Study Guide: Thermochemistry
Concepts:

1.  What is thermochemistry?

2. How are temperature and heat different?

3. What are the units for heat?

4. Describe the flow of heat.

5. Describe how an endothermic reaction is different from an exothermic reaction.

6. Label each as “endo” or “exo”:

a. Melting

b. Cooking pancakes

c. A match burning

d. Freezing

e. Reactants + energy ( products

f. 2NaCl + 50kJ ( 2Na + Cl2
g. Condensation

h. Reactants ( products + energy

i. Cars burning gasoline

j. H2 + O2 ( H2O + 300kJ

k. Boiling

7. Sketch an energy diagram for an EXOTHERMIC reaction and label each of the following:

a. Energy of the reactants

b. Energy of the products

c. Activation energy

d. Enthalpy

8. What is activation energy?

9. What is a catalyst and how does it work?

10. What is enthalpy? What is the symbol for enthalpy? How is it different for endothermic vs. exothermic reactions?

11. What is favored in nature (in terms of enthalpy AND entropy)?

12. Draw a heating curve and label the following:

a. Solid, liquid, gas

b. Melting

c. Boiling

d. Melting point

e. Boiling point

13. What is specific heat?

14. When do you use each equation:  q = mC∆T, q = mHv, and q = mHf

15. What is the difference between heat of fusion and heat of vaporization?

16. Explain when q should be positive and when it should be negative.

17. What is calorimetry?

18. What is entropy?

19. Describe three ways you could DECREASE the amount of entropy in a system.

20. Explain when a reaction is spontaneous.
21. What does “equilibrium” mean?

22. What is the K expression for the following reaction:  2H2(g)  +  O2 (g) ((  2H2O (g)
23. What does it mean if K is greater than 1?

24. Which way would the reaction shift if:      2H2  +  O2  ((  2H2O                ∆H = -50 kJ

a.  You add more O2                        c.  You heat it

b.  You take away H2O                    d.  You add pressure

Problems:

1.  Convert 100 calories to Joules.

2. Convert 530 Joules to calories.

3. How much heat is absorbed if 300 g of ice increases in temperature from -20oC to -10oC?

4. How much heat is released if 50 g of water cools from 85oC to 20oC?

5. How much heat is absorbed if 120 g of water changes to water vapor at 100oC?

6. How much heat is released if 400 g of water freezes at 0oC?

7. How much total heat is absorbed if 20 g of ice at -15oC is heated to a vapor at 120oC?

8. What is the mass of the water if a release of 500 J of heat causes the water to decrease in temperature by 25oC (It is in the liquid state)?

9. What is the final temperature of 30 g of water if the water starts at 35oC and releases 200 J of energy?

10. Determine the substance if a sample of 20 grams absorbs 368.3 J of energy and its temperature increases by 18oC.
Answers:  1)  418.4 J
2)  126.7 cal
   3)  6150 J
   4)  -13,585 J
       5)  271, 200 J
6)  -133,600 J



7)  61, 663 J
8)  4.8 g
   9)  33.4oC
   10)  1.02 J/goC ( Mg
