
 

 

THE PERIODIC TABLE 
 
Introduction  
• Dmitri Mendeleev is the father of periodic table. He 
arranged elements in a table according to atomic masses. He 
discovered many elements and left blank spaces for the 
undiscovered ones. 
• Henry Moseley solved the puzzle of periodic table after 
the discovery of noble gases. He arranged elements in his 
table according to atomic numbers. After his study the 
modern periodic table appeared. 
• The modern periodic table contains physical and chemical 
properties of elements. It is arranged according to increasing 
atomic numbers. 
• Horizontal rows are called periods. There are 7 periods 
beginning with a metal and ending with a noble gas. 
• Vertical columns are called groups or family. There are 8A 
and 8B groups. The group 8B contains 3 columns. A groups 
are called main or representative groups. And B groups are 
called transition metals. 
  
The periodic table and Electron configuration  
• The elements which have almost similar chemical and 
physical properties are put in the same groups. They have 
similar electron configurations as well. 
• Valance electron configurations of the elements in the 
same group are the same. Their physical properties gradually 
change. 
Periods  
• There are seven periods of which three are short, two are 
medium, and two are long. 
• In the first period there are 2 elements, both of them are 
gases. He is inert and put among noble gases.  
Groups  
• There are two types of groups, A and B. 1A and 2A groups 
belong to s-block. 3A, 4A, 5A, 6A, 7A, and 8A groups belong to 
p-block.  
• The elements of group B belong to d-block, transition 
metals. 

 
 
Finding  Group and Period Numbers 
• The place of any element in the periodic table ca be easily 
found when its atomic number is known.  
• The biggest principal quantum number(shell number) of 
any atom shows the period number.  

• Total number of electrons in the highest energy shell gives 
the group number. 
• If the electron configuration ends with s or p orbitals, it 
belongs to A group. 
• If the electron configuration ends with d or f orbitals, it 
belongs to B group.  
 
Example 1 
Determine the period and group of following atoms in the 
periodic table. 
a. 3Li 
b. 20Ca 
c. 14Si 
d. 35Br  
 
Solution 
a. 3Li: 1s

2
 2s

1 
2

nd
 Period, 1A group

 
 

b. 20Ca: 1s
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Example 2  
What is the number of electrons of an element that is in 3rd 
period and 5A group. 
Solution 
X: 35Br: 1s2 2s2 2p6 3s2 3p3  15e,  15X 
 
2. Periodic Trends  
• From the models, predict whether the ions of these 
elements will be larger or smaller than the atoms. Be sure to 
justify your predictions. 
• A trend is a predictable change in a particular direction. 
• Understanding a trend among the elements enables you 
to make predictions about the chemical behavior of the 
elements.  
• These trends in properties of the elements in a group or 
period can be explained in terms of electron configurations 
 
1. Electronegativity  
• Electronegativity is a measure of the ability of an atom in 
a chemical compound to attract electrons.  
• The atom with the higher electronegativity will pull on the 
electrons more strongly than the other atom will.  
• Electronegativity depends on charge of nucleus and 
distance between the nuclei and electrons of a covalent 
bond.  
• Linus Pauling, an American chemist developed a scale for 
electronegativity which is based on the values of bond 
energies.  
• He arbitrarily gave 4.0 for the electronegativity of fluorine. 
Values for the other elements were calculated in relation to 
this value. 
• Electronegativity is closely related to ionization energy 
and atomic radius. 



 

 

• Electronegativity increases from left to right across a 
period and decreases from top to bottom in a group.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Metallic and Nonmetallic Properties  
• About 80% of the elements in the periodic table are 
metals. 
• Only the eleven elements, H, C, N, O, P, S, Se, F, Cl, Br, I 
and noble gases are nonmetals.  
• However B, Si, Ge, As, Sb, Te, Po and At are metalloids.  
• Metallic and nonmetallic properties are related to the 
number of valance electrons and radius of an atom. 
• As we closer to Fr among metals from right and top of 
periodic table metallic properties increase, and closer to F 
from left and bottom of periodic table nonmetallic properties 
increase.  
• In the periodic table, the metalloids lie along the border 
between metals and nonmetals. 
• Some metalloids such as silicon, germanium (Ge), and 
arsenic (As) are semiconductors. 
• Metalloids have some chemical and physical properties of 
metals and other properties of nonmetals.  
 
