Energetics Practice Problems

1.) How much energy must be absorbed by 20.0 g of water to increase its temperature from 283.0° C to 303.0° C?
2.) If it takes 41.72 joules to heat a piece of gold weighing 18.69 g from 10.0° C to 27.0° , what is the specific heat of gold?
3.) A certain mass of water was heated with 41,840 J, raising its temperature from 22.0° C to 28.5° C. Find the mass of water.

4.) If 150.0 grams of iron at 95.0° C, is placed in an insulated container containing 500.0 grams of water at 25.0° C, and both are allowed to come to the same temperature, what will that temperature be? The specific heat of iron is 0.444 J/g°C.
5.) Convert from one unit to the other:

a. 20.0 calories to Joules

b. 556 kilocalories to calories

c. 9.806 kJ to J

6.) Determine the energy required to melt 74.5 grams of ice at 0° C.

7.) Determine the energy required to convert 32.1 grams of ice at -5.0° C to steam at 100.0° C.
8.) What is the heat of combustion (in Cal/g) of a peanut if a 110 mL sample of water is heated from 25° C to 78° C when 0.53 g of the peanut was burned to heat the water?

9.) How much energy is produced when 15.0 g of methane is burned completely?

CH4 + 2O2 → 2H2O + CO2 

ΔH = -890.4 kJ

10) When carbon disulfide forms from its elements, heat is absorbed. Calculate the      amount of heat (in kJ) absorbed when 5.60g of carbon disulfide forms.



C + 2S + 89.3kJ( CS2         ( (H = + 89.3kJ/mol)

11.) You have a 25.0g sample of water at a temperature of –40.0(C. How many kilojoules of heat energy are necessary to carry out each step? 

a. Heat the ice to 0.0(C?

b. Melt the ice?

c. Heat the water from 0.0(C to 100.0(C?

d. Boil the water?

e. What is the total amount of energy required?

f. Draw a phase change diagram to accurately show the energy transitions discussed   above.
