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         K, L, M, 4s² 

 

Electron structure of the ground state atom is  K, L, M, 4s2 . 

What is the chemical symbol of this element? 
 

AA((  Ca 
((BB  Sr 
CC((  Zn 
DD((  Ti 

  

  
  

  

Pd 46

  
 

converter at car exhausts to reduce pollution. Which set of quantum 

numbers could NOT correspond to an electron in a ground-state phase Pd 

atom? 
 

AA((  n = 2, l = 1, ml = –1, ms = 1/2 
((BB  n = 3, l = 2, ml = –1, ms = –1/2 
CC((  n = 4, l = 0, ml = 0, ms = –1/2 
DD((  n = 5, l = 2, ml = 0, ms = 1/2 
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a 

b 

c6s² 

d3s² 3p¹ 
 

 

Consider statements regarding the valence electron structure of the 

ground state atoms : 

 Valence electron structure of bromine is: 4p7 

 Valence electron structure of iron is: 4s2 3d6 

 Valence electron structure of cesium is: 6s2 

 Valence electron structure of aluminum is: 3s2 3p1 

 
 

AA((  bb dd  Statements bb and dd only. 
((BB  dd  Statement dd  only. 
CC((  aa cc  Statements aa and cc only. 
DD((  bb cc dd . Statements bb , cc and dd . 
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In a national center for advanced materials research, a team of Saudi chemists is 

studying chromium salts used for coating metal surfaces in the oil and gas 

industry, automotive spare parts manufacturing, and equipment structures in 

national factories. A pure binary ionic compound composed only of two elements, 

X and Y, was analyzed, and high-precision measurements gave the following 

results : 

 The cation in the compound has a mass number of 52, contains 28 neutrons, 

and the number of its electrons is three less than the number of its positive 

charges. 

 The anion in the compound has a mass number of 19, contains 10 neutrons, 

and the number of its electrons is one more than the number of its positive 

charges . 

Assuming the ions are monatomic and the compound is electrically neutral : 

What is the correct formula for this compound, and what is its systematic name? 

AA((   II (  

((BB   III (  

CC((   III ( ,  

DD((   III ( ,  
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X Y 

Two different compounds consisting only of two unknown elements, X and 

Y. The compounds exhibit the following composition: 

 

The compound 

X 

Mass of element X 

Y 

Mass of element Y 

A 1.206 g 2.755 g 

B 1.651 g 4.714 g 
 

  Y  2-

A  2XYB

X B  A A:XBX 

(  

. 

If you know that the oxidation number  of element Y in both 

compounds is constant and equals (- the empirical formula of 

compound A is XY2, what is the simple chemical formula of compound B? 

And what is the ratio of oxidation numbers of element X in compound B to 

compound A (XB:XA  

(Note  Oxidation number: the hypothetical charge carried by an atom of an 

element, assuming that all bonding electrons are completely transferred to the 

more electronegative atom. 

    Formula  A:XB(X Ratio 

AA((  5Y3X 4:5 

((BB  5Y2X 5:4 

CC((  5Y4X 5:4 

DD((  2.5Y1X 5:4 
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35.50  
 

  

 
 

At a seawater desalination plant on the Red Sea coast in Jeddah, a Saudi 

team of chemical engineers uses chlorine isotopes to trace salt movement 

inside high-efficiency desalination units. Spectrometric measurements 

show that chlorine in seawater consists 

mass of chlorine is approximately 35.50. 
 

Assuming no other isotopes are present, what is the approximate 

 
 

AA((  25 % 

((BB  50 % 

CC((  75 % 

DD((  87.5 % 
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Saudi Arabia has important bauxite deposits—especially in the Qassim 

region—which are used to produce aluminum. Aluminum is widely used in 

major industries such as aircraft parts, construction materials, and modern 

energy projects. Understanding the ionization energies of aluminum helps 

explain how easily it loses electrons and forms its useful ions in these 

industries. 

Which one of the following equations represents the third ionization energy 

of Aluminium?  

 
 

AA((  Al(g) 3+(g) + 3e- 
((BB  Al+(g) 2+(g) + e- 
CC((  Al3+(g) 4+(g) + e- 
DD((  -+ e (g)3+(g) 2+Al  
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 X Y  . 

