
EDUDIGM 



• Proton (p+)  

• Located in the nucleus of the atom 

• Protons have a positive charge (+) 

•  Much larger and heavier than electrons 

• Number of protons is different for each 
element.  If the number of protons changes, 
the element changes. 



• Neutron (n0) 

• Located in the nucleus of the atom 

• Neutral particle (has no electrical charge) 

• Largest particle, a bit bigger than a proton  



• Electron (e-) 

• Found in a cloud outside the nucleus 

• Electrons have a negative charge (-) 

• Smallest particle  

• Orbit nucleus on energy levels 



EDUDIGM 



• Atom:  the smallest unit of matter that 
retains the identity of the substance 

 

• First proposed by Democritus  

 



HISTORY  OF  THE  ATOM 

460 BC  Democritus develops the idea of atoms 

He pounded up materials in his pestle and mortar 

until he had reduced them to smaller and smaller 

particles which he called 

ATOMA   

(greek for indivisible ) 



1. All matter is made of tiny indivisible particles 
called atoms.  

2. Atoms of the same element are identical. The 
atoms of any one element are different from 
those of any other element. 



3. Atoms of different elements can combine with 
one another in simple whole number ratios to 
form compounds. 
 
4. Chemical reactions occur when atoms are 
separated, joined, or rearranged; however, atoms 
of one element are not changed into atoms of 
another by a chemical reaction. 



HISTORY  OF  THE  ATOM 

1898  Joseph John Thompson 

Found that atoms could sometimes eject a far 

smaller negative particle which he called an 

ELECTRON  



It was first thought that protons and electrons were all mixed up. 
Very much like a plum pudding. The negative electrons were like 
the plums, randomly scattered in a positive “dough” of protons. 

Negative electrons (like the plums) 

Positive protons surround the 
electrons, like the dough of the 

pudding 



• Alpha particles (positively charged helium ions) 
from a radioactive source was directed toward a 
very thin gold foil. 

• A fluorescent screen was placed behind the Au 
foil to detect the scattering of alpha (a) particles. 



It was almost as incredible as of 
you had fired a 15 inch shell at a 
piece of tissue paper and it came 

back and hit you! 

I didn’t expect 
that!! 



• Most of the a-particles passed through the foil. 

• Many of the a-particles deflected at various 
angles. 

• Surprisingly, a few particles were deflected 
back from the Au foil. 



• Rutherford concluded that most of the mass of 
an atom is concentrated in a core, called the 
atomic nucleus. 

• The nucleus is positively charged. 

• Most of the volume of the atom is empty 
space. 



Rutherford Scattering 

To explain results of the Rutherford scattering : 

 

1) Atom must be mostly empty space 

 

2) Positive charge must be concentrated in a small volume occupying a 

very small fraction of the total volume of the atom…………  

Christmas pudding model doesn’t 
work 

Nuclear model does work 

Atomic radius ~ 10-10m 
Nuclear radius ~ 10-14m 



• Did not explain where the atom’s negatively charged 
electrons are located in the space surrounding its 
positively charged nucleus. 

• We know oppositely charged particles attract each 
other 

• What prevents the negative electrons from being 
drawn into the positive nucleus? 



•Number of protons in each atom of 
any element 

All atoms want to balance their 
protons and electrons to be 
NEUTRAL (no electrical charge) 

• In a neutral atom, the # of protons = 
the # of electrons 



the sum of the mass of all the protons and 
neutrons in an atom 

 
-- measured in Atomic Mass Units  (amu) 

 
 
 
 

ATOMIC MASS 



ºsum of protons and neutrons in the nucleus 

ºcan be used to find the number of neutrons in the 
nucleus  

ºMass # =  atomic # + n  

 Or 

ºn = mass # - p    
        

MASS NUMBER 



  

     ATOMIC NUMBER 

  the number of (p+) and (e-)  

    (+)  =  (-) 

   ATOMIC MASS 

   (MASS NUMBER) 

  PROTONS (+)  +  NEUTRONS (0) 

 PROTONS AND NEUTRONS = NUCLEUS 

 



• The number of protons for a given atom 
never changes. 

• The number of neutrons can change.   

• Two atoms with different numbers of 
neutrons are called isotopes  

• Isotopes have the same atomic # 

• Isotopes have different atomic Mass #’s 



• If an atom was the 
size of a football 
field. The nucleus 
would be the size of 
a gumdrop in the 
center of the field. 
The electrons would 
be the size of a 
small insect like a 
fruit fly buzzing 
around at lightning 
speed in the region 
of the bleachers. 
The rest would be 
empty space.  



• Niels Bohr uses the emission spectrum of hydrogen 
to develop a quantum model for H. 

• Central idea:  electron circles the “nucleus” in 
only certain allowed circular orbitals. 

• Bohr postulates that there is Coulombic attraction 
between e- and nucleus.  However, classical 
physics is unable to explain why an H atom 
doesn’t simply collapse. 



