stone through their windows as it rose and fell. The time between the two 
events for the first man was 10𝑠 and for the second man it was 6𝑠. What is the difference in height 
between the two windows? Neglect air friction. 

. رأى ا����ن �� ��ل ������ه�� ا���� ��ل  �����ه الأ�لى  ��ف �����ه ��� �� الأرض  ،. ر��ن في ��نى13
ا�ر���ع ���  في. �� ا���ق  6sو����� ا���ني ه�   10sار����ه وه���ه، ��ن ا���� ��� ا������ ����� الأول ه�  

 ا��������؟ أه�� ا����ك ا�ه�اء.

a) 490.0𝑚 
b) 313.6𝑚 
c) 78.4𝑚 
d) 39.2𝑚 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

14. A ball is thrown vertically upward with speed 𝑣� . At the same instant, another ball is dropped 
from a height 𝐻 directly above. They collide when the first ball is at maximum height. What is the 
initial speed 𝑣� in terms of 𝐻 and 𝑔? 

���ه�. ���د�� ا�����ن  𝐻في ��� ا�����، أ���� ��ة أ��ى �� �لى ار���ع   .�𝑣. رُ��� ��ة �لأ�لى �����  14
 ؟𝑔و  𝑣�   �����𝐻����� و��� ا���ة الأولى �ر����ه� الأ�صى. �� ه� ا����� ا����ا��� 

a) �𝑔𝐻/2 
b) �𝑔𝐻  
c) �2𝑔𝐻 
d) 𝑔𝐻/2 

 
 
 

15. Two vectors have magnitudes 3 and 4. Which of the following is NOT a possible magnitude of 
their sum? 

 . أي ��� �لي ��� ����� ����ار �����ه��؟ 4و 3. ���ه�ن �ه�� ���اران 15

a) 1 
b) 5 
c) 7 
d) 8 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

 

16. Vector 𝐴 points east with magnitude 6. Vector 𝐵�⃗  points north with magnitude 8. What is the 
magnitude of the victor ( 𝐴 − 𝐵�⃗ )? 

⃗���𝐴 ) ا����ه �� ه� ���ار .8���� �����ل و���اره   ⃗�𝐵. ا����ه 6���� ����ق و���اره  𝐴. ا����ه  16 −  𝐵���⃗  ؟(

a) 2  
b) 10  
c) 14  
d) 48  
 

 

17. The following sets of three forces act on a body. In which case the resultant cannot be zero? 

 ���؟  �����ه�� ���� أن ���ن  ���������ّ� ������ت �� ��ث ��ى �لى ��� ��.  أي . 17
a) 10 𝑁, 10 𝑁, 10 𝑁 
b) 10 𝑁, 10 𝑁, 20 𝑁 
c) 10 𝑁, 20 𝑁, 20 𝑁 
d) 10 𝑁, 20 𝑁, 40 𝑁 
 

  



  

11 
 
 

 الوطني  لعلوم والریاضیاتاأولمبیاد 

 

18. A motorcycle moves east with a velocity of 30.0 km/h, and then turns towards the north with 
a velocity of 26.5 km/h. What is the magnitude of the change in velocity? 

، �� ���ّ� ا���هه� �����ك �����ه ا����ل ����� 𝑘𝑚/ℎ 30.0����ك دراّ�� ��ر�� �����ه ا���ق �����  .  18
26.5 𝑘𝑚/ℎ.   �����؟ا����ه� �� ���ار ا����ّ� في ا 

a) 4.00 km/h 
b)  − 4.00 km/h 
c) 40.0 km/h 
d) 56.0 km/h  

 
19. Three vectors  in two dimensions have equal magnitudes. The angle between any two of them 
is 120°. What is the magnitude of their sum? 

، ��� ه�  ∘120���� �ه� ��� ا����ار. �� ���� ا��او�� ��� أي ا���� ��ه�� ���وي  ���ه�ت في �ُ   ��ث .19
 ���ار �����ه�؟ 

a( 0 
b(  .�ار ا��ا�� ��ه��� ��� 
c( √3  .�أ���ف ���ار ا��ا�� ��ه 
d( 3 .�أ���ف ���ار ا��ا�� ��ه 

a) 0  
b) The same as the individual magnitude  

c) √3 times the individual magnitude  

d) 3 times the individual magnitude 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

20. A ball moves in two dimensions starting from 𝑡 = 0, and its equations of motion are: 
𝑡ا���اء ��  . ����ك ��ة في �����20 =  :، و���د�ت ا����� �ه� ه�0

𝑥 = 3.0𝑡 (m)  , 𝑦 = (−4. 0𝑡� + 2.0𝑡 + 12) (m) 

How much is 𝑥 (in unit of m) When 𝑦 = 0? 