3. Atomic Radius  
• Atomic radius is the distance between the nucleus and the 
outermost electron. It affects the melting point, boiling point, 
density of elements and the ability of losing or gaining 
electrons by atoms.  
• Two factors affect the atomic radius of elements: number 
of energy level and nuclear charge. 
• Atomic radius increases from top to bottom within a 
group, and it decreases from left to right across a period in 
the periodic table. 
 
 

 
 
 
 
 
 
 
4. Ionic Radius  
• When metal atoms become positive ion, cation, their 
atomic radii decrease, and when nonmetal atoms become 
negative ion, anion, their atomic radii increase. 

• The atomic radii of isoelectronic ions are not equal to their 
parent atoms because of different protons in their nuclei. 
Since more protons mean more attraction, more protons in 
isoelectronic ions or atoms have a smaller radius.  
 
 
 
 
 
 
 
5. Ionization Energy  
• The ionization energy is the energy required to remove an 
electron from an atom or ion. 

Mg(g)    Mg
+1 

(g)    + e
-
                 I1=737.4 kJ/mol 

Mg
+1 

(g)    Mg
+2

(g)  + e
-
                 I2=1454.6 kJ/mol 

Mg
+2 

(g)    Mg
+3

(g)  + e
-
                 I3=7720.5 kJ/mol 

                                   I1 < I2 <I3 

• Ionization energies can be used to predict the number of 
valance electrons of an atom.  
• Ionization energy decreases from top to bottom within a 
group, and it increases from left to right across a period.   
 
 
 
 
 
 
 
 
 
6. Acidity and Basicity  
Acidity and basicity of an oxide of an element depends upon 
the electronegativity of that element. The greater the 
electronegativity the more acidic oxide of the element, and 
the less the electronegativity, the more basic the oxide the of 
the element.  
• The acidity of the oxides of elements increases from left to 
right in a period, and the basicity of the oxides of elements 
decreases. 
• In a group acidity of the oxides of elements decreases, and 
the basicity of the oxides of elements increases from top to 
bottom. 
 



 

 

Section Review  
1. Why are the Group 7A elements, the halogens, the most 
reactive of the nonmetal elements?  
A. They have the largest atomic radii.  
B. They have the highest ionization energies.  
C. They are the farthest right on the periodic table.  
D. They require only one electron to fill their outer  energy 
level.  
 
2. Which one of these is a transition element?  
A. Ba  
B. C 
C. Fe 
D. Xe 
 
3. Why is iodine placed after tellurium on the periodic table if 
the atomic mass of tellurium  is less than that of iodine?   
3. Because the periodic table is based on atomic number, not 
atomic mass. The atomic number of iodine is one higher than 
the atomic number of tellurium.  
 
4. Following elements are in the same period of the periodic 
table. How are they ordered in terms of electronegativity?                             

34Se, 20Ca, 32Ge, 35Br, 30Zn 
4. Electronegativity increases from left to right across a 
period. Therefore;     35Br > 34Se > 32Ge > 30Zn > 20Ca  
 
5. State the following elements as metal, metalloid, and 
nonmetal. Ba, C, Cr, Cl, Sb, W, Ge, Si, F 
5. Metals:  Ba, Cr, W. Metalloids:  Sb, Ge, Si. Nonmetals:  C, Cl, 
F  
 
6. A metal is called malleable if it  
A.  has a shiny appearance. 
B.  can be hammered into sheets. 
C.  can be squeezed out into a wire. 
D.  exists naturally as an element. 
 
7. Trends in the properties of elements in a group or period 
can be explained in terms of 
A.  binding energy. 
B.  atomic number. 
C.  electron configuration. 
D.  electron affinity. 
 
8. Which is the best reason that the atomic radius generally 
increases with atomic number in each group of elements? 
A.  The nuclear charge increases. 
B.  The number of neutrons increases. 
C.  The number of energy levels increases. 
D.  A new octet forms. 
 
9. A measure of the ability of an atom in a chemical 
compound to attract electrons is called 
____________________. 

9. A measure of the ability of an atom in a chemical 
compound to attract electrons is called electronegativity.  
10. State whether the oxides of the elements C, N, Ba, S, Na, 
Fe, P are acidic or basic. 
10. Acidic oxides: CO2, NO2, N2O3, SO2, SO3, P2O7  
Basic Oxides: BaO, FeO, Fe2O3, Na2O 
Neutral Oxides: CO, NO 


