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A plant in Jubail is developing a high-temperature resistant ceramic material 

check the consistency of the composition of this oxide from two different 

production lines, the quality control department analyzed three pure samples and 

obtained the following data: 

   
A  2 
B 4 5  
C 6 4 

  

  O 

  

Assume the approximate molar masses  

Do the data support the law of definite proportions for a single compound

?

What is the simplest empirical formula of this oxide ?

AA  
   proportions, and the likely  

  
   

CC  
   

support the presence of two different 

  

DD  
  

No conclusion about the law of definite 

proportions can be drawn without knowing the 
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X  : 

  X   

    

      pp  nn  ee        pp, nn, ee 

In the nuclear medicine unit of a hospital in Riyadh, a radioactive isotope of 

an element 

shows the presence of a negative ion, denoted as X , and here are some data 

about this ion: 

 

What are the numbers of protons pp, neutrons nn, and electrons ee in this 

isotope,  

AA  35 p  ,   45 n  ,   36 e 

  36 p  ,   44 n  ,   35 e 

CC  35 p  ,   44 n  ,   36 e 

DD  34 p  ,   46 n  ,   36 e 
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Ge

  

  

Your smartphone, which you use daily, relies on a variety of chemical 

electronic circuits  

Considering germanium’s position in the periodic table and its properties as 

a semiconductor, which of the following compound formulas is uunnlliikkeellyy  ttoo  

rreepprreesseenntt  aa  rreeaall compound of Germanium? 

AA  GeH4 
  GeS2 

CC  GeO2 
DD  3GeF  
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Ar K  

Argon, Ar, has a higher relative atomic mass than Potassium, K, but appears 

 

Ar 

K 

 

Why is Argon listed before P  

AA  
 

Argon has fewer neutrons than Potassium 

  
Argon has more neutrons than Potassium 

CC  
 

Argon has fewer protons than Potassium 

DD  
 

Argon has more protons than P  
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Which of the following ions would have the most unpaired electrons?  

AA  Mn2+ 

  Ni3+ 

CC  2+ 

DD  Cr6+ 

 

 

Which of the following compounds exhibits the strongest ionic attraction?

AA  LiI 
  NaCl 

CC   
DD  KBr 
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 : 

 

 

 
 

O  

N  

C  

  

Sn  

 

Which is the correct arrangement of the bonds by increasing polarity in 

these four oxides: 

CCOO22,,  NNOO22,,  SSnnOO22,,  TTeeOO22

 least polar    most polar    

AA  2< CO 2SnO  <2 < TeO 2NO 

  TeO2 < CO2 < SnO2 < NO2 

CC  CO2 < NO2 < SnO2 < TeO2 

DD  NO2 < CO2 < TeO2 < SnO2 
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  :  

Match the particles in the first column with the types of internal bonds they 

contain in the second column, then choose the correct answer  

NNoottee::  

            

Particles       

      

    

CCl4

NH4+

CH4

Mg(OH)2

NaCl

i 
 

Ionic 

ii 

 

Covalent 

iii 

 

Coordinate 

iv 

 

 

ii  iiii  iiiiii  iivv  

AA  a, c, h b, d, e, g,  c, e a 

  a, c, g, h b, c, d, e, f, g, e b 

CC  a, c, g, h b, c, d, d g 

DD  a, h b, d, e, h, b c 
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 : 

a   

b   

c   

d   

  

You have the following quantities: 

NNuummbbeerr of electrons in chloride ion

NNuummbbeerr of electrons in calcium ion

NNuummbbeerr of electrons in potassium ion

NNuummbbeerr of electrons in sulfide ion

Which of the above quantities is equal to the number of electrons in argon 

atoms ? 

AA  aa    dd  Quantities aa and dd only. 
  bb   cc  Quantities bb and cc only. 

CC  aa    cc  Quantities aa and cc only. 
DD  . All of them. 
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������ا ����  . وُ�� ا�����ن في ��ء ����������ن في ا���������  و  وا����،ا����  �������ن فين ����  .1

 .����   

1. Two objects are identical in shape and volume but differ in density. Both objects were placed in still

water and became completely submerged.

 . ��ة ا���� أ��� �لى ا���� ذي ا������ الأ�لى

The buoyant force is greater on the object with higher density.

(A)

 . ��ة ا���� أ��� �لى ا���� ذي ا������ الأ�� 

The buoyant force is greater on the object with lower density. 
(B)

 .��ة ا���� ����و�� �لى ا������

The buoyant force is equal on both objects. 
(C)

ا��ي ��� إلى ا���ع أو�ً. �لى ا����  أ�����ة ا���� 

The buoyant force is equal on both objects. 
(D)
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، و���� ا���� ا���ني �� ��� ا������ ����� �𝑣درا�� ��ر�� ���� ا���� الأول �� ����� ����� ����� ��د�� . 2
�� ���� ا����� ا���د�� ا������� ���را�� ��ل ا����� �����؟  .�𝑣��د��  

2. A motorcycle covers the first half of a certain distance with speed 𝑣�and the second half of the
same distance with speed 𝑣�.
What is the average (scalar) speed of the motorcycle over the entire journey?

