Name__________________________________Class______

Final Exam – Review

Chemistry, Chapters 9-19

The Final Exam is a  comprehensive exam that covers the material that was presented during the first and second semester.  You should be sure to start studying the material at least one week before the exam.
You should carefully study the material that is provided on these Review Sheets. However, it is always wise to also study the following:
a) The notes that were given during class presentations.
b) All sample and practice problems throughout the chapters.  
c) All key terms from the designated chapters.

d)  The Review Packet
From Chapter 9:
1. Be able to balance a given equation.

2. Recognize the five types of chemical reactions, and identify their reactants and products.

3. Classify a given equation according to one of the five types.

4. Know the meaning of symbols used in an equation, such as (s), (aq), etc.

5. Convert a word equation into a balanced equation using symbols and formulas.

From Chapter 10/11:
1. Know the steps used in solving most stoichiometry problems.

2. Be able to solve stoichiometry problems 

3. In a chemical reaction, know how the mass of products relates to mass of reactants.

4. Be able to interpret a chemical equation 

5. Be able to solve stoichiometry problems involving moles 
From Chapter 14:
1. Compare the melting point of a molecular compound with an ionic compound.

2. Know the topic called sublimation.

3. Be able to describe the process of evaporation and what causes it.

4. Know what causes and is happening in boiling of a liquid.

5. Define evaporation.

From Chapter 13:
1. State Charles’s Law, and be able to apply the law to changes given. 

2. Know the ideal gas law, and what each symbol stands for. 

3. Be able to apply the gas laws to a certain change of conditions. 

4. State Boyle’s Law, and be able to apply the law to changes given. 

5. Be able to solve an ideal gas law 

From Chapter 14:
1. How does the surface tension of water compare to other liquids?

2. What is surface tension?

3. Know the characteristics of an electrolyte, and be able to identify an electrolyte.

4. Know the characteristics of solutions, suspensions, and colloids.
From Chapter 15:
1. Be able to classify a solution as unsaturated, saturated, or supersaturated based on what happens when a seed crystal is added. 

2. What do colligative properties depend on? 

3. What type of substances are less soluble in hot water than in cold water? 

From Chapter 16:
1. At equilibrium, what is the rate of production of reactants compared with the rate of production of products? 

2. Calculate the equilibrium constant for a given 
3. Know the factors that affect reaction rate, and be able to apply them to a specific reaction. 

From Chapter 18/19:
1. When an acid reacts with a base, what compounds are formed?  Be able to predict them, when given the reactants. 

2. Be able to interpret the value of pH as either neutral, acidic, or basic. 

3. Know the properties of bases. 

4. Know the properties of acids. 

5. Calculate the pH when given the hydrogen ion concentration 

From Chapter 25:
1. How many double covalent bonds are in an alkane?  An alkene?  An alkyne? 

2. How many valence electrons does a carbon atom have? 

3. Alkanes are hydrocarbons that contain what type of bonds? 

4. Hydrocarbons containing a saturated carbon ring are called ____. 

5. Be able to recognize a condensed structural formula for a hydrocarbon given. 

Chemical names and formulas

1. Which one of the following compounds is named correctly?
· [image: image1.wmf]sodium chlorite, NaClO 

· [image: image2.wmf]potassium nitrate, KNO2 

· [image: image3.wmf]sodium acetate, NaC2H3O2 

· [image: image4.wmf]lithium sulfate, Li2SO3 

2. If the name of a compound ends in -ite or -ate, the compound will contain a

· [image: image5.wmf]polyatomic cation. 

· [image: image6.wmf]polyatomic anion. 

· [image: image7.wmf]transition metal cation. 

· [image: image8.wmf]monatomic anion. 

3. The name for H2S(aq) is

· [image: image9.wmf]sulfuric acid. 

· [image: image10.wmf]hydrosulfuric acid. 

· [image: image11.wmf]sulfurous acid. 

· [image: image12.wmf]hydrosulfurous acid. 

4. The correct chemical name for NH4OH is

· [image: image13.wmf]nitrogen tetrahydrogen hydroxide. 

