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Energy in Changes of State










Strategy:









Draw a diagram









Calculate each change









Qtot = Q1 + Q2 +…
1. A 253 g sample of liquid water at 48oC is cooled to 0.0oC and frozen.  Calculate the number of joules removed.

2. How much energy in joules is required to heat 9.66 g of liquid water at 34.0oC to water vapor at 100.0oC?

3. A 55.6 g sample of water at 22.8oC is cooled to ice at –4.40oC.  How many kilojoules are released?

4. How much heat in joules is lost when 16.7 g of H2O(g) at 120.oC are converted to liquid at 63oC?

5. Calculate the energy required in kJ to bring 308 g of liquid water at 78.0oC to steam at 109.0oC.

6. A 92 g sample of ice at –16.0oC is heated to water vapor at 104oC.  Calculate the amount of energy (in joules) required.

Use the following constants in your problems:


Cp(ice) = 2.077 J /g oC


Cp(water) = 4.180 J /g oC


Cp(water vapor) = 2.042 J /g oC


Hfus = 6.00 kJ/mol= 333 J/g


Hvap = 40.6 kJ/mol = 2254 J/g











