
Unit 9M.1: Atomic and molecular structure 

Atomic Structure 
All elements are made up of atoms. The atoms of one individual  
element are identical in every respect, and differ from the atoms 
 of all other elements. Atoms are made up of sub-atomic particles  
called protons, neutrons and electrons.  
Table 1 shows the relative masses and charges of these particles.  
 Mass of a proton is equal to the mass of a neutron. However, an  
electron’s mass is only 1/ 1840 that of either a proton or neutron. 
 As the largest atoms still have less than a hundred electrons, the  
electron’s mass is regarded as so small it can be ignored. 
 
Table 1: 
Particle Symbol Relative 

mass 
Relative 
charge 

Proton p 1 +1 

Neutron n 1 0 

Electron e 1/1840 -1 

 
Every element has its own proton number (Z) and atomic mass (A).  
The proton number of an element is the number of protons in its  
atom (which is equal to the number of electrons) 
Atomic mass (or nucleon number) of an element is the total number  
of protons and neutrons present in the nucleus. 
Consider a sodium atom, whose atomic mass is 23. This means its atom  
 contains in total 23 protons and neutrons. However, the atomic number of  
sodium is 11, which means it contains 11 protons and 11 electrons. By  
subtracting  the atomic number from the atomic mass, we obtain the  
number of neutrons present in the atom.  
From this, we can deduce that a sodium atom has 11 p, 11 e, and 12 n 
Isotopes 
Isotopes are atoms of the same element with different numbers of  
neutrons.  
As they have different numbers of neutrons, isotopes have different masses.  
However, chemically they are identical, as they contain the same number of  
electrons and protons. If they do not, then their proton number would change  
and, therefore, so would the element.  

 
Compare: In your 
notebook, make a table 
to compare the 
features of protons, 
neutrons, and 
electrons. Include mass, 
charge, and location in 
an atom. 



Consider the element hydrogen. This can exist as three isotopes, 
 as is shown in figure below. 
 
 
 
 
 
 
 
 
 
 
Arrangement of particles in an Atom 
The protons and neutrons are held, tightly packed together, in the  
centre of the atom which is called the nucleus. The size of the nucleus  
is very small in comparison with the overall size of the atom. If we make 
 a hydrogen atom the size of a football, then its nucleus would be the 
 size of a pinhead.    
Electrons move around the nucleus somewhat like planets orbit around  
the sun. These orbits or layers called energy levels. Each energy level  
can hold a certain number of electrons. The first energy level is closes 
 to the nucleus. It can hold up to two electrons. The second energy level  
can hold up to eight electrons. The third energy level can also hold up toeight 
electrons. Electrons in the outermost energy level are called 
valence electrons 
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Write down the proton  
number and atomic 
mass of 3 isotopes of 
hydrogen 
Hydrogen: Z=1  ,A=1 
Deuterium: Z=1, A=2 
Tritium: Z= 1, A=3 

Write all the 
vocab words you 

find in BOLD 
 

 

 

 

 

 

 

 

 

 
Describe where 
are electrons 
found in an atom. 
They move around 
the  nucleus in 
specific orbits 
called energy 
levels. 



 

WORKSHEET 
Q. Fluorine is an element which has 9 electrons. Draw in electrons in first and 
second energy level. 

 
 
1st

2
 shell: 2 

nd

 
 shell :7 

 
 
 
 
 

Q. Read the words in the box. Read the sentences. Fill in each blank with the 
word or phrase that best completes the sentence.  

 1. The number of protons in an atom is proton number    

2. On the periodic table, atoms in the same Group have the same number of 

valence electrons. 

 3. An electron in the outermost level of an atom is a valence electron 

4.   The outermost energy level of an atom is considered full if the level 

 contains       8      electrons. 

5.  The first energy level of any atom can only hold ___2 electrons. 

 
Q.  Which is more likely to form bonds, an atom with 8 valence electrons or 

an atom with less than 8 valence electrons? 

Less than 8 valence electrons in order to complete the outer most level 
 
 
 

valence electron,   2 ,    proton number, Group,       8 



Q. The atomic number of carbon is 6 and the atomic number of nitrogen is 7.How 
do the number of neutron and proton in the nuclei of carbon 14  and nitrogen 14

Each atom of carbon has 6 protons in its nucleus, and each atom of nitrogen 
has 7 protons. So, the number of neutrons in carbon-

 is 
different? 

14 is 14 -6 =8 neutrons. 
The number of neutrons in nitrogen-14

 
 is 14 -7 =7 neutrons.  

Q. Choose the best answer 

1.Isotopes always have 
 a. the same number of protons. 
b. the same number of neutrons. 
 c. a different proton number. 
d. the same mass. 

2.If carbon has an atomic number of 6, how many neutrons does carbon-12 
have? 
 a. 12 c. 6 
b. 8 d.

3.What is the mass number of an atom that has 5 protons, 6 neutrons, and 5 
electrons? 

 18 

 a. 1 c. 10 
b. 11 d. 16 

 

Q. Read the description. Then, draw a line from the dot next to each 
description to the matching word. 

Reference: 
Federal Chemistry 
A course for ‘O’ Level 
Federal Publications   (Third Edition: 2000) 

 1. particle with no electrical 
charge (d) 

 2. particle that is positively 
charged  (c) 

 3. particle that is negatively 
charged  (a) 

 4. part that contains most of 
the mass of an atom (b) 

 

 

 

 

  a. electron 

 b. nucleus 

 c. proton 

 d. neutron 
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