· [image: image14.wmf]nitrogen pentahydrogen oxide. 

· [image: image15.wmf]ammonium oxyhydride. 

· [image: image16.wmf]ammonium hydroxide. 

5. The law of definite proportions states that in samples of any chemical compound, the elements are always in the same proportion by

· [image: image17.wmf]volume. 

· [image: image18.wmf]ratio. 

· [image: image19.wmf]number. 

· [image: image20.wmf]mass. 

6. What is the correct formula for strontium nitride?

· [image: image21.wmf]Sr3N2 

· [image: image22.wmf]SrN2 

· [image: image23.wmf]Sr2N3 

· [image: image24.wmf]Sr3N 

7. Using Figure 9.20, page 277, to name the chemical compound PF3, the correct choices in order are

· [image: image25.wmf]no, no, and no. 

· [image: image26.wmf]no, no, yes, and no. 

· [image: image27.wmf]no, no, yes, and yes. 

· [image: image28.wmf]no, yes, and yes. 

8. Which one of the following compounds is named correctly?

· [image: image29.wmf]

calcium sulfide, Ca(HS)2 

· [image: image30.wmf]

ammonia, NH4+ 

· [image: image31.wmf]aluminum nitride, AlN 

· [image: image32.wmf]iron(III) oxide, FeO 

9. The chemical formula for chlorous acid is

· [image: image33.wmf]HClO2. 

· [image: image34.wmf]HClO3. 

· [image: image35.wmf]HClO4. 

· [image: image36.wmf]HCl. 

10. Which of the following are positively charged polyatomic ions?
I. ammonium ion
II. perchlorate ion
III. ferric ion

· [image: image37.wmf](I) only 

· [image: image38.wmf](II) only 

· [image: image39.wmf](III) only 

· [image: image40.wmf](I) and (II) 

Chemical Equations

1. Balance the following equation and indicate whether it represents a combustion, combination, or decomposition reaction.
H2SO4 → H2O2 + SO2
· [image: image41.wmf]H2SO4 → H2O2 + SO2, combination reaction 

· [image: image42.wmf]H2SO4 → H2O2 + SO2, decomposition reaction 

· [image: image43.wmf]H2SO4 → 2H2O2 + SO2, combination reaction 

· [image: image44.wmf]H2SO4 → 2H2O2 + SO2, decomposition reaction 

2. Choose the correct net ionic equation for the reaction that occurs when the following compounds are mixed: AgNO3(aq) and Na2CO3(aq).

· [image: image45.wmf]2AgNO3(aq) + Na2CO2(aq) → Ag2CO3(s) + 2NaNO3(aq) 

· [image: image46.wmf]2Na+(aq) + 2NO3(aq) → 2NaNO3(s) 

· [image: image47.wmf]2Ag+(aq) + CO32(aq) → Ag2CO3(s) 

· [image: image48.wmf]2Na+(aq) + 2Ag+(aq) + 2NO3–(aq) + CO32–(aq) → Ag2CO3(s) + 2NaNO3(s) 

3. What is the net ionic equation for the reaction between NaOH and HClO4?

· [image: image49.wmf]HClO4(aq) + NaOH(aq) → NaClO4(aq) + H2O(l) 

· [image: image50.wmf]HClO4(aq) + OH–(aq) → ClO4–(aq) + H2O(l) 

· [image: image51.wmf]H+(aq) + NaOH(aq) → Na+(aq) + H2O(l) 

· [image: image52.wmf]H+(aq) + OH–(aq) → H2O(l) 