• Protons and neutrons live compacted in the 
tiny positively charged nucleus accounting 
for most of the mass of the atom 

• The negatively charged electrons are small 
and have a relatively small mass but occupy a 
large volume of space outside the nucleus  



• In an atom:  
• The protons = the electrons  

• If 20 protons are present in an atom then 20 
electrons are there to balance the overall charge 
of the atom ñatoms are neutral  

• The neutrons have no charge; therefore 
they do not have to equal the number of 
protons or electrons  



• Atomic number:  this number indicates the 
number of protons in an atom 

• Ex:  Hydrogen’s atomic number is 1 
• So hydrogen has 1 proton 

• Ex:  Carbon’s atomic number is 6 
• So carbon has 6 protons 

**The number of protons identifies the atom. 

    Ex.  2 protons = He, 29 protons = Cu 



• Mass number:  the number of protons and 
neutrons in the nucleus 

• Ex:  hydrogen can have a mass of 3. 

  Since it has 1 proton it must have 2 neutrons 

 

• No. of neutrons = mass no. - atomic no. 



• Li has a mass number of 7 and an atomic 
number of 3 

• Protons = 3 (same as atomic no.) 

• Neutrons= 7-3 = 4 (mass no. - atomic no.) 

• Ne has a mass number of 20 and an atomic 
number of 10 

• Protons = 10 

• Neutrons = 20 - 10= 10 



• The electrons are equal to the number of 
protons 

• So e- = p = atomic number 

• Ex:  He has a mass number of 4 and an 
atomic number of 2 

• p+  = 2 

• no = 2 

• e- =  2 



 

• Cl has a mass number of 35 and an atomic 
number of 17 

• p+ = 17, no = 18,  e- = 17 

• K has a mass number of 39 and an atomic 
number of 19 

• P+ = 19,  no = 20  e- = 19 



• Bohr Model of the atom: 
 

All of the 
protons and 
the neutrons  

The 1st  ring can 
hold up to 2 e - 

The 2 nd ring can 
hold up to 8 e - 

The 3 rd  ring 
can hold up 
to 18 e - 

The 4 th  ring 
and any after 
can hold up to 
32 e - 



Mass Number = 12      Atomic Number = 6 

 

 

 

 

 

 p+  = 6   no = 6  e- = 6 

6 p and 6 n live 
in the nucleus  



ATOMIC  STRUCTURE 

There are two ways to represent the atomic structure of an 

element or compound; 

1. Electronic Configuration 

2. Dot & Cross Diagrams 



ELECTRONIC CONFIGURATION 

With electronic configuration elements are represented 

numerically by the number of electrons in their shells and 

number of shells.  For example; 

N 

Nitrogen 

7 

14 

2 in 1 st  shell      

5 in 2 nd shell  

configuration = 2 , 5  

2  +  5  =  7  



ELECTRONIC CONFIGURATION 

Write the electronic configuration for the following 
elements; 

Ca O 

Cl Si 

Na 
20 

40 

11 

23 

8 

17 

16 

35 

14 

28 
B 

11 

5 

a) b) c) 

d) e) f)  

2,8,8,2  2,8,1  

2,8,7  2,8,4  2,3  

2,6  



DOT & CROSS DIAGRAMS 

With Dot & Cross diagrams elements and compounds are 

represented by Dots or Crosses to show electrons, and 

circles to show the shells. For example; 

Nitrogen  N X X X 

X 

X 
X 

X 

N 
7 

14 



DOT & CROSS DIAGRAMS 

Draw the Dot & Cross diagrams for the following elements; 

O Cl 
8 17 

16 35 
a) b) 

O 

X 

X 
X 

X 

X 

X 

X 

X 

Cl 

X 

X 

X 

X X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 



Isotopes are atoms of the same element having  

different masses, due to varying numbers of neutrons. 

Isotope Protons Electrons Neutrons Nucleus 

Hydrogen–1 

   (protium) 

 

1 

 

1 

 

0 

Hydrogen-2 

(deuterium) 

 

1 

 

1 

 

1 

 

Hydrogen-3 

(tritium) 

 

1 

 

1 

 

2 

 

 

 

 



Elements 

occur in nature 

as mixtures of 

isotopes. 

Isotopes are 

atoms of the 

same element 

that differ in the 

number of 

neutrons. 



SUMMARY 

1.  The Atomic Number of an atom = number of  

      protons in the nucleus. 

 

2.   The Atomic Mass of an atom = number of  

      Protons + Neutrons in the nucleus. 

 

3.    The number of Protons = Number of Electrons. 

 

4.    Electrons orbit the nucleus in shells. 

 

5.    Each shell can only carry a set number of electrons. 



• How many different particles make up the 
atom ?  

• How many different particles are in the 
nucleus ?  

• What particles are found outside the 
nucleus ?  

• Are all the electrons always the same 
distance from the nucleus ?  



• What particle, beginning with P, is found in 
the nucleus ?  

• What particle, beginning with N, is found 
in the nucleus ?  

• What particles are mainly involved in 
chemical reactions ?  

• Nuclear reactions may release large 
amounts of what ?  

 

 



• Do all atoms have the same number of electrons 
?  

• The electrons are found in layers - what is 
another name for these layers ?  

• How many electrons do many atoms try to get in 
the outer shell ?  

• How many electrons does sodium have in the 
outer shell ?  

• How many electrons does chlorine have in its 
outer shell ?  

 


