Test 2:  THE ATOM

1. Chemistry is the study of matter (anything that has mass and takes up space) and the changes it undergoes.

2. Early Greeks believed matter is composed of indivisible particles called atomos. (indivisible)

3.  Daltons Atomic theory:  

a. All elements are composed of indivisible atoms.
b. All atoms of a given element are identical.
c. Atoms of different elements are different, that is they have different masses.  

d. Compounds are formed from the combination of atoms of different elements.  Some of Dalton’s theory is not correct.  He did not account for subatomic particles and isotopes.  However he laid the groundwork for the current concept of the atom.
      4.   Rutherford’s gold foil experiment:  In this experiment alpha particles were shot 


            at very thin pieces of gold foil.  A fluorescent screen was used to determine where 
            particles went after contact with the foil.  Most of the alpha particles went straight

            through the gold foil.  A small number of alpha particles were deflected slightly 

            from the nucleus.  An even smaller number of particles were greatly deflected.

            Conclusions of the experiment:  

a. The atom is made up of mostly empty space.

b. The atom contains a small, dense, positively charged center called the nucleus.

Most of the mass of the atom is found in the nucleus.

c. This experiment disproved the idea that atoms were solid, dense spheres.

     5.    Subatomic Particles:

	Particle
	Charge
	Mass
	Location

	Protons
	Positive
	1 amu
	Nucleus

	Neutrons
	Neutral
	1 amu
	Nucleus

	Electrons
	Negative
	0 amu 
	Outside nucleus


  
See table O
6.   Atomic Number:  number of protons in the nucleus of an atom.  Also gives you 

number of electrons in a neutral atom.  It is used to identify an element and it does not change for a specific element.  Elements on the periodic table are arranged according to increasing atomic number.  Often called the nuclear charge.

     7.    Mass Number:   number of protons and neutrons in the nucleus of an atom.


Protons and neutrons are often referred to as nucleons.

8. Determining the number of subatomic particles:

For example:  carbon-12 


carbon-14

6 protons, 6 neutrons, 6 electrons                   6 protons, 8 neutrons, 6 electrons

note:  atomic# = #protons = # electrons

          # of neutrons=  mass # - atomic #

9. Carbon-12 and carbon-14 are known as isotopes.  Isotopes are atoms with the 
same atomic number but different mass numbers.  Dealing with atomic structure

they have the same number of protons but different number of neutrons.

10. In a neutral atom the number of protons=number of electrons.  An ion is formed 

when an atom loses or gains electrons.  Positive ions lose electrons while negative ions gain.
For example:  

 Mg 12 protons and 12 electrons/ Mg+2 12 protons and 10 electrons (lost 2 e-)

 O     8 protons and 8 electrons/ O-2 8 protons and 10 electrons (gains 2 e-)

    11.   Atomic mass is the weighted average mass of all the naturally occurring isotopes  

            of an element.


For example:  Carbon has two naturally occurring isotopes.  


98.89% Carbon-12 and  1.108% Carbon-13


Calculate the average atomic mass of carbon.


Solution:   Convert the percentages to decimals and multiply the mass of each 

            isotope by the decimal abundance and add together.


Percent
   x   mass


.9889      x   12  =  11.87


.01108    x   13  = + .1440 

             Total:                12.01 
11. Bohr model of the atom placed electrons in energy levels outside the nucleus of 

the atom. The energy levels circle the nucleus like planets around the sun.  The lower energy levels are closer to the nucleus while the higher energy levels are further from the nucleus. 

12. Wave-Mechanical Model (Electron-Cloud Model) is the current model of the 

atom.  The electrons of an atom are found in regions of space around the nucleus called orbitals.  An orbital is a region of space where electrons are most likely to be found.  (highest probability of finding an electron).  Each electron has its own distinct amount of energy.

    13.   
	Energy Level   (n)
	Number of electrons (2n2)
	Number of sublevels (n)
	Number of orbitals (n2)

	1
	2
	1s    (1)
	1 (1s)

	2
	8
	2s 2p (2)
	4 (1s,3p)

	3
	18
	3s 3p 3d (3)
	9(1s, 3p,5d)

	4
	32
	4s,4p, 4d, 4f(4)
	16(1s,3p,5d,7f)


 Each orbital can contain 2 electrons with opposite spins.

(This will help you—not tested directly)

14. The ground state is when all electrons of an atom are occupying the lowest  

possible energy levels.  The electron configuration on the periodic table represents 

           the ground state for that atom.  The ground state is stable.  When electrons absorb 
energy the atom is said to be in the excited state.  The excited state is when 

electrons are in higher energy levels than the lowest than the lowest possible 

energy levels.  (higher than the ground state)  The exited state is unstable.  

electrons release light energy as spectral lines when they return back to the 

ground state.  This emitted energy can be used to identify an element.  Each 

element has a unique set of spectral lines.

For example:

Magnesium has an electron configuration of 2-8-2 in the ground state.  A 

configuration 0f 2-7-3 would be in the excited state because the second energy  
           is not completely filed because it holds 8 electrons.
15. Valence electrons are electrons in the outermost energy level.  All atoms in the

same group have the same number of valence electrons.  The valence electrons

affect the chemical properties of  an element.  Lewis electron dot diagrams are used to represent the proper arrangement of valence electrons.  The elements symbol represents the kernel or core (nucleus and inner electrons), while the dots represent the valence electrons.  The following is the order in which valence electrons are written:
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For example:  nitrogen has 5 valence electrons        .    .
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