𝑣� + 𝑣�
2

(A)

𝑣�𝑣�
𝑣� + 𝑣�

(B)

�𝑣�𝑣� (C)

2𝑣�𝑣�
𝑣� + 𝑣�

(D)
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𝑘𝑔 1000�����ً �����ء ا��ي �����ه    و��ءان ������ن ����ءان.  3 𝑚�⁄    �900. و��� ���� ��� �����ه  𝑘𝑔 𝑚�⁄

𝑘𝑔 800في ا����ء الأول ����� و��� ���� ��� �����ه    ���� 𝑚�⁄ ����  أي ا����ء�� وز�ه أ���؟ . في ا����ء ا���ني

3. Two identical containers are completely filled with water of density 𝜌� = 1000 𝑘𝑔 𝑚�⁄ . A piece 

of wood of density 900  𝑘𝑔 𝑚�⁄  is gently placed in the first container, while a piece of wood of

density 800 𝑘𝑔 𝑚�⁄  is gently placed in the second container.

Which container has the greater weight? 

الأول 

The first container
(A)

ا���ني 

The second container
(B)

وزن ا����ء�� ����وٍ 

Both containers are the same weight 
(C)

أ��� ا����ء ا��ي �ه ���� ��� وز�ه� 

The container contains the heavier piece of wood 
(D)
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��� ا����ر:  𝐺إلى ا�����   𝐴�� ا����� �� ���ار إزا�� ���� �����   .𝑙��ّ�� ��ل ���ه   .4

4. A cube has a side length of 𝑙  . What is the magnitude of displacement of an ant that moved from

point 𝐴 to point 𝐺 via the path: 

𝐴 →  𝐵 →  𝐶   → 𝐺

3𝑙 (A)

2𝑙 (B)

𝑙√3 (C)

𝑙√2 (D)
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��ل ا����ه�    �هأو�� ����� ���  𝑚/𝑠 60��ف ���� في ا���هٍ رأسي إلى أ�لى ����� ا���ا��� ���اره�   .5
10𝑠 �����ا����م  .�� ��ء ا𝑔 = 10𝑚/𝑠�

5. A particle is thrown vertically upward with an initial velocity of 60 𝑚/𝑠 .  Find its average velocity
during 10𝑠  from the start of motion, neglecting air resistance, using 𝑔 = 10𝑚/𝑠�

10 m/s (A)
16 m/s (B)
20 m/s (C)
26 m/s (D)
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أ���ء ����� ����س أ���د ��ّ��، �ّ�ر أ�� ا���ب ����� و��ة ا����س �� ا���� إلى ا�������� ��� ����� ��ل ا����.  . 6

 أي �� ا����رات ا������ ��� ���� ���� �� ���ث ��� ����� ا����ة؟ 

6. During an experiment to measure the dimensions of a sample, a student decided to convert the
unit of measurement from meters to centimeters when recording the length of the object. Which
of the following statements correctly describes what happens when the unit is changed?

 ����ّ� ا����� ا��������� ���ه� ����ل ����� ����� ا����ة 

The physical value of the length itself changes because of changing the unit 
(A)

 ����ّ� ا����� ا������ ����� ���� ا����� ا���د�� ��� ه� 

The measured quantity changes while the numerical value remains the same 
(B)

���� ا����� ا��������� ���ه�، ��� ا����� ا���د�� ����ّ� و��� �����ة ا�����ة 

The physical quantity remains the same, but the numerical value changes according to 
the new unit 

(C)

����ّ� ��ع ا����� ا��������� ���� ���� ���� ����� ��ً� �� ���� أ����� 

The type of physical quantity changes, becoming a derived quantity instead of a 
fundamental one 

(D)

20



𝑚��� ����ه  .  7 = 2.0 kg   و�����ه𝜌� = 800 kg/m�.   دل��� ���ه ���ً� في ����، أ��� وز�ه ا���ه�ي���  ��
. �� ����� ا�����؟وز�ه في ا�ه�اء

7. A body has a mass of 𝑚 = 2.0 kg and a density of 𝜌� = 800 kg/m�. When it is fully submerged in a

fluid, its apparent weight becomes half of its weight in air. What is the density of the fluid?

200 kg/m� (A)
400 kg/m� (B)
600 kg/m� (C)
800 kg/m� (D)
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ا���� ���� ����ك �لى �� ������. أي� ا����رات ا������ ��� ���� ا���� و�ً�� –���� ا���� ���نى ا����� .  8

 ���ً��؟ 

 

8. The figure shows the position–time (x–t) graph of a body moving along a straight line. Which of 

the following statements correctly describes the motion of the body? 

 

 ����ك ا���� ����رع ���� 

The body moves with positive acceleration. 
(A)  

 ����ك ا���� ����رع ���� 

The body moves with negative acceleration. 
(B)  

 ����ك ا���� ����� ���وي ���اً 

The body moves at zero velocity. 
(C)  

 ����ك ا���� �����ه ���� الأ�� 

The body moves toward the origin. 
(D)  
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