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Topics Included:
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Organic Analysis

Gas Chromatography

Mass Spectrometry

IR
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Nuclear Chemistry

Thermodynamics
Sample Problems:
1. Give the correct structure for each of the following names:

a.  2-butanol
b. pentanal

c. methyl ethyl ether
d. 3-hexanone

e. propyl ethanoate
2. Identify each of the following reactions as substitution, elimination, esterification, ester hydrolysis, oxidation or condensation.

a.  3-pentanol 
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b.   (CH3)2C=CHCH3 + HCl (  (CH3)2CH-CHClCH3
c.    CH3-CH2-OH + 
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d.  1- hexanol 
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e. chlorine reacting with ethane to form chloroethane plus hydrogen chloride
3. For the following experiments, would technique be best to get the desired results: gas chromatography, mass spectrometry, IR, NMR? Why?

a. distinguish between 2-propanol and 1-propanol.

b. distinguish between 2-propanol and propanal.

c. distinguish between 2-propanol and 2-butanol.

d. determine the components of a sample of perfume.

Consider the following spectrum:
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4. a.  What instrument made this spectrum?

b.  What information can you obtain from this spectrum?

c. What does the peak at 72 represent? Why is it significant? What would this peak be called? 

d. What does the peak at 73 represent?
e. What does the peak at 44 represent? What would this peak be called?
f. What was lost from the parent molecule to give the peak at 44?

g. Identify the molecule. 
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5. 
a.  What instrument made this spectrum?

b. What causes the peak at 0 ppm?

b.  What structure causes the peaks around 7-9 ppm?
c. What structure causes the peak around 11.8 ppm?

d. What is the significance of the numbers above the peaks?

e. This spectrum represents what structure?

6.  Consider this spectrum:
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a.  What instrument made this spectrum?

b.  What functional groups are in this molecule?

c. What functional groups are NOT in this molecule?
7. Name three polymers commonly in use today.  Give uses for each polymer.

8. Identify the monomer in this polymer:
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9. Describe 2 reactions which are commonly used to make a polymer. Give an example of each.
10.  Write the formula for the polymer that would be formed from each of the following polymerization reactions:

a.  
[image: image9.wmf]C

H

2

C

H

2

     (  

b.  
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11.  Define and give symbols for the following:

a.  alpha radiation

b.  beta radiation

c.  gamma radiation

12.  Write an equation showing beta decay from americium-243.

13. What are 4 considerations that a restaurant would have to think about before using irradiation on their food? Explain.

14.  A radioactive element has a half-life of 2 hours.  If you have 3.0 grams of the sample after 24 hours, how many grams did you start with?

15. How does nuclear energy work? Is it a good idea in today’s world?

16. A 110.0 g sample of copper (specific heat capacity = 0.20 J/g °C) is heated to 82.4 °C and then placed in a container of water at 22.3 °C.  The final temperature of the water and copper is 24.9°C.  What is the mass of the water in the container, assuming that all the heat lost by the copper is gained by the water?

17. Given the following data:

NH3(g) (  ½ N2(g) + 3/2 H2(g)

H = 46 kJ

2H2(g) + O2(g) ( 2H2O(g)

H = -484 kJ

Calculate H for the reaction:



2N2(g) + 6H2O(g) ( 3O2(g) + 4NH3(g) 
18.  Consider the following energy diagrams. 
Label on each:

Whether it’s an endothermic reaction or exothermic reaction, 
 H
Activation energy

Products 

Reactants
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19. What effect does adding heat have on a reaction? What effect does a catalyst have on a reaction?
20. What are Calories? How are they different from calories? Why is the amount of Calories in our food important?
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