Station 1 – LT 7.1

	Lesson
	7.1 – Endothermic and Exothermic 

	Questions
	1. How are the motion of molecules related to temperature.

2. Draw atoms in the solid, liquid, and gas state. Which of these states has the fastest moving molecules?

3. You have a hot glass of water and a cold glass of water. Which one of these has faster moving molecules?


Station 2 – LT 7.2

	Lesson
	7.1 – Endothermic and Exothermic

	Questions
	1. Define endothermic and exothermic reactions.

2. Does an endothermic reaction produce heat or require heat? Does an exothermic reaction produce heat or require heat?

3. Label the following reaction as being either endothermic or exothermic:

HCl + NaOH ( H2O + NaCl + 150 kJ

4. Label the following reaction as being either endothermic or exothermic:

160 kJ + CaBr2 + 2HCl ( 2HBr + CaCl2
5. Is the freezing of water endothermic or exothermic?

6. Bromine goes from liquid to gas. Is it endothermic or exothermic?


Station 3 – LT 7.3

	Lesson
	7.2 – Heating Curves and Phase Diagrams

	Questions
	1. Define what a triple point and critical point are.

2. A phase diagram relates _________ and __________ of a substance in various phases.

3. Draw a basic phase diagram. Indicate solid, liquid, and gas areas on the graph and areas of sublimation, deposition, fusion, freezing, vaporization, and condensation.

4. Atmospheric pressure on Mt. Everest is 0.29 atm. What is the boiling point of water there using the phase diagram below.
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Station 4 – LT 7.4

	Lesson
	7.2 – Heating Curves and Phase Diagrams

	Questions
	1. What is a heating curve? Draw a general heating curve and indicate (Hfusion and (Hvaporization.

Use the heating curve below for problems 2 and 3:
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2. As a substance goes through section (2), what happens to the distance between the particles

3. What is happening to the average kinetic energy (the speed) of the molecules in the sample during section 2?

4. What is the name of the process happening during section (4)?


Station 5 – LT 7.5

	Lesson
	7.2 – Heating Curves and Phase Diagrams

	Questions
	1. Define enthalpy and entropy.

2. How is enthalpy related to heating curves?

3. Would the following reaction increase enthalpy or decrease enthalpy?

NaCl ( Na+ + Cl-
Does the universe favor order or disorder?

4. Can the enthalpy of a substance increase without the temperature increasing? Why or why not? Use heating curves in your explanation.


Station 6 – LT 7.6

	Lesson
	7.3 – Calorimetry

	Questions
	1. Define specific heat and calorimetry.

2. How much energy would be absorbed as heat by 75 g of iron when heated from 295 K to 301 K. The specific heat of iron is 0.449 J/(g x oC).

3. If 980,000 J of energy are added to 6200 g of water at 291 K, what will the final temperature of the water be? The specific heat of water is 4.18 J/(g x oC)
4. You need to 70.2 H to raise the temperature of 34.0 g of ammonia (NH3) from 23.0 oC to 24 oC. Calculate the specific heat of ammonia.


Station 7 – LT 7.6

	Lesson
	7.3 – Calorimetry

	Questions
	1. A 4.0 g sample of glass is heated from 274 K to 314 K. Glass has a specific heat of 0.20 J/(g x K). How much heat is gained during this heating?

2. The specific heat of copper is 0.4 J/oC. How much heat is needed to change the temperature of a 30 g sample of copper from 20.0 oC to 60.0 oC?

3. The specific heat of copper is 0.4 J/oC. How much heat is needed to change the temperature of a 30 g sample of copper from 20.0 oC to 60.0 oC?

4. You obtain the following data during your Cheetos lab. Calculate the amount of Calories that are in this sample of Cheetos.

Initial Mass – 20 g

Final Mass – 15 g

Initial Temp. – 20 oC

Final Temp – 25 oC

Specific Heat of H2O – 4.18 J/(g x oC)


Station 8 – LT 7.7

	Lesson
	7.4 – Latent Heat

	Questions
	1. What does the latent heat of a substance describe?

2. You have a 2000 kg of ethanol. Calculate the energy you would need to turn solid aluminum into liquid. The ΔHfusion is 109 kJ/kg.

3. You have 6342 kg of mercury. How much energy would be required to take mercury from liquid to a gas? The ΔHvaporization is 294 kJ/kg


Station 9 – LT 7.8, 7.9, 7.10

	Lesson
	7.5 – Gibbs Free Energy

	Questions
	1. Describe the combinations of ΔH and ΔS that are always spontaneous, sometimes spontaneous, and never spontaneous. Explain the reason for each one.

2. Draw reaction coordinates for endothermic and exothermic reactions.


Station 10 – LT 7.8, 7.9, 7.10

	Lesson
	7.5 – Gibbs Free Energy

	Questions
	1. What does the Gibbs Free Energy Equation relate? How does it express the favorable and unfavorable conditions for ΔH and ΔS?

2. Determine the ΔG of the hydrolysis of urea when it is 25 oC, ΔH=119.2 kJ/mol, and ΔS=0.3548 kJ/(mol x K).

3. For the vaporization reaction

Br2 (l) ( Br2 (g)

ΔH = 31 kJ/mol and ΔS = 93 kJ/(mol x K). At what temperature will it become spontaneous?

4. A reaction has ΔH = 98 kJ/mol and ΔS = 292 J/(mol x K). If the temperature is 25 oC, what is the ΔG?


