Chapter 4 Review
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Electromagnetic radiation is a form of energy that exhibits wavelike behavior as it travles through space.
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                                            The emission of electrons from a metal when light shines on the metal.
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Ground State





The ground state of an electron, the energy level it normally occupies, is the state of lowest energy for that electron.
When investigators passed electric current through hydrgoen gas in a vacuum tube. A pinkish glow was emitted. When the beam was shined through a prism, it was separated into a series of visible light bars with different frequencies. (wavelength*frequency= speed of light(constant)). Therefore, these frequencies and wavelengths indicate that the energy differences between the atoms’ energy states were fixed. The e- of a H atom exists only in very specific energy states.
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When a photon, or packet of light energy, is absorbed by an atom, the atom gains the energy of the photon, and one of the atom’s electrons may jump to a higher energy level. The atom is then said to be excited. When an electron of an excited atom falls to a lower energy level, the atom may emit the electron’s excess energy in the form of a photon. 
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The Pauli Exclusion Principle
specifies that no more than 2
electrons, each with opposing spin
(11), can be located in energy level.

If 1 energy level is available, then 2
electrons can be accomodated.
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· The large number "1" refers to the principle quantum number "n" which stands for the energy level.  It tells us that the electrons of helium occupy the first energy level of the atom.

· The letter "s" stands for the angular momentum quantum number "l".  It tells us that the two electrons of the helium electron occupy an "s" or spherical orbital.

· The exponent "2" refers to the total number of electrons in that orbital or sub-shell.  In this case, we know that there are two electrons in the spherical orbital at the first energy level.

I.  Principle Quantum Number (n) and Sublevels
The number of sublevels that an energy level can contain is equal to the principle quantum number of that level.  So, for example, the second energy level would have two sublevels, and the third energy level would have three sublevels. 

II.  Sublevels and Orbitals
An orbital is a space that can be occupied by up to two electrons.  Each type of sublevel holds a different number or orbitals, and therefore, a different number of electrons. 

	Sublevel
	# of orbitals
	Maximum number of electrons

	s
	1
	2

	p
	3
	6

	d
	5
	10

	f
	7
	14


III.  Total Number of Orbital and Electrons per Energy Level
n2.  For example, the third energy level (n=3) has a total of 32, or nine orbitals. (1+3+5=9)
IV.  Total Number of Electrons per Energy Level
An easy way to calculate the total number of electrons that can be held by a given energy level is to use the formula 2n2.   For example, the fourth energy level (n=4) can hold 2(4)2 = 32 electrons.  (2 + 6 + 10 + 14 = 32 )
	Principle energy level (n)
	Type of sublevel
	Number of orbitals per type
	Number of orbitals per level(n2)
	Maximum number of electrons (2n2)

	1
	s
	1
	1
	2

	2
	s
	1
	4
	8

	
	p
	3
	
	

	3
	s
	1
	9
	18

	
	p
	3
	
	

	
	d
	5
	
	

	4
	s
	1
	16
	32

	
	p
	3
	
	

	
	d
	5
	
	

	
	f
	7
	
	


   

V.  Order of Filling Sublevels with Electrons
The next thing that you need to recall is the fact that the energy sublevels are filled in a specific order that is shown by the arrow diagram seen below:
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Remember to start at the beginning of each arrow, and then follow it all of the way to the end, filling in the sublevels that it passes through.  In other words, the order for filling in the sublevels becomes; 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d,7p.
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Pauli exclusion princple
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incorrect;electrons must spn in opposite directions
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correct; the electrons have opposite spins 
Hund’s rule
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