Second Semester Chemistry Final Study Guide
The Mole/ Stoichiometry (Ch. 7 and Ch. 9)
1. What is stoichiometry?

2. In what units is molar mass typically expressed?
3. What is the molar mass of H2SO4?

4. How many moles are in 25 g of NaOH?

5. What is the total number of molecules of NO2 in a 0.5 moles of NO2?

6. How many moles of He in 10 L of He at STP?

7. What is an empirical formula?  What is the empirical formula of C6H12O6?
8. What mass of hydrogen peroxide (H2O2) must decompose to produce 1.89 g of water?
9. How many liters of oxygen are necessary for the combustion of 625 g of sulfur, assuming the reaction occurs at STP?  The balanced equation is S8 + 8 O2 -> 8 SO2.

10. Identify the limiting reactant when 2.44 g of O2 reacts with 2.1g of H2 to produce water.  
11. What is percent yield?

Thermochemistry (Ch.10)
1. What is the Law of Conservation of Energy?

2. What is the difference between exothermic and endothermic reactions?          Draw the graphs and label reactant, product, activation energy and ΔH.
3. What is the study of heat flow and heat measurement called?

4. Draw the heating curve and label all the parts.

5. What are the SI unit of energy?  What is the relationship between calorie and joule?  What is the difference between a calorie and a Calorie?
6. What does temperature measure?

7. What is the specific heat of water (number)?  Define specific heat. 
8. What is a calorimeter? How does it work?

9. The temperature of water increased from 25 ° C to 89 ° C.  Calculate the amount of heat absorbed by 40 g water in joules and in calories.

10. The average kinetic energy of the particles in solids, liquids, and gases is most closely related to the _________.
States of Matter (Ch.11)
1. What are 4 phases of matter?  How are they different?

2. If the phases of matter are arranged in order of increasing disorder, what would that arrangement be?

3. Describe different types of intermolecular forces. List from the strongest to the weakest.  

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

5. Which changes in the phase of matter are exothermic? Why?
6. Which changes in the phase of matter are endothermic? Why?
7. What is condensation and sublimation?

8. A change in the physical state of a substance always involves a change in _______.

9. How do intermolecular forces such as hydrogen bonds affect the boiling point of water?

Reaction Rates (Ch.16)

1. Define reaction rate.  

2. How is rate calculated?

3. What is a rate-determining step?

4. What are five factors that affect the rate of a reaction?  How does each factor increase/decrease the rate of a reaction? 

5. What is activation energy?  How can activation energy be lowered in a reaction? Draw a graph and label the parts.

Gases (Ch. 12)
1. What temperature scale has absolute zero as its zero point?
2. In a mixture of gases, what is the total pressure of the mixture equal to?

3. At the same temperature and pressure, equal volumes of different kinds of gases contain ________________.

4. What is standard temperature and pressure?

5. The volume of a gas depend on _________ and __________.
6. A sample of gas measures 8 liters at 1.00 atm.  To change the volume to 4 liters at constant temperature, what pressure must be applied? 
7. What two equipment measures pressure?
8.  __________ __________ is less at the top of the mountain than at the bottom of the mountain.

9. 60 °C =  _________ K

10.  450 mm Hg =  _________ atm = __________ torr

11.   How are the following gas laws (Boyle’s law, Charles’ law, combined gas law, ideal gas law) different?  Write their formulas and explain what they mean.  
12. What is the relationship between volume and pressure at constant temperature?  What is the relationship between volume and temperature at constant pressure?

13. What does Dalton’s law of partial pressures say?

14. A gas at STP has a volume of 6 L.  If the temperature is doubled, the new volume of the gas will be __________.

15. A 2 moles of sample of H2 (g) at 3 atm occupies 22.4 L.  What is the temperature of the sample in Kevin?  (R = 0.0821)
Solutions (Ch. 13)
1. What is colligative property? Give 4 examples of colligative properties.
2. Give examples of nonpolar and  polar solvents.
3. What are factors that affect solubility? How do they increase or decrease solubility?

4. Ionic solids best dissolve in liquid solvents that are ________.

5. Why can water dissolve NaCl, whereas hexane cannot?

6. How is a supersaturated solution prepared? How is supersaturated solution different from saturated and unsaturated solutions?
7. What is the molarity of the solution produced when 185 g of sodium chloride (NaCl) is dissolved in sufficient water to prepare 3.75 L of solution?

8. What is an alloy?  Give examples of alloy.

9. What are solutions with water as the solvent called?

10.  What is the formula for calculating molarity?

11. What is parts per million?  When do people use parts per million?

12. Solution concentration expressed as moles of solute/kilogram of solvent is known as ___________.  

13. To produce 4.0 L of 2.0 M solution of sodium hydroxide (NaOH), how many grams of sodium hydroxide must be dissolved?
14. What is the molality of solid wire if it is made from 78.7 g of lead dissolved in 157 g of tin?
15. Which concentration unit is used when calculating colligative properties relating to boiling point elevation?

16. What is the boiling point elevation when 21.4 g of ammonia (NH3) is dissolved in 400 g of water?  (Kb = 0.52 C/m)

17. Why do people put salt on the icy road?

Chemical Equilibrium (Ch.14)
1. What is equilibrium?

2. What is Le Chatelier’s Principle?  In a concentration of reactants was added as a stress to the system, how would the equilibrium shift?  How does temperature and pressure affect equilibrium?
3. I + I -> I2 + 146 kJ

The formation of an iodine molecule is _____________. (exothermic/endothermic)   

If temperature is decreased, which way the equilibrium will shift to?  Why? 

If I2 is removed, which way does the equilibrium shift? Why?
4. What is a reaction quotient (Q)?  How is it calculated? 
5. If given the general reaction 2 A (g) +  4 N (s)  <-> 3 C (g) + D (g), what is the equilibrium constant?

Acids, Bases and Salts (Ch.15)
1. What is the Arrhenius definition of an acid?  Definition of a base?

2. According to the Bronsted-Lowry definition, what is an acid?  Definition of a base?
3. What gas is produced when acids react with metals?

4. What is a conjugate acid-base pair?  

5. In the reaction, CO3-2 + H+ -> HCO3-, the base is __________.

6. Label acid, base, conjugate acid and conjugate base in the following equilibrium reaction:     CN- + H2O -> HCN + OH-
7. Know the names and formulas of acids such as hydrochloric acid, nitric acid, sulfuric acid, acetic acid, etc.

8. What is the term given to substances that can act as either acids or bases?

9. If the pH of a solution is 12, the solution is said to be (acidic, neutral, basic)

10. What is pH if the concentration of NaOH is 1 x 10-8 M?

11. What is pH if the concentration of HCl is 1 x 10-2 M?

12. What is the pOH if pH is 5?
13. What is produced from the neutralization of an Arrhenius acid and an Arrhenius base?

14. What are electrolytes?  What do they have to do with acids and bases?
15. What substance changes color when it is added to acids or bases? Give an example.
16. What is the ion product for water at 25 C?
17. What is a buffer solution? How does buffer solution stabilize pH?
18. A good example of good buffer in human body is __________.

19. List strong acids and weak acids.  How are they different?

20. List strong bases and weak bases.  How are they different?

21. What is titration? When does the end point for a titration occur?

22. Acids react with carbonates such as limestone to produce __________ gas.

23. If 50 mL of 0.5 M HNO3 is required to neutralize 50 mL of KOH, what is the concentration of the base?

