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Chemistry: 4.The Atom (and introduction to the periodic table) 

Please remember to photocopy 4 pages onto one sheet by going A3→A4 and using back to back on the photocopier 

 Syllabus 

OC39  Describe the structure of the atom, state the location, relative charge, and atomic mass of the sub-atomic 

 particles, and define atomic number and isotope 

 

OC40  Draw the Bohr structure of the first 20 elements 

 

 Student Notes 

 

 

 

In other words, an atom of iron is the smallest piece of iron that shows all of the properties of copper. 

 

Structure of the atom 

The atom has a solid central section called the nucleus with particles in orbit around it. 

 

The tiny particles found inside the atom are called “sub-atomic particles”.  

There are three particles; protons, neutrons and electrons 

 

The protons and neutrons are found in the centre of the atom – called the nucleus. 

The electrons revolve around the nucleus of the atom in fixed paths called orbits (shells) to form an electron cloud. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All atoms are neutral. Therefore, the number of protons must equal the number of electrons. 

 

Atomic number 

 

 

Mass number 

 

This means that the number of neutrons = mass number – atomic number 

 

Example 

The atomic number of fluorine is 9 and its mass number is 19. 

How many (i) protons, (ii) electrons and (iii) neutrons does a neutral fluorine atom have? 

(i) 9 protons, (ii) 9 electrons (same number as the number of protons), (iii) 10 neutrons (19 – 9) 

Particle Location Mass Charge 

Proton Inside the nucleus 1 Unit +1 

Neutron Inside the nucleus 1 Unit 0 

Electron Outside the nucleus  2000 times smaller than 

the mass of a proton 

-1 

An atom is the smallest particle of an element which still retains the properties of that element 

The atomic number is the number of protons in an atom  

The mass number is the number of protons plus neutrons in an atom 
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Isotopes 

Scientists used to think that all atoms of a given element were identical, but then they discovered some elements have 

two or even three different types of atom. They will all have the same number of protons (e.g. all sodium atoms have 

11 protons, all atoms of carbon have 6 protons), but they could have a different number of neutrons. 

e.g. some atoms of carbon have 6 neutrons, while other atoms of carbon have 8 neutrons.  

We say these atoms are isotopes of each other. 

 

 

 

 

The Periodic Table 
 

These are the first 10 elements: 

 

 

 

 

The periodic table contains over 100 different elements. 

The elements are arranged in a certain way in the periodic table. 

All the atoms in the first column have one electron in their outer shell, all electrons in the second column have two 

electrons in their outer shell and so on. 

We cover the Periodic Table in more detail later in the course. 

 

A Bohr diagram 

This way of understanding the atom was proposed by the Danish scientist Neils Bohr over 100 years ago, and so these 

diagrams are known as Bohr diagrams. 

 

While all the protons and neutrons are packed tightly together in the central nucleus, the electrons are arranged in a 

very specific pattern, according to a set of rules. 

1. Only two electrons can be in the first orbital (shell). 

2. Up to 8 electrons can be in all the other shells. 

3. The inner shells must get filled up before electrons appear in an outer shell. 

 

Example: Argon 

Argon has an atomic number of 18.  

This means that it has 18 protons and also 18 electrons. 

So 2 electrons go in the first shell (represented by black dots). 

8 electrons go in the next shell. 

8 electrons go in the outside shell. 

 

We call the arrangement of electrons the electronic 

configuration: 
e.g. the electronic configuration of argon is  2,8,8 

 

Calcium has an atomic number of 20, so the electronic 

configuration of calcium is 2,8,8,2 

Element Hydrogen Helium Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon 

Symbol H He Li Be B C N O F Ne 

Atomic no. 1 2 3 4 5 6 7 8 9 10 

The Periodic Table is an arrangement of elements in order of increasing atomic number 

Isotopes are atoms which have the same atomic number but different mass number 
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The next 10 elements: 

 

Element Sodium Magnesium Aluminium Silicon Phosphorus Sulphur Chlorine Argon Potassium Calcium 

Symbol Na Mg Al Si P S Cl Ar K Ca 

Atomic no. 11 12 13 14 15 16 17 18 19 20 
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Exam Questions 

1. [2006 OL]  

Complete the statements below. 

(i) Protons are ________________ charged particles. 

(ii) Electrons are ________________ charged particles. 

 

2. [2007 OL] 

Complete the sentences below.. 

(i) Neutrons and ____ are located in the nucleus of atoms. 

(ii) The ____move around outside the nucleus of atoms. 

(iii) The ____have no electric charge. 

 

3. [2008 OL] 

Complete each statement below.  

(i) The ___________________ is a particle that has no electric charge. 