The following table shows the successive ionization energies of elements X 

and Y. 

 

 
1st 2nd 3rd 4th 5th 6th 

X 578 1817 2745 11577 14842 18379 

Y 1314 3388 5301 7469 10990 13327 
 

  X   Y 

Which of the following represents the most likely formula for the compound 

formed by the combination of elements X and Y? 

AA((  XY2 
((BB  X2Y 
CC((  X2Y3 
DD((  X3Y2 

  

  

  



  
 
 

10 
 

 

  

 

 

 

.  

5 p 

some elements in the second and third periods. Which element has 5 

electrons in its p orbital in its valence shell ? 

 
 

AA((  A 

((BB  B 

CC((  C 

DD((  D 
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 3+Sc +K -Cl 2+Ca -2S  

Which of the following represents the correct relative sizes of the ions: 

Sc3+, K+, Cl-, Ca2+, S2 -? 
 

AA((  

 

((BB  

 

CC((  

 

DD((  
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Which of the periodic table elements shown below contains the greatest 

number of unpaired electrons in the ground state? 
   
         
        
 Y     W      X    Z  
                  
                  
                  

 
 

AA((  X 

((BB  Y 

CC((  Z 

DD((  W 
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The attached diagram 

elements from the same period. Which of the following statements must be 

true? 

 
 

AA((  
  X. 

 

((BB  
 X . 

 

CC((  
 Z . 

 

DD((  
 Z . 

The electronegativity value will be greatest in element Z. 
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The attached table gives 

order: Carbon, Oxygen, Phosphorus, and Chlorine 

 

Element number 

 

Atomic radius 

 

 

First ionization e  

1 170 1086.5 

2 180 1011.8 

3 175 1251.2 

4 152 1313.9 
 

3 

Which element is number 3? 
 

AA((  Carbon  

((BB  Oxygen     

CC((  Phosphorus   

DD((  Chlorine   
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There is a need to design a highly conductive and soft alloy is intended for 

use in ultra- Which choice of base metals is most 

appropriate from the perspective of ionization energy and metallic 

structure? 

AA((  
 

Elements with very high ionization energies and small atomic radii 

((BB  

 

Elements with relatively low ionization energy and freely moving 

valence electrons 

CC((  
   

 

DD((  
 

Highly electronegative halogen elements 
  

  

  

 

Which is the correct arrangement of the following compounds according to 

the increase in lattice energy? 

LiF, MgO, MgS ,LiI 

AA((  LiI < LiF < MgS < MgO 
((BB  LiF < LiI < MgO < MgS 
CC((  LiI < LiF < MgO < MgS 
DD((  MgS < MgO < LiI < LiF 
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     MgO         MgO               

          Mg²          :      

O²           Cl     O²            

Mg²    O²  . 

                            

 MgO  

, it is observed that MgO has a 

much higher melting point, although both contain the same cation  Mg² , this 

:  the charge of the O²   anion is 

greater than that of  Cl , the radius of O²   is 

electrostatic attraction between Mg²  and O²  is stronger. 

Based on the information above, which of the following statements best 

explains why MgO has a high melting point? 
 

AA((  
  O²      

Because the large  O²   charge reduces the electron repulsion 

((BB  
 MgO          

Because MgO possesses a much higher lattice energy than  

CC((  
        

Because possesses very small ions that increase repulsion 

DD((  
  

Because chlorine is less electronegative than oxygen 
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  :1  4

 

1 :(2s² 2p³      2 :(2    3 :(2    4 :(3 

: 

  2p³  p  

. 

 43

3 

  1  2  3  4

 

In an experiment on isolated gas-phase atoms, a researcher studies four atoms labeled 

with the numbers from 1 to 4. It is known that all of them belong to the second or third 

period of the periodic table, and that their valence- : 

 

The researcher also knows that: 

 -

so gaining an extra electron is less favorable than a simple left-to-right periodic 

trend would suggest. 

 

electronegative . 

 

AA((   
((BB   
CC((   
DD((   
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.  

. 

Nitrous oxide (

controlled doses as a sedative in dentistry and healthcare. It is also 

employed in cooking to aerate sauces, creams, and foams, such as in 

whipped-cream canisters. Additionally, nitrous oxide serves as an oxidizer in 

rocket propellants and motor racing fuels. 

