Cations ( Positive Ions )

	Name
	Symbol
	Charge
	Name
	Symbol
	Charge

	Aluminum
	Al
	+3
	Lithium
	Li
	+1

	Ammonium
	NH4
	+1
	Magnesium
	Mg
	+2

	Barium
	Ba
	+2
	Manganese (VII)
	Mn
	+7

	Calcium
	Ca
	+2
	Mercury ( I )
	Hg2
	+2

	Cadmium
	Cd
	+2
	Mercury ( II )
	Hg
	+2

	Copper ( I )
	Cu
	+1
	Nickel ( II )
	Ni
	+2

	Copper ( II )
	Cu
	+2
	Potassium
	K
	+1

	Hydrogen
	H
	+1
	Silver
	Ag
	+1

	Hydronium
	H3O
	+1
	Sodium
	Na
	+1

	Gold ( III )
	Au
	+3
	Strontium
	Sr
	+2

	Iron ( II )
	Fe
	+2
	Titanium
	Ti
	+4

	Iron ( III )
	Fe
	+3
	Tin ( II )
	Sn
	+2

	Lead ( II )
	Pb
	+2
	Tin ( IV )
	Sn
	+4

	Lead ( IV )
	Pb
	+4
	Zinc
	Zn
	+2


Anions ( Negative Ions )

	Name
	Symbol
	Charge
	Name
	Symbol
	Charge

	Acetate
	C2H3O2
	-1
	Iodide
	I
	-1

	Bromide
	Br
	-1
	Nitride
	N
	-3

	Carbonate
	CO3
	-2
	Nitrate
	NO3
	-1

	Chlorate
	ClO3
	-1
	Nitrite
	NO2
	-1

	Chloride
	Cl
	-1
	Oxide
	O
	-2

	Chlorite
	ClO2
	-1
	Oxylate
	C2O4
	-2

	Chromate
	CrO4
	-2
	Perchlorate
	ClO4
	-1

	Cyanide
	CN
	-1
	Permanganate
	MnO4
	-1

	Dichromate
	Cr2O7
	-2
	Peroxide
	O2
	-2

	Fluoride
	F
	-1
	Phosphate
	PO4
	-3

	Hexacyanoferrate
	Fe(CN)6
	-4
	Sulfate
	SO4
	-2

	Hydride
	H
	-1
	Sulfide
	S
	-2

	Hydrogen Carbonate
	HCO3
	-1
	Sulfite
	SO3
	-2

	Hydroxide
	OH
	-1
	Thiocyanate
	SCN
	-1

	Hypochlorite
	ClO
	-1
	Thisoulfate
	S2O3
	-2


4-2. 1

THE QUANTUM MODEL OF THE ATOM (pg. 98)

1.  Why did hydrogen's electron exist around the nucleus only in 
     certain allowed orbits with…
2.  To explain why atomic energy states are quantized, scientists 

     had to change the way they viewed the…

ELECTRONS AS WAVES (pg. 98)

1.  DeBroglie suggested that electrons be considered…
2.  It followed that the electron waves could exist only at…
3.  According to the relationship  E  =  h  (  , these frequencies 
     corresponded to specific…
4.  Electrons, like waves, can be…
5.  Diffraction refers to the bending of a wave as it passes by the…
6.  Diffraction experiments and other investigations also showed  

     that electron beams, like waves can…
7.  INTERFERENCE occurs when waves…
8.  Interference can both cause energy to…
4-2. 2

HEISENBERG UNCERTAINTY PRINCIPLE (pg. 99)

1.  Troubled scientists wondered why electrons that exhibited both 
     particle and wave like tendencies were found in the…
2.  Electrons are detected by their interaction with…
3.  Photons have about the same energy as…
4.  Any attempt to locate a specific electron with a photon…
5.  Therefore there is always a certain amount of uncertainty in 

     trying to
6.  The HEISENBERG  UNCERTAINTY  PRINCIPLE states that 
     it is impossible to determine simultaneously both the position 
     and the…
7.  The uncertainty principle has proven to be one of the 
     fundamental principles of our present understanding of…
THE SCHRODINGER WAVE EQUATION (pg. 99-100)

1.  QUANTUM THEORY describes mathematically the wave 

     properties
2.  Electrons exist in certain regions called…
3.  An ORBITAL is a three-dimensional region around the nucleus 
     that indicates the…
Name_________________________   Period_______   Date____________

Lab Experiment 48: Electron Probability

Introduction: According to modern atomic theory, we cannot be sure of the exact location of electrons in an atom.  We predict that electrons will be relatively close to the nucleus (because the electrons are negatively charged and the nucleus is positively charged).  However, we discuss the “location” of an electron in terms of probability instead of an exact position.

