
 



How small is an atom? 

• The Story of the Pea 

• The Scale of the Universe 

http://htwins.net/scale2/


What does an atom look like? 

• If you line up a million atoms in a 

row, they’ll be as thick as a hair. 

• They are too small to see with 

our eyes and very special 

microscopes are needed to see 

them.  

• We have only been able to see 

atoms recently. Have you ever 

seen an atom ? Video 

• They are like little clouds. 

https://www.youtube.com/watch?v=yqLlgIaz1L0


Atomic Models 
-To help us understand what things look like, scientists use 

models.  

-Models come in many forms:  diagrams, 3D replicas, flowcharts  

and even math formulas.  

-The model of the structure of the atom has changed over 100s 

of years as our understanding of the atom has grown.  

first models developed most recent 

model 
the one we will use 



Dalton (1803) 

Atoms 

Thomson (1904) 

Positive and negative charges 

Rutherford (1911) 

The nucleus 

Bohr (1913) 

Energy levels 

Schrödurger (1926) 

Electron Cloud (Quantum) Model 



Subatomic Particles 

• The Atomic Theory explains the structure of the atom. 

• The atom contains three subatomic particles 

• These particles differ in their charge, location and mass. 

 

 

 

Subatomic 

Particle 

Symbol Location in 

atom 

Relative 

Charge 

Relative 

Mass 

proton  p+ nucleus +1 1 

neutron n0 nucleus  0 1 

electron e- energy levels -1 1/2000 



Location of Subatomic Particles 

• Protons and 

neutrons are found 

together in the 

nucleus 

 

• Electrons move 

about in energy 

levels outside of the 

nucleus. 

 

 

 

 



Valence Electrons 

• Electrons in the outermost energy level are 

called valence electrons. 

 

 

 



So far we know . . .  

• In an atom  

 atomic number = number of protons 

 

 atomic number = number of electrons 

 

 number of protons = number of electrons 



Mass (weight) of an atom 

• Protons and neutrons 

together make up the 

atomic mass of the atom. 

• Electrons are too small to 

make any difference to the 

atom’s mass. 

• Electrons are 1/2000 the 

size of a proton or neutron. 

 
• NOTE: We use mass rather than weight in 

science. Weight changes with changes in 

gravity; mass does not change. 

 

 



• If an atom were enlarged to the size of a football 

stadium, the nucleus would only be the size of an ant! 

• All the mass of an atom is in the nucleus. 

• The electrons would be moving about the whole 

stadium. Most of this space is empty because 

electrons are so small. 

 

 



Mass of Subatomic Particles 

• Because they are “relatively” (about) the same 

mass, protons and neutrons have a relative mass 

of 1. 

 

 

 

 

 

 

 

 

 

Subatomic 

Particle 

Relative 

Mass 

proton  1 

neutron 1 

electron 1/2000 



Calculating Neutrons 

• Atomic Mass = Protons + Neutrons 

 

    Or 

 

• Neutrons = Atomic Mass - Protons 



Let’s Try 

• How many protons and neutrons are in . . .  

– Boron? 

– Aluminum? 

– Sodium? 

 



So far we know . . .  

In an atom  

atomic number = number of protons 

atomic number = number of electrons 

number of protons = number of electrons 

 

Atomic mass = protons + neutrons 

Neutrons = atomic mass - protons 



OPPOSITE charges ATTRACT LIKE charges REPEL 

•Neutral means “no charge” 

•Neutral objects do not attract or repel 

•When there is an equal number of positive 

(+) and negative (-) charges the object is 

neutral. 

Electric Charges 

• There are two kinds of charges: positive(+) and negative (-). 

• Objects without a charge are considered neutral.  



Electric Charge of Subatomic Particles  

 

 

 

 

 

 

 

I am positive I am negative I don’t care 

(neutral) 

PROTON ELECTRON NEUTRON 



https://www.youtube.com/watch?v=TCUK93s1jUY


Electric Charges 

• Because the charges of electrons and protons 

are the equal in strength we say that they are 

relative charges. 

• The  charges are written as +1  or -1.   

