Chemical Analysis Midterm Study Guide
December, 2009
Topics Covered:

Writing and Balancing Reactions
Types of Chemical Reactions

Predicting Products 
1-Reactant Stoichiometry

Limiting Reagent
Combined Gas Law

Ideal Gas Law

Dalton’s Law of Partial Pressures

Nomenclature of hydrocarbons
Geometric and Structural Isomers
Structure of Functional Groups
Organic Reactions 

Practice Problems:

1.  Predict the products of the following equations and write the balanced chemical equation.  Determine the type of reaction.  
a.  sodium phosphate plus calcium nitrate

b.  pentane burning in oxygen

c.  zinc metal plus sulfuric acid
d.  bromine plus iron (III) chloride
e.  hydrogen plus chlorine

2.  Consider the following reaction:


C6H14 + O2 ( CO2 + H2O

a.  Balance the above equation.

b.  If you react 4.31 g of hexane, how many grams of oxygen do you use?

3.    Consider the double replacement reaction of aluminum hydroxide and calcium sulfate.

a.  Write a balanced chemical equation for the process.

b.   If you have 50 grams of each reactant, which is the limiting reagent?

c.  How many grams of aluminum hydroxide are used up in the reaction?

d.  How many grams of calcium sulfate are used up in the reaction?

e.  How many grams of aluminum hydroxide are left at the end of the reaction?

f.  How many grams of calcium sulfate are left at the end of the reactions?

g.  How many grams of each product are formed in the reaction, assuming an 80% yield of each product?
4.  Consider the double replacement reaction between sodium sulfate and chromium (III) nitrate.  If you mix 3.33 grams of each in a beaker of water, what molecules are in the beaker at the end of the reaction?
5.  A container holds 135 L of Cl2 at 35(C at constant pressure.  What is the new volume when the temperature is changed to 55(C?
6.  Write a procedure that could be followed by someone with your chemical knowledge and easily obtained ingredients that would illustrate Boyle’s Law (P1V1=P2V2)
7.  A container holds 125 mL of Ne at 800 mm Hg and 15(C.  What is the mass of the Ne?

8. A sample of hydrogen is collected over water at 770 torr and 25(C.  How many moles of hydrogen were collected?

9.  A sample of gas has a pressure of 3.44 atm.  If the sample is made up of equal amounts of H2, O2, Ne and Ar, what is the pressure of each gas in the mixture?

10.  Which is densest: oxygen gas, carbon dioxide gas or argon gas?  Assume all gases are in identical cylinders under identical conditions.   Explain your reasoning.

11. Why does someone climbing Mt. Everest need to bring an oxygen tank with them?

12.  In your lab, what was the purpose of collecting hydrogen gas over water?

13.  Solid tungsten oxide, WO3, reacts with hydrogen gas to form tungsten metal and liquid water.
a.  Write a balanced chemical equation for this reaction.

b.  This reaction occurs 35˚C and 0.980 atm.  How many grams of tungsten oxide are needed to react with 300 L of hydrogen gas?

c.  How many grams of water are formed?

14.  Draw the structure of the following organic compounds:

a.  2,5-octadiene
b.  4-ethylnonane
c.  3-ethyl-2-methyldecane
d. 4-methyl-2-hexene

e.  4-methyl-2-pentyne
f.  3,3-dimethylheptane
g.  cis-3-heptene
h.  4,5-diethyl-8-methyl-2,6-nonadiene
i. 1-ethyl-4-methylbenzene
j.  1,3,5-trimethylcyclohexane
15.  Give the correct name for each structure:
a.  
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16.  Draw all the possible structural isomers for an alkane containing five carbon atoms and twelve hydrogen atoms.  Name the molecules you draw.  

17.  Explain why cis/trans isomers only exist for alkenes, not for alkanes or alkynes.  
18.  Consider these three structural formulas.

[image: image7.emf]
Why are all 3 acceptable representations of benzene?  Explain.
19.  Draw the structure for each of the following molecules:

a.  pentanoic acid

b.  octanal

c.  ethyl methanoate

d.  1,2-dichlorohexane

e.  4-octanone

f.  2,3-dimethyl-2-heptene

g.  butyl propyl ether

h.  cyclononane

20. Predict the products of each of the following organic reactions:
a.  CH2=CH2 + Br2 (
b. 
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