Purpose: In this activity you will construct and analyze a probability map using a dart and a dartboard.

Materials

Safety goggles

Darts

Graph paper

Target

Cardboard

Tape

Safety

1.  Safety goggles must be worn in the laboratory at all times

2.  Be careful to drop the darts toward the target on the floor.  
     Nobody should ever be in the path of a dart.

Procedure

1.  Tape the target to the center of the cardboard, place it on the 
     floor and tape this to the floor

2.  Drop the dart from sholder height trying to hit the center of the 
     target.  Your partner should retrieve the dart and mark the 
     position of the hit with a small “x” (don’t count drops that fall 
     outside the largest circle).

3.  Repeat this procedure 49 more times for a total of 50 drops.

4.  Count the number of hits in each ring and record this number in 
     the data table provided.

5.  Switch partners and repeat steps 2,3 & 4.

Data Table: Calculate the number of hits per unit area in the last 

                      column.
	Ring

Number
	Average distance from target

center (cm)
	Area of ring

(cm2)
	Number of hits in the ring
	Number of hits per unit area (hits / cm2)

	1
	0.5
	3.1
	
	

	2
	1.5
	9.4
	
	

	3
	2.5
	16.0
	
	

	4
	3.5
	22.0
	
	

	5
	4.5
	28.0
	
	

	6
	5.5
	35.0
	
	

	7
	6.5
	41.0
	
	

	8
	7.5
	47.0
	
	

	9
	8.5
	53.0
	
	

	10
	9.5
	60.0
	
	


Analysis and Conclusions:
1a.  Construct a graph of the number of hits (electrons) per unit 
       area vs. average distance from the center (nucleus).

  b.  Which ring has the highest probability of finding a 
       hit (electron)?

  c.  Which ring has the lowest probability of finding a 
       hit (electron)?

  d.  What can you attribute this to?

2a.  Construct a graph of the number of hits (electrons) vs. average 

       distance from the center (nucleus).
  b.  What is the relationship of hits to average distance dependant 

       upon?
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4-2. 3

ATOMIC ORBITALS & QUANTUM NUMBERS(pg. 101)

1.  In order to completely describe orbital’s, scientists use…
2.  QUANTUM NUMBERS specify the properties of atomic 
     orbitals and the properties of…
3.  The four quantum numbers that describe the properties of 
     electrons in atomic orbital’s are the…
PRINCIPAL QUANTUM NUMBER (pg. 101)
1.  The PRINCIPAL QUANTUM NUMBER symbolized by  n  , 
     indicates the main energy level…
2.  Values of  n  are…
3.  As n increases, the electron's energy and average distance from
4.  An electron for which  n  =  1 occupies the first, or lowest, main 
     energy level and is located…
5.  More than one electron can have the same…
6. Electrons that have the same  n  value are said to be in the…
7.  The total number of orbitals that exist in a given shell, or main 
     energy level is equal to…
4-2.4

ANGULAR MOMENTUM QUANTUM NUMBER

(pg. 101—102)

1.  Except at the first main energy level, orbital’s for different 

     shapes known as sublevels—exist for a given value of …
2.  The ANGULAR MOMENTUM QUANTUM NUMBER, 

     symbolized by ( l ), indicates the…

3.  The number of orbital shapes possible is equal to…

4.  Depending on it’s value of  l , an orbital is…

· s orbitals:

· p orbitals:

· d orbitals:
· f orbitals:

5.  In the first energy level, n = 1, there is only one sublevel 

     possible an…

6.  The second energy level, n = 2, has two sublevels the…

7.  The energy level, n = 3, has three sublevels the…

8.  The fourth energy level, n = 4, has four sublevels the…

9.  Each atomic orbital is designated by the principle quantum 

     number followed by the…

10.  The 1s sublevel is the  s orbital in the…

11.  The 2p sublevel is the set of p orbital’s in the…

4-2.5

MAGNETIC QUANTUM NUMBER (pg. 102—104)
1.  Atomic orbital’s can have the same shape but different 

     orientations around the…
2.  The MAGNETIC QUANTUM NUMBER, symbolized by m, 

     indicates the orbital around the…

3.  An s orbital is spherical and is centered around the nucleus, it 

     has only...

4.  There is therefore only…

5.  The lobes of a p orbital can extend along the x, y & z axis of a 

     three-dimensional coordinate system.  There are therefore…

6.  There are five different d orbital’s in…

7.  There are seven different f orbital’s in…

8.  The number of orbital’s at each main energy level equals the…

SPIN QUANTUM NUMBER (pg. 104)

1.  The SPIN QUANTUM NUMBER has only two possible 

     values—( + ½ or – ½ ) which indicate the two fundamental spin 

     states of an…

2.  A single orbital can hold a maximum of two electrons, which…
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Name_________________________



Date___________

Lab Experiment: Flame Test of Various Salts

· Purpose:  Identify various line emission spectra produced by these salts in an effort to identify two unknown salt solutions.