Subatomic 

Particle 

Symbol Relative 

Charge 

proton  p+ +1 

neutron n0  0 

electron e- -1 



Size of atoms 
• All atoms are composed of the same type but different 

numbers of subatomic particles. 

• This makes the 92 atoms different sizes and gives them 

different properties. 



Summary of Atomic Structure 

Subatomic 

Particle 

Symbol Location in 

atom 

Relative 

Charge 

Relative 

Mass 

proton  p+ nucleus +1 1 

neutron n0 nucleus  0 1 

electron e- energy levels -1 1/2000 



A. Like charges 

repel 
C. Neutral neither 

repels or 

attracts 

B.  Opposite 

charges attract 

A A C B 

Which is it? A B or C 



Summary 

• Protons  are positively charged (+1). 

• Neutrons are neutral; they have no charge 
(0). 

• Electrons are negatively charged (-1). 

• Opposite charges attract (+ and -). 

• Like charges (+,+ or -,-) repel (push away 
from each other). 

• The number of protons and electrons in an 
atom are equal. This results in atoms having  
no overall charge (atoms are neutral).  



https://www.youtube.com/watch?v=CbckWatyxx0
https://www.youtube.com/watch?v=CbckWatyxx0
https://www.youtube.com/watch?v=CbckWatyxx0


Assigned Work 

Refer to pages 174 and 175 

1. Describe three ways in which protons are different from electrons. 

2. Complete the following table. 

  

 

Table 1 Comparison of Subatomic Particles 

Subatomic 

Particle 

Symbol Location in 

the atom 

Relative 

Charge 

Relative 

Mass 

proton  

neutron 

electron 



Isotopes 
Refer to “Atomic Mass” handout. 



Bohr Diagrams  

• We will a use a Bohr model (diagram) to study 

the relationships between subatomic particles. 

• In the Bohr diagram there is an atomic nucleus 

in the center. Energy levels or electron shells 

surround the nucleus. 

nucleus 

energy 

levels  

(shells) 



Bohr Diagrams  

• Like all models, the Bohr model has 

disadvantages. 

– it is an over simplification of the way the atom works  

– electrons are not “stuck” in one place, they move but 

we are not sure of their paths 

– we have known for 70 years that electrons do not 

orbit the atomic nucleus like planets around a sun  

 

 

 



Electrons and Energy Levels 

 

• Each energy level contains a maximum number of 

electrons (e-). 

• A level must have the maximum number of electrons before 

electrons are added to the next level. 

 

 

 1st  energy level  max 2 e- 

 2nd  energy level  max 8 e- 

 3rd energy level  max 8 e- 

 4th energy level  max18e- 

 

 

 



Drawing Bohr Diagrams 
Draw a Bohr diagram for an atom that has 7 

protons.   

1. Draw the nucleus with the number of 

protons.  

2. Start adding electrons. Draw the first 

energy level.  

 If you have 7 protons, you must also 

have 7 electrons in a neutral atom. Use 

an x  for each electron.  

 This level only holds up to 2 electrons. 

Add 2 xs. Arrange them in pairs which 

is how electrons organize themselves 

in real atoms. 

3. Add another energy level outside of the 

first one. This one can hold up to 8 

electrons but you only have 5 left.  

 

 

7p+ 

 

x x 

x 

x 

x 

x x 



Drawing Bohr Diagrams 
• The electrons in the outmost energy level 

are added in a certain order. 

• Add the electrons one at a time at the four 

quarters of a clock (12, 3, 6 and 9). It 

doesn’t matter where you start. Go “around 

the clock again,” pairing electrons if you 

have more than 4 electrons. 

 

 

 

7p+ 

 

x x 

x 

x x 

x 

x 

12p+ 

 

x x 

x x 

x 

x 

x 

x 

x 

x 
We need another 

energy level! 

x x 



Assigned Work 

1. Sketch Bohr diagrams for the atoms which have 

a)  2 protons      b)  11 protons    c)  20 protons 

2. List three important features of the Bohr diagram 

(model). 

3a) What is a model? Give an example of a model that you 

have used other than the atomic model. 

b) Why are models useful? 

c) What one disadvantage of models? 

 

 

 


