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*For all calculations, consider significant figures, show your work and remember to include units in the work and in the answer.

Data: This will be given to you on the test!  Free information!
∆E = q + w             Q = sm∆T       1 cal = 4.184 J       specific heat of water = 4.184 J/g°C
1. Be able to define these terms: a. Temperature,  b. heat, c. state function, d. system  e. Entropy  f. Second law of thermodynamics, g. The law of conservation of energy (1st law of thermodynamics) h. Thermodynamics i. Internal energy j. calorie k. Joule l. Enthalpy m. Calorimeter n. Hess’s Law o. Fossil Fuels  p. petroleum q. Natural gas r. coal s. surroundings  t.  exothermic u. endothermic v. energy spread w. greenhouse effect x. matter spread y. entropy  z. Second Law of Thermodynamics.
2. When NH4NO3 is dissolved in water, the temperature of the water goes down.  Is this process endothermic or exothermic?  

3. If you mix two glasses of water, one with 50.0 mL water at 33.2°C and one with 50.0 mL water at 62.0°C, what would you expect the final temperature to be?
4. Explain what happens to the balls in these pictures using the words “kinetic energy,” “potential energy,” “work,” and “heat.”

Before
After
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5. If you have some hot tea (60 ºC) and a cold can of coke (5 ºC) in the same room (air temperature = 25 ºC), eventually they will be the same temperature.  Explain what happens to the movement of the molecules in the tea, coke and air.  Use the word “thermal energy” in your explanation.

6. Calculate ∆E.  A system DOES 12 kJ of work and it absorbs (= receives) 48 kJ of heat.

7. Draw a diagram of an exothermic reaction.  Label a. The potential energy of the reactants, the potential energy of the products and the energy released to the surroundings.
8. Convert 5.42 x 10-5 calories to kilojoules.

9.  Using a candle, 1.43 kj of heat is applied to a 240 gram piece of metal and the temperature rises by 6.4ºC.  Calculate the specific heat capacity of the metal in J/g ºC.
10. For the reaction


S + O2 (  SO2  ∆H = -296 kJ/mol
Calculate the change in enthalpy when 30 grams of sulfur (S) are burned with excess oxygen.
11. Given this data:

2S(s) + 3O2(g)  (  2SO3(g)     ∆H = -790.4 kJ
2SO2(g) + O2(g) ( 2SO3(g)    ∆H = -198.2 kJ
Calculate ∆H for this reaction:        S(s) + O2(g) (  SO2(g)
Show your work.

12. What is the heat death of the universe?  How does it happen?

13. According to the law of conservation of energy, energy is conserved.  If that is true, why is there an “energy crisis?”  (Crisis = a problem).  (In other words, why are we worried about having enough energy?)
14.  a. What is the greenhouse effect?

b. Why are scientists concerned about the greenhouse effect?



c. Do we need some greenhouse gasses?  Why?
15. Name six uses for fractions of petroleum: (p341)
16. Dissolving KCl is an endothermic process, but it happens at room temperature.  Why?
From Exp 43

17.  5.0 mL 0.5 mol/L NaOCl react with 5.0 mL 0.5 mol/L Na2SO3.  The initial temperature is 21.0 ºC and the final temperature is 28.5 ºC.  Calculate the change in enthalpy (∆H) in kJ/mol OCl-.  (Hint: the density of water is 1 g/mL (perfect number, no significant figures).
18. From “Petroleum Assignment” http://www.theglobaleducationproject.org/earth/energy-supply.php
a. Which country has the most oil reserves in the world?

http://science.howstuffworks.com/oil-refining4.htm
b. Crude oil is heated until it is a gas and enters at the ( top  /  bottom) of the distillation tower.

c. A substance will condense when it reaches a height where the temperature is the same as the ______________________ of the substance.

d. The hottest part of the tower is at the (  top   /   bottom  ).  The coolest part is at the (  top  /  bottom  ).  
e. Which chemical would condense first, heptane (7 carbons) or decane (10 carbons)?

http://www.adventuresinenergy.org
f. What elements are oil and natural gas made of?
g. Oil and gas began as ______________________

h. Where do we find petroleum today? 

i. The easiest way to tell one kind of hydrocarbon from another is by its ______ ____________
j. In a fraction of a distillation tower, what happens when a hydrocarbon with a boiling point below the temperature of the liquid enters the liquid? 
k. Cracking.  What is the goal of “cracking”?
l. Name one commercial item made from petroleum.  What petroleum product is used to make it?
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