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NEW OFFICE HOURS

DAY TIME LOCATION
Thursday 3:00 – 4:20pm SCL 155
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Open-Door Policy: If I’m in my office, you’re welcome to come in.
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EXAM 1 RESOURCES

Thanks for taking the survey!  REVIEW SESSION TBA

“the worked out problems that you posted were very helpful please keep 
making them!”
— Thanks! Sure.

“Can you let us know which topics will be heavily featured on the exam?”
— Study guide will be sent out before tomorrow.

“It would be great to get more practice distinguishing homogeneous and 
heterogeneous mixtures, as well as practice with naming conventions and 
memorizing where certain elements are on the periodic table (because we 
will only be given the symbols of the elements).”
— Sure, short tutorial before Thursday.

“make another Practice Exam?”
— Okay, maybe tomorrow or Thursday?
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Hg = hydrargyrum = water-silver = Mercury
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WHAT IS A SALT?

An ionic compound: neutral, METAL + NONMETAL

Be able to quickly identify cation and anion for a given salt
→ Helps to know your polyatomics

Examples)
1. CuSO4 (aq) → Cu2+ (aq) + SO4

2– (aq)

2. Fe2O3 (aq) → 2Fe3+ (aq) + 3O2– (aq)

3. Mg3N2 (aq) → 3Mg2+ (aq) + 2N3– (aq)

4. Al2O3 (aq) → 2Al3+ (aq) + 3O2– (aq)

5. Co(NO3)2 (aq) → Co2+ (aq) + 2NO3
– (aq)

6. Na3PO4 (aq) → 3Na+ (aq) + PO4
3– (aq)

7. (NH4)2SO4 (aq) → 2NH4
+ (aq) + SO4

2– (aq)
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1. KNO3 : soluble
2. PbSO4 : insoluble
3. KOH : soluble
4. MgSO4 : soluble
5. FePO4 : insoluble
6. Nickel (II) Hydroxide : insoluble
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STRONG ACID + STRONG BASE = NEUTRALIZATION

Same principle as double exchange but makes liquid water:

HCl (aq) + NaOH (aq) → NaCl (aq) + H2O (l)

H+ Na+

Cl– HCl NaCl (aq)

OH– H2O (l) NaOH



MOLARITY: SOLUTION CONCENTRATION

Units: moles/liter = mol/L = M

Molarity = Number of moles
Volume (L)



REDUCTION-OXIDATION (REDOX) REACTIONS

Oxidation Number:
• Basically like charge

• Pure element has oxidation number of zero (0)
Ex) N2, each N is 0
Ex) Na is 0

• Special cases: 
Peroxide, O2

2– (each O is –1)
Hydride, H–
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REDUCTION-OXIDATION (REDOX) REACTIONS

Some reaction involve changes in oxidation numbers.

This is usually a gain or loss of an electron (e–).

Total charge has to balance on left and right.

LEO = Lose Electron Oxidation Cu (s) → Cu2+ (aq) + 2e–

says

GER = Gain Electron Reduction Ag+ (aq) + e– → Ag (s)

These are called HALF-REACTIONS because they happen together.

!
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BALANCING REDOX REACTIONS FROM HALF-REACTIONS

LEO = Lose Electron Oxidation Cu (s) → Cu2+ (aq) + 2e–

says

GER = Gain Electron Reduction Ag+ (aq) + e– → Ag (s)

Oxidation: 1 Cu (s) → 1 Cu2+ (aq) + 2 e–

Reduction: 2 e– + 2 Ag+ (aq) → 2 Ag (s)
Overall: 2 Ag+ (aq) + 1 Cu (s) → 2 Ag (s) + 1 Cu2+ (aq)

!
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Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4
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1. Separate the two half-reactions: oxidation and reduction.
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BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).

Ox 1 Fe2+ (aq) → 1 Fe3+ (aq) + 1 e–

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall



BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).
6. Balance electrons by multiplying entire half-reactions.

Ox 1 Fe2+ (aq) → 1 Fe3+ (aq) + 1 e–

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall



BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).
6. Balance electrons by multiplying entire half-reactions.

Ox 5 × [ 1 Fe2+ (aq) → 1 Fe3+ (aq) + 1 e– ]

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall



BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).
6. Balance electrons by multiplying entire half-reactions.

Ox 5 Fe2+ (aq) → 5 Fe3+ (aq) + 5 e–

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall



BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).
6. Balance electrons by multiplying entire half-reactions.
7. Add the two reactions.

Ox 5 Fe2+ (aq) → 5 Fe3+ (aq) + 5 e–

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall



BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).
6. Balance electrons by multiplying entire half-reactions.
7. Add the two reactions.

Ox 5 Fe2+ (aq) → 5 Fe3+ (aq) + 5 e–

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall



BALANCING REDOX REACTIONS FROM HALF-REACTIONS

Usually, we work backwards though.  For example, balance this redox reaction:
Fe2+ (aq) + MnO4

– (aq) → Fe3+ (aq) + Mn2+ (aq)

1. Separate the two half-reactions: oxidation and reduction.
2. Balance atoms except H and O.
3. Balance O atoms with H2O on opposite side.
4. Balance H atoms with H+ on opposite side.
5. Balance charges with electrons (e–).
6. Balance electrons by multiplying entire half-reactions.
7. Add the two reactions.

Ox 5 Fe2+ (aq) → 5 Fe3+ (aq) + 5 e–

Red 5 e– + 8 H+ (aq) + 1 MnO4
– (aq) → 1 Mn2+ (aq) + 4 H2O (l)

Overall 8 H+ (aq) + 1 MnO4
– (aq) + 5 Fe2+ (aq) → 5 Fe3+ (aq) + 1 Mn2+ (aq) + 4 H2O (l)