4. What coefficient is needed for C3H8O3 when the following equation is correctly balanced?
C3H8O3 + O2 → CO2 + H2O

· [image: image53.wmf]1 

· [image: image54.wmf]2 

· [image: image55.wmf]3 

· [image: image56.wmf]7 

5. When NaCl is added to a solution of AgNO3, Pb(NO3)2, or Ca(NO3)2, in which case(s) does a precipitate form?

· [image: image57.wmf]AgNO3 only 

· [image: image58.wmf]Pb(NO3)2 only 

· [image: image59.wmf]Ca(NO3)2 only 

· [image: image60.wmf]AgNO3 and Pb(NO3)2 

6. Balance the following equation.
Al + Cr2O3 → Al2O3 + Cr

· [image: image61.wmf]2Al + Cr2O3 → Al2O3 + 2Cr 

· [image: image62.wmf]2Al + Cr2O3 → Al2O3 + Cr 

· [image: image63.wmf]4Al + 2Cr2O3 → 2Al2O3 + 4Cr 

· [image: image64.wmf]Al + Cr2O3 → Al2O3 + 2Cr 

Stoichiometry

5. How many moles of water are produced when 2.5 mol of O2 react according to the following equation?
C3H8 + 5O2 → 3CO2 + 4H2O

· [image: image65.wmf]4.0 

· [image: image66.wmf]3.0 

· [image: image67.wmf]2.5 

· [image: image68.wmf]2.0 

6. CO2 exhaled by astronauts is removed from a spaceship atmosphere by reaction with KOH.
CO2 + 2KOH → K2CO3 + H2O
How many kilograms of CO2 can be removed with 1.00 kg of KOH?

· [image: image69.wmf]0.500 kg 

· [image: image70.wmf]0.786 kg 

· [image: image71.wmf]0.393 kg 

· [image: image72.wmf]1.57 kg 

7. The fermentation of glucose, C6H12O6, produces ethyl alcohol, C2H5OH, and carbon dioxide.
C6H12O6(aq) → 2C2H5OH(aq) + 2CO2(g)
If 4.82 g of ethanol can be produced from 10.0 g of glucose, what are the theoretical yield and the percent yield of ethanol?

· [image: image73.wmf]10.0 g and 48.2% 

· [image: image74.wmf]4.89 g and 98.6% 

· [image: image75.wmf]5.11 g and 94.3% 

· [image: image76.wmf]5.00 g and 9.64% 

8. Choose the correct values for the spaces.
27.0 g H2O are formed from 24.0 g O2 and __________ g H2. The same 24.0 g O2 could form __________ grams of H2O2 if there were sufficient H2.

· [image: image77.wmf]3.0 , 28.0 

· [image: image78.wmf]3.0, 25.5 

· [image: image79.wmf]6.0, 28.0 

· [image: image80.wmf]48.0, 25.5 

9. A manufacturer of bicycles has 5350 wheels, 3023 frames, and 2655 handlebars. How many bicycles can be manufactured using these parts?

· [image: image81.wmf]2675 bicycles 

· [image: image82.wmf]2655 bicycles 

· [image: image83.wmf]3023 bicycles 

· [image: image84.wmf]5350 bicycles 

States of matter

1. The pressure a gas exerts on another object is caused by

· [image: image85.wmf]the physical size of the particles. 

· [image: image86.wmf]collisions between particles and an object. 

· [image: image87.wmf]collisions between particles. 

· [image: image88.wmf]the chemical composition of the gas. 

2. Which one of the following is the most disordered?

· [image: image89.wmf]a gas near the temperature at which it condenses 

· [image: image90.wmf]a liquid near its freezing point 

· [image: image91.wmf]a solid near its melting point 

· [image: image92.wmf]a liquid near its boiling point 

3. The escape of molecules from the surface of a liquid is known as

· [image: image93.wmf]boiling. 

· [image: image94.wmf]sublimation. 

· [image: image95.wmf]evaporation. 

· [image: image96.wmf]condensation. 

4. According to the kinetic theory, the particles in a gas

· [image: image97.wmf]are attracted to each other. 

· [image: image98.wmf]are in constant random motion. 

· [image: image99.wmf]have the same kinetic energy. 

· [image: image100.wmf]have a significant volume. 

5. What is the significance of a line in a phase diagram?

· [image: image101.wmf]Only one phase is present. 

· [image: image102.wmf]Two phases are in equilibrium. 

· [image: image103.wmf]Three phases are in equilibrium. 

· [image: image104.wmf]The distinction between two phases disappears. 