 ���� ��𝑥  ة����)m ن��� ����� (𝑦 =  ؟0

a) 2.0 
b) −1.5 
c) 6.0 
d) −4.5 

 

 

 

21. Mohammed threw a ball out of his building's window with a speed 𝑣� = 14m/s to his friend’s 
Khalid window in the opposite building, who captured it at its highest point. If the height of 
Muhammad's window is 4.0m and the height of Khalid's window is 9.0m. What is the distance 
between their buildings approximately? 

�𝑣. ��ف ���� ا���ة �� ����ة ����ه �����  21 = 14m/s    إلى ����ة ز���ه ���� في ا���نى ا������، ا��ي
��� ا������    9.0mوار���ع ����ة ���� ه�    4.0mا����ه� ��� أ�لى ار���ع �ه�. إذا ��ن ار���ع ����ة ���� ه�  

 ؟ ������ ا���������� 

a) 5m 
b) 10m 
c) 15m 
d) 20m 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

22. The following vectors describe the motion of an object moving with constant acceleration at 
time 𝑡 = 0: 

𝑟� = (5.0𝚤̂ − 2.0𝚥)̂𝑚 

𝑣⃗� = (3.0𝚤̂ + 6.0𝚥)̂𝑚/𝑠 

𝑎⃗ = (2.0𝚤̂ − 3.0𝚥)̂𝑚/𝑠� 

Which of the following vectors represents the position vector at maximum 𝑦?  

ع ���� ��� ا����� 22 𝑡. ��� ا����ه�ت ا������ ���� ��� ����ك ����ر = 0: 

𝑟� = (5.0𝚤̂ − 2.0𝚥)̂m 

𝑣⃗� = (3.0𝚤̂ + 6.0𝚥)̂m/s 

𝑎⃗ = (2.0𝚤̂ − 3.0𝚥)̂m/s� 

 ؟𝑦��� ���� �ـ�� ���ه ا����� ��� أ ����أي ا����ه�ت ا������ 

a) 𝑟� = (11.0𝚤̂ + 10.0𝚥̂)𝑚 
b) 𝑟� = (15.0𝚤̂ + 4.0𝚥̂)𝑚 
c) 𝑟� = (9.5𝚤̂ + 7.0𝚥̂)𝑚 
d) 𝑟� = (11.8𝚤̂ + 3.5𝚥̂)𝑚 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

23. Two projectiles are launched with the same initial speed, one at 30° and one at 60° 

above the horizontal. Which statement is true? 

a) The 30° projectile has greater range 

b) The 60° projectile has greater range 

c) Both have the same range 

d) Both have the same maximum height 

��ق الأ��. أي ا����رات   ∘60وا���ني ��او��    ∘30. �� إ��ق ���و��� ���� ا����� ا����ا���، الأول ��او��  23
 ا������ �����؟ 

a( �ه ��ى أ���  °30 ��او�� ���وفا� 
b( ه ��ى أ���  ∘60���وف ا� ـ� 
c( ه�� ��� ا���ى  ا����و��ن� 
d(  ��� ��الأ�صى ا�ر���عا����ن �ه 
 

24. A projectile is launched at angle 𝜃 above the horizontal. At what point in its trajectory is its 

speed minimum? 

a) At lunch 

b) At maximum height 

c) Just before landing 

d) Speed is constant throughout 

 أ�� �� ����؟  ا���د��  ��ق الأ��. ��� أي ���� في ���ر ا����وف ����ن ����ه  𝜃. أ��� ���وف ��او��  24

a(  الإ��ق ��� 

b(  أ�لى ار���ع ��� 
c(   ا����ط ��� 
d(  ا����� ����� ��ل ا����ر 
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 الوطني  لعلوم والریاضیاتاأولمبیاد 

 

25. A projectile is launched with an angle 20.0∘ with respect to the horizon. If its flight duration is 
10.0s, at what angle approximately should it be launched with the same initial speed for its flight 
duration to take 20.0s? 

، ��لى أي زاو�� ������ ��� إ���ه  10.0𝑠������� �لأ��. �� ���� ��ة �����ه    ∘20.0�او��  �. أ��� ���وف  25
  ؟20.0𝑠���� ا����� ا����ا��� �تى ���ن ��ة �����ه  

 a) 10.0∘ 

 b) 40.0∘ 

c) 43.2∘ 

d) 47.5∘ 
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