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1.
Determine the molar mass of sodium sulfate [Na2SO4].


2 x Na
=
2 x 23.00 g/mol


+
1 x S
=
1 x 32.06 g/mol


+
4 x O
=
4 x 16.00 g/mol





_____________





142.06 g/mol

2.
Determine the molar mass of calcium acetate.


Ca(CH3COO)2

1 x Ca
=
1 x 40.08 g/mol


+
4 x C
=
4 x 12.01 g/mol


+
6 x H
=
6 x 1.01 g/mol


+
4 x O
=
4 x 16.00 g/mol





_____________





158.18 g/mol

3.
How many bonds does a carbon atom form in a molecule?  Four.

Think of it as the inert gases (Group 18 gases including Ne, Ar, Xe...) form zero bonds.

Think of it as the Group 17 elements (F, Cl, Br...) form one bond.

Think of it as the Group 16 elements (O, S, and Se) form two bonds.

Think of it as the Group 15 elements (N and P) form three bonds.

Think of it as the Group 14 elements (C and Si) form four bonds.

Give three examples.  CH4, CH3CH3, CH3CH2CH3, CCl4, and millions of others...

Is CH3CH3 stable—can it be stored at room temperature?  Yes, each carbon atom has four bonds; each hydrogen atom has one bond.

4.
How many bonds does a nitrogen atom form in a molecule?  Three (see explanation above).

Give two examples.  NH3, NH2NH2, N2H4.

Is NF3 stable—can it be stored at room temperature?  Yes, the nitrogen atom has three bonds; each fluorine atom has one bond.  How about NH3?  Yes, the nitrogen atom has three bonds; each hydrogen atom has one bond.

5.
List three molecular compounds.  Name them.


H2O water


N2O5 dinitrogen pentoxide


SF6 sulfur hexafluoride and 17 million others

List three ionic compounds.  Name them.


LiCl  lithium chloride


(NH4)CO3  ammonium carbonate


CuCl2  copper(II) chloride  [why is the (II) used?]

6.
A student obtains 300.0 grams of methane, CH4.  Calculate the number of moles of methane present.


300.0 g CH4 
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7.
Given the following reaction:  C3H8    +   5 O2     3 CO2   +    4 H2O

Assume that 10.00 g of propane react with excess oxygen.  Calculate:

(A) the number of moles of propane that react

10.00 g C3H8 
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 = 0.2267 mol propane

(B) the number of molecules of propane that react;

0.2267 mol propane 
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 = 1.365 x 1023 propane molecules


(C) the number of moles of carbon dioxide and water that are formed;


0.2267 mol propane 
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0.2267 mol propane 
[image: image5.wmf]÷

÷

ø

ö

ç

ç

è

æ

8

3

2

H

C

mol

1

O

H

mol

4

 = 0.9068 mol H2O

(D) the number of grams of carbon dioxide and water that are formed;


0.6801 mol CO2 
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(E) the number of molecules of carbon dioxide and water that are formed;


0.6801 mol CO2 
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0.2267 mol propane 
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0.9068 mol H2O 
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(F) the number of moles, grams and molecules of oxygen that are used up.


0.2267 mol propane 
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1.134 mol O2 
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1.134 mol O2 
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(G) a student collects 23.50 grams of CO2.  What is the percent yield?


Percent Yield = 
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8.
Balance the following chemical equations.

(A)
Cl2O5   +   H2O       2 HClO3  


(B)
V2O5   +   2 H2          V2O3   +   2 H2O


(C)
C7H16    +     11 O2         7 CO2    +     8 H2O

9.

 (A)
What is the mass percent composition of Na, S and O in the 






compound Na2SO4?



The molar mass of Na2SO4 is 142.06 g/mol



The mass of sodium in Na2SO4 is 2 x 23.00 g/mol = 46.00 g/mol



The mass percent of sodium in Na2SO4 is the part "over the whole."



Mass percent of sodium in Na2SO4 = 
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The mass of sulfur in Na2SO4 is 1 x 32.06 g/mol = 46.00 g/mol



The mass percent of sulfur in Na2SO4 is the part "over the whole."



Mass percent of sodium in Na2SO4 = 
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The mass of oxygen in Na2SO4 is 4 x 16.00 g/mol = 64.00 g/mol



The mass percent of oxygen in Na2SO4 is the part "over the whole."



Mass percent of oxygen in Na2SO4 = 
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(B)
What is the mass percent composition of Ca, N and O in the compound Ca(NO3)2?



The molar mass of Ca(NO3)2 is 164.10 g/mol



The mass of calcium in Ca(NO3)2 is 1 x 40.08 g/mol = 40.08 g/mol



The mass percent of calcium in Ca(NO3)2 is the part "over the whole."



Mass percent of calcium in Ca(NO3)2 = 
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The mass of nitrogen in Ca(NO3)2 is 2 x 14.01 g/mol = 28.02 g/mol



The mass percent of nitrogen in Ca(NO3)2 is the part "over the whole."



Mass percent of calcium in Ca(NO3)2 = 
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The mass of oxygen in Ca(NO3)2 is 6 x 16.00 g/mol = 96.00 g/mol



The mass percent of oxygen in Ca(NO3)2 is the part "over the whole."



Mass percent of oxygen in Ca(NO3)2 = 
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10.  Calculate the number of moles of Al ions and chloride ions in 15.00 g of AlCl3?

15.00 g AlCl3 
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0.1125 mol AlCl3 
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0.1125 mol AlCl3 
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