6. Convert a pressure of 3.90 × 102 mm of Hg to kPa.

· [image: image105.wmf]52.0 kPa 

· [image: image106.wmf]2930 kPa 

· [image: image107.wmf]0.513 kPa 

· [image: image108.wmf]3.85 kPa 

7. What is the significance of the triple point in a phase diagram?

· [image: image109.wmf]Temperature and pressure are equal. 

· [image: image110.wmf]Two phases are in equilibrium. 

· [image: image111.wmf]Three phases are in equilibrium. 

· [image: image112.wmf]The distinction among three phases disappears. 

8. In liquids, the attractive forces are

· [image: image113.wmf]very weak compared with the kinetic energies of the particles. 

· [image: image114.wmf]strong enough to keep the particles confined to fixed locations in the liquid. 

· [image: image115.wmf]very minor compared with the kinetic energies of the particles. 

· [image: image116.wmf]strong enough to keep particles relatively close together but not strong enough to keep particles from moving past one another. 

9. The average kinetic energy of the particles in a substance is directly proportional to the

· [image: image117.wmf]Fahrenheit temperature. 

· [image: image118.wmf]Kelvin temperature. 

· [image: image119.wmf]physical state of the substance. 

· [image: image120.wmf]Celsius temperature. 

10. Identify the change of state that occurs when solid CO2 changes to CO2 gas as it is heated.

· [image: image121.wmf]condensation 

· [image: image122.wmf]freezing 

· [image: image123.wmf]vaporization 

· [image: image124.wmf]sublimation 

Gases

1. A helium balloon is filled on the ground, where the atmospheric pressure is 768 mm Hg. The volume of the balloon is 8.00 m3. When the balloon reaches an altitude of 4200 m, its volume is 16.8 m3. Assuming that the temperature remains constant, what is the air pressure at 4200 m in mm Hg?

· [image: image125.wmf]1.61 × 103 mm Hg 

· [image: image126.wmf]366 mm Hg 

· [image: image127.wmf]543 mm Hg 

· [image: image128.wmf]111 mm Hg 

2. Compared to liquids and solids, gases are easily compressed because the particles in a gas

· [image: image129.wmf]attract each other. 

· [image: image130.wmf]are spaced relatively far apart. 

· [image: image131.wmf]are very small. 

· [image: image132.wmf]repel each other. 

3. Find the volume of a gas in liters if 2.95 mol has a pressure of 0.760 atm at a temperature of 52°C.

· [image: image133.wmf]22.4 L 

· [image: image134.wmf]66.1 L 

· [image: image135.wmf]104 L 

· [image: image136.wmf]50.2 L 

4. An ideal gas differs from a real gas in that the molecules of an ideal gas have

· [image: image137.wmf]no attraction for one another. 

· [image: image138.wmf]a significant volume. 

· [image: image139.wmf]a molar mass of zero. 

· [image: image140.wmf]no kinetic energy. 

5. Choose the correct words for the spaces.
When a real gas is __________ or __________, it can condense.

· [image: image141.wmf]heated, compressed 

· [image: image142.wmf]cooled, compressed 

· [image: image143.wmf]cooled, allowed to expand 

· [image: image144.wmf]heated, allowed to expand 

6. An automobile owner's manual tells the owner to check tire pressure when the tires are cool because a tire that has been heated has a

· [image: image145.wmf]larger volume. 

· [image: image146.wmf]lower volume. 

· [image: image147.wmf]lower gas pressure. 

· [image: image148.wmf]higher gas pressure. 

7. A real gas differs most from an ideal gas at

· [image: image149.wmf]high temperatures and low pressures. 

· [image: image150.wmf]low temperatures and high pressures. 

· [image: image151.wmf]low temperatures and low pressures. 

· [image: image152.wmf]high temperatures and high pressures. 

8. Consider four identical 1.00-L flasks containing the following gases, each at 25°C and 1 atm pressure: H2, O2, NH3, and SO2. Which gas would effuse the fastest if identical pinholes were made in all four flasks?

