Exercises on enthalpy change calculations
1. (a)  What is the molar (= for 1 mole) heat capacity of water?

(b) What is the heat capacity of 6.35 moles of water?

(c) How many kilojoules of heat are needed to raise the temperature of 165 mol of water from 10.55 (C to 47.32 (C?

2. The specific heat capacity of ethanol is 2.46 J g-1 K-1.  How many joules of heat are 

       required to heat 193.0 g of ethanol from 19.00 (C to 35.00 (C?

3. The specific heat capacity of lead is 0.129 J g-1 K-1.  How many joules of heat are required to raise the temperature of 382.0 g from 22.50 (C to 37.20 (C?

4. When a 6.5 g sample of solid sodium hydroxide dissolves in 100.0 g of water in a coffee cup calorimeter, the temperature rises from 21.6 (C to 37.8 (C.  Calculate (H (in kJ mol-1 NaOH) for the solution process

                               NaOH (s)                       Na+   (aq)    +   OH-  (aq) 

Assume that the heat capacity of the solution is the same as that of pure water.

5. When a 4.25 g sample of solid ammonium nitrate dissolves in 60.0 g of water in a    

      coffee cup calorimeter, the temperature drops from 22.0 (C to 16.9 (C. Calculate (H 

      (in kJ mol-1  NH4NO3)  for the solution process: 

                               NH4NO3 (s)                       NH4+   (aq)    +   NO3-  (aq) 

Assume that the heat capacity of the solution is the same as that of pure water.

6. A 1.80 g sample of octane, C8H18, was burned in a bomb calorimeter whose total heat capacity is 11.66 kJ   K-1. The temperature of the calorimeter and its contents increased from 21.36 (C to 28.78 (C.  What is the heat of combustion per gram of octane?  per mole of octane? 

7. Under constant-volume conditions, the heat of combustion of benzoic acid, HC7H5O2, is 26.38 kJ g-1.  A 1200.00 g sample of benzoic acid is burned in a bomb calorimeter.  The temperature of the calorimeter increases from 22.45 (C to 26.10 (C.  What is the total heat capacity of the calorimeter (in kJ K-1)?

8. 50.0 cm3 of 1.00 mol dm-3 hydrochloric acid solution was added to 50.0 cm3 of 1.00 mol dm-3 sodium hydroxide solution in a polystyrene cup.  The initial temperature of both solutions was 16.7(C.  After stirring and accounting for heat loss the highest temperature reached was 23.5(C.  Calculate the molar enthalpy of neutralization of hydrochloric acid. 

9. When 0.690 mol of ethanol was burned it produced a temperature rise of 13.2 K in 
      250.0 g of water.  Calculate the (H (in kJ mol-1) for this reaction.

10. 50.0 cm3 of 0.200 mol dm-3 copper (II) sulphate solution was placed in a polystyrene cup.  After two minutes 1.20 g of excess powdered zinc was added.  The temperature was taken every 30 seconds and a graph was drawn to allow for heat loss.  From the graph a (T of 10.4(C was obtained.  Calculate the (H (in kJ mol-1) for this reaction.

