Calorimetry Prob set

1. The specific heat of iron metal is o.449 J/g((C. A sample of iron absorbs 175 J of energy when the temperature increases from 24.00 to 29.75 (C. What is the mass of the sample?

2. When 2.80 g of calcium chloride dissolves in 100.0 g of water, the temperature rises form 20.50 to 25.49 (C. Assume that all the heat is absorbed by the water.

a. Write a balanced equation for the solution process

b. What is q for the process described?

c. Is the solution process endo- or exothermic?

d. How much heat is absorbed if one mole of calcium chloride is dissolved?

3. When 5.00 ml of ethyl alcohol, C2H5OH (l) (d = 0.789 g/ml), is burned in a bomb calorimeter, the temperature in the calorimeter rises from 19.75 to 28.67(C. The calorimeter heat capacity is 13.24kJ/(C. Calculate q for the combustion of one mole of ethyl alcohol.

4. A 350.0 mg sample of benzoic acid gave off 9.285 kJ of heat when burned in a bomb calorimeter. The temperature rose 2.152(. Calculate the calorimeter heat capacity.

5. A 0.2500 g sample of naphthalene, C10H8, is burned in a bomb calorimeter with a heat capacity of 4999J/(C. If the bomb is initially at 20.00(C, what is the final temperature of the system? (When one mole of naphthalene burns, 5.15 x 103kJ of heat are evolved.)

6. When 1.00 g of acetelyne, C2H2, burns in a bomb calorimeter, the temperature rises 10.94(C. In a separate experiment, it is found that when 8.16 kJ of heat is added to the calorimeter, the temperature rises by 1.79(C. Calculate

a. the heat capacity of the calorimeter

b. q for the combustion of the one gram of acetylene

c. q for the combustion of one mole of acetylene

7. A piece of iron (400.0 g) is heated in a flame and then dropped into an insulated container with 1000.0 g of water.  The original temperature of the water is 20.0 C, but it is 32.8(C after the iron bar is dropped in and both have come to the same temperature. What was the original temperature of the hot iron bar?

8. When 108 g of water at 22.5 (C is mixed with 65.1 g of water at an unknown temperature, the final temperature of the system is 47.9 (C. What was the temperature of the second sample of water?

Hardest Calorimetry Probs

1. A quantity of 1.435 g of naphthalene was burned in a bomb calorimeter. Consequently, the temperature of the water rose from 20.17(C to 25.84 (C. If the quantity of water surrounding the calorimeter was exactly 2000 g and the heat capacity of the bomb itself was 1.80 kJ/(C, calculate the molar heat of combustion for naphthalene.

2. A quantity of 100.0 ml of 0.500 M HCl is mixed with 100.0 ml of 0.500 M NaOH in a constant pressure calorimeter having a heat capacity of 335J/(C. The initial temperature of the two solutions is 22.50 (C, and the final temperature of the mixed solution is 24.90 (C. Calculate the heat change for the neutralization reaction 

HCl(aq) + NaOH (aq) ( NaCl(aq) + H2O(l)