(ii) The ___________________ is a particle that has a positive charge. 

(iii) The ___________________ is a particle located outside the nucleus. 

(iv) The ___________________ is a particle that has a relative atomic mass of one unit. 

 

4. [2010 OL] 

Complete the table below by choosing the correct particle from the list on the right and matching it with 

the information in the table. 

 

 

 

 
 

5. [2009 OL] 

Complete each statement below.  

(i) The particles located outside the nucleus are the ________________. 

(ii) The particles that have no electric charge are the ________________. 

(iii) The particles that have a positive charge are the _________________. 

(iv) The particles lost, gained or shared when atoms form bonds are the ________________. 

(v) Different types of bond can be formed when atoms combine. 

(vi) What name is given to the bond that involves an attraction between positive and negative ions? 

 

6. [2008] 

Sir Joseph John Thomson (1856-1940) announced his discovery of the electron in 1897 following extensive 

experimental work. He was awarded the Nobel Prize in 1906. Compare the charge and the mass of an electron 

with the charge and the mass of a proton. 

 

7. [2007] 

The diagram represents a sodium atom. 

The circles are electron orbits and the ‘Na’ represents the nucleus. The atomic number of 

sodium is 11.  

Using dots or Xs to represent electrons in the orbits give the electronic structure of sodium. 

 

8. [2010] 

A potassium atom has atomic number 19 and a mass number of 39. 

Complete the diagram using dots or crosses to clearly show the 

arrangement of electrons in the potassium atom. 
 

 

 

9. [2006] 

Potassium has an atomic number of 19.  

Give the arrangement of the electrons in an atom of potassium. 

 

Particle Location Relative charge Relative Mass 

A: Inside nucleus +1 1 

B: Outside nucleus –1 1/1850 

Proton 

Electron 

Neutron 
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10. [2009] 

Approximately 98.89% of carbon on the surface of the earth and in the atmosphere is carbon-12.  The remaining 

approximately 1.11% is carbon-13. The numbers 12 and 13 are mass numbers. The atomic number of carbon is 6. 

(i) How many neutrons are in the nucleus of a carbon-13 atom? 

(ii) Enter the missing word in the following sentence. 

Carbon-12 and carbon-13 are _________________________ of carbon. 

 

11. [2008] 

Define atomic number.  

 

12. [2006][2008] 

Define the term ‘isotope’. 
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Exam Solutions 

1.   

(i) Positively 

(ii) Negatively  

2. 1 – protons, 2 – electrons, 3 - neutrons 

3.  

(i) Neutron 

(ii) Proton  

(iii) Electron 

(iv) Proton / neutron  

4. A: Proton, B: Electron 

5.  

(i) Electrons  

(ii) Neutrons  

(iii) Protons  

(iv) Electrons  

(v) Ionic / electrovalent 

6. Charge: electron is negative, proton is positive   

Mass: electron is one 2000
th
 of the mass of a proton  

7. Two dots in inner circle, eight dots in ‘middle’ circle and one dot in the outer circle. 

8. See diagram 

9. 2,8 8,1  

10.  
(i) Seven  

(ii) Isotopes 

11. Atomic number is the number of protons in an atom 

12. Isotopes are atoms which have the same atomic number (same number of protons) but a different mass number 

(different number of neutrons).  
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Other Test Questions 

1. Describe the structure of the atom. 

 

2. Give the location, relative charge, and atomic mass of the sub-atomic particles by filling in the following table: 

 

Name of particle Position in the atom Relative charge Atomic mass 

Proton Proton   

Neutron   1unit 

Electron  -1  

 

3. Why are atoms neutral in charge? 

 

4. For each of the following elements give the atomic number, mass number and the number of electrons: Hydrogen, 

Carbon, Neon and Calcium (you may make use of log tables). 

 

5. Draw the Bohr structure of the following elements: Hydrogen, Carbon, Neon, Calcium (you may make use of log 

tables). 

 

6. What is the difference between atoms of these two carbon isotopes: 

 

7. Define the term mass number. 

 

8. How many protons and neutrons are in an atom of fluorine? 

 

9. Calcium has an atomic number of 20. Give the arrangement of electrons in an atom of Calcium.  

 

10. Draw the arrangement of electrons in an atom of the element Magnesium. 

 

 

 

 

 

 

The Good Stuff 

In the universe 98 % is hydrogen and helium – everything else was made from exploding stars 

Every breath you take contains atoms forged in the blistering furnaces deep inside stars. Every flower you pick 

contains atoms blasted into space by stellar explosions that blazed brighter than a billion suns. Every book you read 

contains atoms blown across unimaginable gulfs of space and time by the wind between the stars. 
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