Honors Chemistry




Name _______________________

Review sheet for Unit 7 – Motion of Atoms and Molecules: Liquids, Solids and Thermochemistry 
Be sure you know the material on this review guide.  Study your notes!!!!  Go over all problems, graphs and charts that we did in class and that you did for homework.

Liquids and Solids
Vocabulary to know:


allotrope

amorphous solid
boiling point




evaporation

kinetic energy

kinetic theory



melting point

normal boiling point
normal melting point


sublimation

vaporization

vapor pressure


       
crystal


unit cell

condensation


 
deposition

potential energy
fluid

Students should know and be able to do the following:

1. Identify factors that determine properties of solids, liquids and gases.

2. Compare and contrast the properties of solids, liquids and gases.

3. Define the relationship between Kelvin temperature and average kinetic energy

4. Define evaporation in terms of kinetic energy.

5. Describe the equilibrium between a liquid and its vapor.

6. Distinguish between evaporation and boiling.

7. Identify the conditions at which boiling, condensation, freezing and melting.occur.  

8. Explain how atmospheric pressure affects boiling point (pressure cooker and vacuum evaporator).

9. Explain how allotropes of an element are different.
Thermochemistry
Vocabulary to know:


calorimeter


potential energy

endothermic process

enthalpy


heat



heat capacity


exothermic process

heat of reaction
specific heat


heat of combustion

heat of reaction


Hess’s Law 


molar heat of fusion

molar heat of solution


molar heat of vaporization
standard heat of formation
thermochemistry
thermochemical equation
joule



calorie

Students should know and be able to do the following:
1. Interpret and create a heating and cooling curve (understand what is occurring at each part of the curve – including phases and phase changes) 

2. Calculate the heat absorbed or released by a substance when energy is absorbed or released (during phase changes and temperature changes).  
3. Convert joules to calories and vice versa (also kJ to kcal).

4. Describe how calorimeters are used to measure heat flow.

5. Construct thermochemical equations and determine whether endothermic or exothermic.
6. Solve for enthalpy changes in chemical reactions by using heats of reaction.
7. Solve heat transfer problems.

8. Classify the enthalpy change that occurs when a substance melts, freezes, boils, condenses, or dissolves as endothermic or exothermic.

9. State Hess’s law of heat summation and describe how it is used in chemistry.
10. Solve for enthalpy changes by using Hess’s law or standard heats of formation.

More Practice

1. List the following compounds in order form least to most stable based on heats of formation: H2O (l), NaCl (s), SO2 (g),  NO (g), Fe2O3 (s)

(The more heat released when the compound is formed, then the more heat is needed to decompose it! Decomposition and formation are opposite processes. If it takes a lot of energy to decompose a compound then we say it is stable.)


2. A)   What is the enthalpy change for the formation of hydrazine, N2H4 (l), from its elements?

N2 (g)  +  2H2 (g)  ( N2H4 (l)


Use the following thermochemical reactions:



N2H4 (l)  +  O2 (g)  (  N2 (g)  +  2H2O (l)

(H = -622.2 kJ



H2 (g)  +  ½ O2 (g) (  H2O (l)


(H = -285.8 kJ

          B)  If 55.0 g of N2 is used in this reaction, how much heat will be produced?

3. Find the enthalpy of the following reaction for the reaction of acetylene with fluorine.
C2H4 (g)  +  6F2 (g) ( 2CF4 (g)  + 4HF (g)


Thermochemical reactions to use:



H2 (g)  +  F2 (g)  ( 2HF (g)

(H = -537 kJ


C(s)  +  2F2(g) (  CF4 (g)

(H = -680 kJ



2C (s) + 2H2 (g) ( C2H4 (g)

(H = +52.3 kJ

4. Find the (H of the reaction using Hess’s Law:

2C (s) + 3H2 (g) ( C2H6 (g)


Thermochemical reactions to use:

C(s) + O2 (g) (  CO2 (g)



(H = -394 kJ

2C2H6 (g) + 7O2 (g) ( 4CO2 (g) + 6H2O (l)

(H = -3120 kJ

2H2 (g) + O2 (g) ( 2H2O (l)



(H = -572 kJ
5. Calculate (H for 

2F2(g)  + 2H2O (l) ( 4HF (g)  + O2 (g)

Given that:


H2 (g)  + F2 (g) ( 2HF(g)

(H = -537 kJ


2H2 (g)  + O2 (g) ( 2H2O (l)

(H = -572 kJ

6. A) Use standard heats of formation to calculate the change in enthalpy for the following reaction:



NH3(g)  +  O2(g)  (  NO(g)    +    H2O(g)

B) Is this reaction endothermic or exothermic?  How do you know?  What does this mean?

C) How many kJ are released or absorbed if 65.0 grams of NH3 are used with excess oxygen?

7. If a block of aluminum, with a mass of 3.90 grams and a temperature of 99.3°C, is dropped into 100.0 mL of water at 22.6°C, what will be the final temperature of the system?  (Specific heat of aluminum is 0.9025 J/g°C)

8. A piece of unknown metal with a mass of 233.8 grams is heated to 100.0°C and dropped into 50.0 mL of water at 24.0°C.  The final temperature of the system is 32.5°C.  What is the specific heat of the metal?

9. Calculate the heat required to change 55.0 grams of sodium at 100.0°C to sodium at 900.0°C.  Show all steps and include the equation used at all steps. Draw a heating curve labeled with the following:  the freezing and boiling points, starting and ending points, phases of matter and phase changes.
Information for sodium:

	Melting point
	Boiling point
	Specific heat (gas)
	Specific heat (liquid)
	Specific heat (solid)
	∆Hfus
	∆Hvap

	98.0°C
	889.0°C
	1.672 J/g°C
	0.836 J/g°C
	0.836 J/g°C
	2.63 kJ/mole
	100.74 kJ/mole


