Chemistry 141





Name






Dr. Cary Willard

Quiz 7A (20 points)




October 25, 2004
All work must be shown to receive credit. 
Data – specific heat of water = 4.183 J/goC, heat of vaporization water = 2226 J/g, specific heat of steam = 2.0 J/g oC, 1 Cal = 1000 cal, 1 cal = 4.184 J

1.  (12 points) A Krispy Kreme doughnut contains approximately 12 g of fat, 22 g of carbohydrate, and 2 g of protein.  

a) If a gram of fat is 9 Cal, a gram of carbohydrate is 4 Cal, and a gram of protein is 4 Cal, how many food calories are in a Krispy Kreme doughnut?
b) How many Joules are in a Krispy Kreme doughnut?

c) If all of the energy of a Krispy Kreme doughnut were used to heat us a cup of water originally at 25oC (to make coffee) containing 219 g of water, what will be in the cup after heating?  (i.e. What is temperature of the water?  Does it boil? If so how much is water and how much is steam?  If it is all steam, what is the temperature?)
2. (4 points) The heat of formation of sodium hydrogen carbonate (NaHCO3) is -950 kJ/mol.  Write the equation for the reaction for the formation of sodium hydrogen carbonate which is referred to by this H.

3. (4 points) Diamond and graphite are two crystalline forms of carbon.  At 1 atm and 25oC, diamond changes to graphite so slowly that the enthalpy change of the process must be obtained indirectly.  Determine (Hrxn for 


C(diamond)  (  C(graphite)

With equations from the following list


C(diamond) + O2(g)  (  CO2(g)


(H = -395.4 kJ


2 CO2(g) ( 2 CO(g)  +  O2(g)


(H = +566.0 kJ


C(graphite)  +  O2(g)  (  CO2(g)

(H = -393.5 kJ


2 CO(g) (  C(graphite)  +  CO2(g)

(H = -172.5 kJ
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October 27, 2004

All work must be shown to receive credit. 

Data – specific heat of water = 4.183 J/goC, Hvap water = 2226 J/g, Hfus water = 333 J/g, 1 Cal = 1000 cal, 1 cal = 4.184 J

1.  (7 points) A calorimeter was filled with 50.0 g of ice at 0.0oC.  135.0 g of water at 85oC was added to the calorimeter.  The final temperature of the calorimeter and its contents was 37.2oC.  What is the calorimeter constant for the calorimeter?

2. (7 points) Methyl tert-butyl ether (MBTE), C5H12O, a gasoline additive used to boost octane ratings, has a Hof = -313.6 kJ/mol.  Write a balanced equation for its combustion reaction, and calculate its standard heat of combustion in kJ.  ).  [Hof (CO2) = -393.5 kJ/mol; Hof (H2O) = -285.8 kJ/mol]

3. (6 points) Using bond energies, calculate the approximate Ho (in kJ) for the reaction of ethylene with hydrogen to yield ethane.
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*Bond dissociation energies for diatomic molecules are exact.
*We'll discuss multiple covalent bonds in Section 7.5.
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All work must be shown to receive credit. 

Data – specific heat of water = 4.183 J/goC, Hvap water = 2226 J/g, Hfus water = 333 J/g, 1 Cal = 1000 cal, 1 cal = 4.184 J

4.  (7 points) A calorimeter was filled with 50.0 g of ice at 0.0oC.  135.0 g of water at 85oC was added to the calorimeter.  The final temperature of the calorimeter and its contents was 37.2oC.  What is the calorimeter constant for the calorimeter?

5. (7 points) Methyl tert-butyl ether (MBTE), C5H12O, a gasoline additive used to boost octane ratings, has a Hof = -313.6 kJ/mol.  Write a balanced equation for its combustion reaction, and calculate its standard heat of combustion in kJ.  ).  [Hof (CO2) = -393.5 kJ/mol; Hof (H2O) = -285.8 kJ/mol]

6. (6 points) Using bond energies, calculate the approximate Ho (in kJ) for the reaction of ethylene with hydrogen to yield ethane.
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*Bond dissociation energies for diatomic molecules are exact.
*We'll discuss multiple covalent bonds in Section 7.5.
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All work must be shown to receive credit. 

Data – specific heat of water = 4.183 J/goC, Hvap water = 2226 J/g, Hfus water = 333 J/g, 1 Cal = 1000 cal, 1 cal = 4.184 J

7.  (7 points) A calorimeter was filled with 50.0 g of ice at 0.0oC.  165.0 g of water at 85oC was added to the calorimeter.  The final temperature of the calorimeter and its contents was 37.2oC.  What is the calorimeter constant for the calorimeter?

8. (7 points) Methyl tert-butyl ether (MBTE), C5H12O, a gasoline additive used to boost octane ratings, has a Hof = -313.6 kJ/mol.  Write a balanced equation for its combustion reaction, and calculate its standard heat of combustion in kJ.  ).  [Hof (CO2) = -393.5 kJ/mol; Hof (H2O) = -285.8 kJ/mol]

9. (6 points) Using bond energies, calculate the approximate Ho (in kJ) for the reaction of ethylene with hydrogen to yield ethane.
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Multiple covalent bonds *
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*Bond dissociation energies for diatomic molecules are exact.
*We'll discuss multiple covalent bonds in Section 7.5.
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All work must be shown to receive credit. 

Data – specific heat of water = 4.183 J/goC, Hvap water = 2226 J/g, Hfus water = 333 J/g, 1 Cal = 1000 cal, 1 cal = 4.184 J

10. (8 points) Styrene (C8H8), the precursor of polystyrene polymers, has a standard heat of combustion of -4395.2 kJ/mol.  Write a balanced equation for the combustion reaction, and calculate Hf for styrene (in kJ/mol).  [Hof (CO2) = -393.5 kJ/mol; Hof (H2O) = -285.8 kJ/mol]
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