Exam 2:  Review
CHM 1025  (CH 5-8)

CH 5:

1.  Molecules

2. Atoms

a. Electrons

b. Protons

c. Neutrons

d. Nucleus
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3. Atomic #

a. # protons

b. #electrons if neutral

4. Atomic mass

5. Mass #

a. # neutrons + # protons

b. To find # neutrons = Mass # - Atomic #
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6. Atomic notation
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7. Isotopes

8. Energy levels = 1,2,3,…

9. Energy sublevels = s,p,d,f  (orbitals)

a. s- 2 e  round

b. p- 6 e  bowtie

c. d- 10 e  4-leaf clover

d. f- 14 e  two d orbitals together (8 leaf clover)

10. Electron Filling diagram based on lowest to highest energy
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11. Ground state Electron configuration

12. Diagram of electron configuration

13. Noble gas abbreviation for electron configuration

14. Core electrons

15. Valence electrons

CH 6:

1.  Periodic law

2. Group

a. # valence electrons

b. Electron dot formula

3. Period

4. Main groups

5. Transition metals

6. Inner transition metals 

a. Lanthanide series

b. Actinide series

7. Common names for groups

a. Alkali metals

b. Alkaline earth metals

c. Halogens

d. Noble gases

8. Periodic trends

a. Atomic radius

b. Electronegativity

c. Ionization energy

d. Electron affinity

e. Metallic character

i. Remember metals tend to lose electrons and non-metals tend to gain electrons

CH 7:

1.  IUPAC nomenclature

2. Naming:  look at CH 7 worksheet for good examples

a. Ionic compounds

i. If transition metal may need roman numeral

b. Covalent compound

i. Have to use greek prefixes

c. Ions

3. Ions

a. Anions

b. Cations

4. Formula unit

CH 8:

1.  Physical change

2. Chemical change

3. Chemical reaction has occurred?

a. Gas formation

b. Solid is formed (precipitate)

c. Color change

d. Heat change

4. Chemical equation

a. Reactants

b. Products

c. Catalyst

d. Phases 

i. Solid (s)

ii. Liquid (l)

iii. Gas (g)

iv. Aqueous solution (In water) (aq)

5. Diatomic molecules

a. H2, N2, F2,Cl2, Br2, I2, O2
6. Balancing chemical reactions

7. Types of reactions

a. Combination

i. A + B (  C

ii. Metal + oxygen

iii. Non-metal + oxygen

iv. Metal + non-metal

b. Decomposition

i. C  ( A  +  B

c. Single displacement

i. AB  +  C  (  CB  +  A

ii. Activity series  

1. Li> K> Ba> Sr> Ca > Na > Mg > Al > Mn > Zn > Fe > Cd > Co > Ni > Sn > Pb > (H) > Cu > Ag > Hg > Au

d. Double displacement

i. AB  +  CD  (  AD  +  CB

e. Neutralization

i. Acid  +  base  ( H2O  +  salt

ii. Acids to memorize

1. HCl, HF, HBr, H2SO4, H3PO4
iii. Bases

1. Any metal hydroxide   MOH 

f. Precipitation reactions

i. AB(aq)  +  CD(aq)  (  AD(s)  +  CB(aq)
1. Solubility table

a. Predict which is the ppt

b. Predict if a compound is soluble in water
g. Reduction – oxidation reactions (redox)

i. A process in which one or more electrons are transferred between reaction partners.
ii. Redox reactions are those involving the oxidation and reduction of species.

iii. Oxidation and reduction must occur together. They cannot exist alone.

iv. Fe2+  + Cu0 ( Fe0  + Cu2+
1. Reduced:    Iron gained 2 electrons     Fe2+  + 2 e ( Fe0 

2. Oxidized:    Copper lost 2 electrons     Cu0 ( Cu2+  + 2e

v. Remember that electrons are negative so if you gain electrons your oxidation # decreases and if you lose electrons your oxidation # increases

vi.  Balancing a very simple redox reaction   

1. Example:  Balance the following redox reaction:

Zn0  +  Fe3+  (  Zn2+  +  Fe0
1.  Separate into oxidation half reaction and reduction half reaction

Oxidation ½                     
Zn0  (  Zn2+
Reduction ½ 

Fe3+  (  Fe0 
2.  Add electrons to each half reaction so that you have equal # of elelctrons on reactant and product sides

Oxidation ½                     
Zn0  (  Zn2+  +  2 e
Reduction ½ 

3 e  +  Fe3+  (  Fe0 
3.  Multiply both reactions by number so that the # of electrons in the ox ½ are equal to the # of electrons in the red ½ 

Oxidation ½                     
3 (Zn0  (  Zn2+  +  2 e)
Reduction ½ 

2 (3 e  +  Fe3+  (  Fe0) 


Make sure to carry through the multiplication to every atom or ion!!!  Rewrite and cancel out electrons
Oxidation ½                     
3 Zn0  (  3 Zn2+  +  6 e
Reduction ½ 

6 e  +  2 Fe3+  (  2 Fe0
Now you can write the whole balanced reaction.  Remember to keep the reactants to the left and the products to the right!!!

 3 Zn0    +  2 Fe3+    (  3 Zn2+   +  2 Fe0

It doesn’t matter what order the reactants or the products are in, as long as they are on the correct side of the arrow, so I could also write this

2 Fe3+  +  3 Zn0    (  2 Fe0  +  3 Zn2+   
1