    

Which of the following structures ccaannnnoott represent resonance forms for 

N2O? 

   
 

 
a b c d e 

 

AA((  a, c  

((BB  c, d, e  

CC((  d, e 

DD((  c, d 
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  . 

are inorganic pyrophosphate salts widely used in industry, nutrition, and 

biomedical applications. The formula of calcium pyrophosphate is .  

pyrophosphate. 
 

AA((  3)7O24, Fe7O24Na 

((BB  Na2 2O7, Fe4 2O7)3 

CC((  Na4 2O7 2O7)3 

DD((  Na2 2O7 2O7 
 

  

 

     CO      

What is the correct order of decreasing C–O bond length in each of:           

CO, CO2 and CO3
2- ? 

.   :  

Note: The order in the options is read from left to right 
  

AA((  -23> CO 2CO > CO 
((BB  CO32- > CO2 > CO 
CC((  CO2 > CO32- > CO 
DD((  CO > CO32- > CO2 
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Element 
EN 

 

Element 
EN 

F 4.0 C 2.5 
O 3.5 S 2.5 
Cl 3.0 H 2.1 
Br 2.8 Na 0.9 

 

You have the following species:                              :                                    

  
 

Use the electronegativity differences to determine which of the following 

statements are correct: 

 Two of the species above contain polar 

covalent bonds. 

(a      

. 

b One of the species above contains ionic 

bonds. 

(b      

. 

c All of the species above contain covalent 

bonds. 

(c    

. 

d Two of the species above contain nonpolar 

covalent bonds. 

(d      

. 

             Which of the above statements are right? 

AA((   aa     cc  Statements aa and cc  only.            

((BB  bb     dd  Statements bb and dd only.   

CC((  aa  bb   dd. Statements aa, bb and dd.         

DD((   aa    cc      dd. Statements aa, cc and dd..        
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Match the particles 

and mark the appropriate choice. 
 

 

             

Particle                

          

 Shape 

 SF6 

 NO3- 

 5 

 CCl4 

 CO32- 

 SnCl2 

 CO2 

 SO3 

ii  
 

iiii  

 
iiiiii  

 
iivv  

 
vv  

 
vvii  

 
 

  ii  iiii  iiiiii  iivv  vv  vvii  

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

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

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

DD((  h a, c b, e d f g 
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particles. Each particle contains only one atomic nucleus. (The capital letters do 

not represent the real chemical symbols of these particles  

 

Particle 

 

Number of protons 

 

Number of electrons 

 

Number of neutrons 
A 18 18 22 
B 17 17 18 
C 16 18 16 
D 19 19 22 
E 20 20 20 
F 19 19 20 
G 21 21 24 
H 19 19 21 

 

 

a (  

b ( D F H  

c( C  

d ( A E H  

Examine the following statements about the above chemical particles: 

 The table contains chemical particles for a total of eight elements. 

 one element.  

 Particle C is a cation, the others are atoms. 

 Particle A, E and H have the same mass number. 

Which of the above statements are correct?                            

AA((  bb dd  Statements bb and dd only. 
((BB  aa cc  Statements aa and cc only. 
CC((  aa bb dd . Statements aa , bb and dd. 
DD((  aa bb cc . Statements aa , bb and cc . 
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Which of the following formulae shows a correct formula for an ionic 

compound?  

AA((  S2H 
((BB  Mg2O 
CC((  CF4 
DD((  BaCl2 

 

 : 

a(     . 

b(    HCl . 

c(     . 

d(    . 

  

Examine the following quantities: 

NNuummbbeerr of protons in a methane molecule CH4 .

NNuummbbeerr of protons in a hydrogen chloride molecule HCl .

NNuummbbeerr of protons in an ammonia molecule NH3 .

NNuummbbeerr of protons in a nitrogen molecule N2 .

Which of the above quantities is equal to the number of protons in a water molecule? 

AA((  aa    cc  Quantities aa and cc only. 
((BB  bb   dd  Quantities bb and dd only. 
CC((  aa bb  cc . Quantities aa, bb and cc. 
DD((  . All of them. 
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