· Procedure: You will find the various salt solutions in 150 mL beakers throughout the lab area.  There will also be wooden splints in the beakers soaking up the salts.  You are to...

1.  Place the saturated wooden splints over a bunsen burner flame in an effort to add enough energy to excite the atoms producing electromagnetic line emission spectra. (DO NOT ALLOW THE WOODEN SPLINTS TO BURN)

2.  Working together with your lab partner, look through the spectrascope and record the bands of light that you see.

3.  Based on the data that you recorded, identify the two unknown salts.

	
	
	
	
	
	                  Color observed
with Spectrascope
	
	
	

	Salts
	Color observed in flame without spectrascope
	V
	I
	B
	G
	Y
	O
	R

	Cu(NO3)2
	
	
	
	
	
	
	
	

	CuCl2
	
	
	
	
	
	
	
	

	KNO3
	
	
	
	
	
	
	
	

	Sr(NO3)2
	
	
	
	
	
	
	
	

	NaHCO3
	
	
	
	
	
	
	
	

	CaCl2
	
	
	
	
	
	
	
	

	KCl
	
	
	
	
	
	
	
	

	SrCl2
	
	
	
	
	
	
	
	

	LiCl
	
	
	
	
	
	
	
	

	NaCl
	
	
	
	
	
	
	
	

	Unknown #1
	
	
	
	
	
	
	
	

	Unknown #2
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The small, quiet town of Chappaqua, New York there happens to be a large
population of single people. The Matador Apartment building is the only inexpensive
apartment building in town. Many single people applied for a space, but the
building can only hold 48 people. The only problem with the building is the broken
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the first day. After watching people move in one by one, the following habits were
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« Each apartment (square) holds a maximum of two people.

« The first occupants preferred the lowest level possible.

« People would rather live by themselves than with someone else.

« If given a choice, people would rather live with a roommate on a lower floor
than live by themselves on a higher floor.

Your task:
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4-3.1
ELECTRON CONFIGURATIONS (pg. 105)
1.  The arrangement of electrons in an atom is known as

      the atom’s…

2.  A distinct electron configuration exists for the…

3.  Electrons in atoms tend to assume arrangements that have the 

     lowest-energy arrangements called the…

RULES GOVERNING ELECTRON CONFIGURATIONS 

(pg. 105—106)

· Electrons are added to orbital’s _______   _______   _______   according to three basic rules.

1.  The first rule shows the order in which electrons…
· AUFBAU PRINCIPLE:
2.  The second rule reflects the importance of the…
· PAULI EXCLUSION PRINCIPLE:
3.  The third rule requires placing as many unpaired electrons as 

     possible in separate orbital’s in the…
· HUND’S RULE:
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4-3.2
REPRESENTING ELECTRON CONFIGURATIONS (pg. 106)
1.  The methods or notations, are used to indicate…
2.  The three methods of electron configuration are…
ORBITAL NOTATION (pg. 106—107)

1.  In orbital notation, an unoccupied orbital is represented by a…
2.  The orbital’s name is written…
3.  An orbital containing one electron is represented as…
4.  An orbital containing two electrons is represented showing the 

     electrons paired and with opposite spins…
5.  The lines are labeled with the principal quantum number and…
6.  Use orbital notation to explain the elements of Hydrogen 

     and Helium…
· H  ______
· He _____

1s





    1s
4-3.3
ELECTRON—CONFIGURATION NOTATION 
(pg. 107)
1.  The number of electrons in a sublevel is shown by adding a 

     superscript to the…
2.  The hydrogen configuration is represented by…
3.  The superscript indicates that one electron is present 

     in hydrogen’s…
4.  The configuration for helium is represented by…
NOBLE—GAS NOTATION (pg. 111)
1.  Neon is a member of the Group 18 elements.  The Group 18 

     elements are called the…

2.  The symbol for neon, enclosed in square brackets, is used to 

     represent the complete neon configuration…

3.  Representing neon as [Ne] is the same thing as saying…

4.  This allows us to write sodium’s electron configuration as…

5.  The last element in the third period is…

6.  As in neon, the highest-occupied energy level of argon has an…

7.  Each noble gas other than He has an electron octet in it’s…

8.  A NOBL—GAS CONFIGURATION is an outer main energy 

     level fully occupied, in most cases, by…

