Thermochemistry Homework




Name______________________________

I.  Specific Heat
1.  How much heat is lost as a 500. g cube of aluminum is cooled from 200.°C to 25.0°C?

2.  How much heat is gained as 200. g of ethanol are heated from 25.0°C to 37.0°C?  The specific heat of ethanol is 2.438 J/g°C.

3.  A sample of walnuts is burned in a bomb calorimeter.  The calorimeter contains 3.500g of water and its temperature increases from 22.0°C to 72.0°C.  What is the energy content of the walnut sample?

4.  How much heat does a 23.0g ice cube absorb as its temperature increases from –17.4°C to 0.0°C?

5.  A sample of an unknown metal has a mass of 120.7 g.  As the sample cools from 90.5°C to 25.7°C, it releases 7020 J of energy.  What is the specific heat of the sample?  (Watch the sign on the energy; it is being released.)

6.  A 15.6 g sample of ethanol absorbs 868 J as it is heated.  IF the initial temperature of the ethanol was 21.5°C, what is the final temperature of the enthanol?

7.  A 4.50 g nugget of pure gold absorbed 276 J of heat.  What was the final temperature of the gold if the initial temperature was 25.0°C?

8.  A 155 g sample of an unknown substance was heated from 25.0°C to 40.0°C.  In the process, the substance absorbed 5696 J of energy.  What is the specific heat of the substance?

9.  Phosphorus trichloride is a compound used in the manufacture of pesticides and gasoline additives.  How much heat is required to raise the temperature of 96.7 g of PCl3 from 31.7°C to 69.2°C?  The specific heat of phosphorus trichloride is 0.874 J/g°C.

10.  How much energy is required to heat 18.2 g of tin from 14.7°C to 47.7°C?

11.  The temperature of a sample of water increases from 20.0°C to 46.6°C as it absorbs 5650 J of heat.  What is the mass of the sample?

II.  Enthalpy

1.  What mass of hydrogen must be reacted with excess nitrogen to produce 5000. J of energy?





3H2 (g)  +  N2 (g)  (  2NH3 (g)




(H = -2709 J

2.  What mass of iron must be reacted with excess oxygen to produce 300.0 kJ of heat energy?





4Fe (s)  +  3O2  (  2Fe2O3 (s)



(H = -1664 kJ

3.  What mass of sodium must be reacted with excess water to produce 1000. kJ of heat energy?





2Na (s)  +  2H2O (l) (  2NaOH (aq)  +  H2


(H = -282 kJ

4.  The (H for the complete combustion of 1 mole of propane is –2.22 x 103 kJ.





C3H8 (g)  +  5O2 (g) (  3CO2 (g)  +  4H2O (l)


Calculate the heat of reaction for the combustion of 33.0 g of propane.

5.  Determine the energy given off with the production of 14.4 g of NaCl given





Na (s)  +  ½ Cl2 (g)  (  NaCl (s)


(H = -411 kJ/mol

6.  The (H for the combustion of 1 mole of methane, CH4, is –892 kJ.  How much heat is given off when 5.22 g of methane is burned?





CH4 (g)  +  2O2 (g) (  CO2 (g)  +  2H2O (l)

7.  Calculate the amount of heat released by the combustion of 1.75 moles of benzene (C6H6).





2C6H6  +  15O2  (  12CO2  +  6H2O



(H = -98.0 kJ

8.  Compute the (H for the following reactions using the values on the table:


a.  2NO (g)  +  O2 (g) (  2NO2 (g)


b.  4FeO (cr)  +  O2 (g) (  2Fe2O3 (cr)


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


d.  CaCO3 (cr) (  CaO (cr)  +  CO2 (g)


e.  N2 (g)  +  3H2 (g) (  2NH3 (g)


f.  CH4 (g)  +  2O2 (g) (  CO2 (g)  +  2H2O (l)


g.  BaCl2 (aq)  +  H2SO4 (aq) (  BaSO4 (cr)  +  2HCl (aq)