· [image: image153.wmf]H2 

· [image: image154.wmf]O2 

· [image: image155.wmf]NH3 

· [image: image156.wmf]SO2 

9. For an ideal gas, calculate the temperature in kelvins if 1.82 × 10–3 mol occupies 2.88 mL at 22.1 atm.

· [image: image157.wmf]2.35 × 10–3 K 

· [image: image158.wmf]154 K 

· [image: image159.wmf]291 K 

· [image: image160.wmf]426 K 

10. At 46°C and 0.880 atm pressure, a gas occupies a volume of 0.600 L. How many liters will it occupy at 0°C and 0.205 atm?

· [image: image161.wmf]0.600 L 

· [image: image162.wmf]2.58 L 

· [image: image163.wmf]0.140 L 

· [image: image164.wmf]2.20 L 

Solutions

1. A supersaturated solution contains more __________ than a saturated solution at the same temperature.

· [image: image165.wmf]ions 

· [image: image166.wmf]solute 

· [image: image167.wmf]solid 

· [image: image168.wmf]solvent 

2. Which of the following is NOT a colligative property of solutions?

· [image: image169.wmf]vapor-pressure lowering 

· [image: image170.wmf]freezing-point depression 

· [image: image171.wmf]boiling-point elevation 

· [image: image172.wmf]solubility elevation 

3. The freezing point depression caused by a given concentration of a nonvolatile molecular solute

· [image: image173.wmf]depends on the solute. 

· [image: image174.wmf]depends on the solvent. 

· [image: image175.wmf]is always the same. 

· [image: image176.wmf]cannot be determined. 

4. Two liquids that can be mixed in any proportion to form a solution are said to be

· [image: image177.wmf]partially miscible. 

· [image: image178.wmf]soluble. 

· [image: image179.wmf]immiscible. 

· [image: image180.wmf]completely miscible. 

5. If 200 mL of a 2.50M NaOH solution is diluted to 500 mL, what is the new concentration of NaOH?

· [image: image181.wmf]4.20 × 103M 

· [image: image182.wmf]5.95M 

· [image: image183.wmf]2.50M 

· [image: image184.wmf]1.00M 

6. What mass of sodium iodide (NaI) is contained in 135 mL of a 7.0% (m/v) solution?

· [image: image185.wmf]1.5 g 

· [image: image186.wmf]15 g 

· [image: image187.wmf]9.5 g 

· [image: image188.wmf]95 g 

7. The solubility of a substance is often expressed as the number of grams of solute per

· [image: image189.wmf]100 liters of solvent. 

· [image: image190.wmf]1 cm3 of solvent. 

· [image: image191.wmf]100 grams of solution. 

· [image: image192.wmf]100 grams of solvent. 

8. What is the mole fraction of He in a gaseous solution containing 4.0 g of He, 6.5 g of Ar, and 10.0 g of Ne?

· [image: image193.wmf]0.60 

· [image: image194.wmf]1.5 

· [image: image195.wmf]0.20 

· [image: image196.wmf]0.11 

9. If the partial pressure of a gas above a solution increases, the solubility of the gas will

· [image: image197.wmf]increase. 

· [image: image198.wmf]decrease. 

· [image: image199.wmf]remain the same. 

· [image: image200.wmf]increase or decrease depending on the gas. 

10. To make a 1M aqueous solution of NaCl, 58.4 grams of NaCl are dissolved in

· [image: image201.wmf]1 liter of water. 

· [image: image202.wmf]enough water to make 1 liter of solution. 

· [image: image203.wmf]1 kg of water. 

· [image: image204.wmf]100 mL of water. 

Equilibrium

1. Increasing the concentration of a reactant increases the reaction rate because it increases the

· [image: image205.wmf]frequency of collisions. 

· [image: image206.wmf]activation energy. 

· [image: image207.wmf]kinetic energy of the reactants. 

· [image: image208.wmf]amount of energy released. 

2. A rate law is an expression relating the rate of reaction to the

· [image: image209.wmf]change in enthalpy. 

· [image: image210.wmf]concentration of reactants. 

· [image: image211.wmf]temperature of the reactants. 

· [image: image212.wmf]concentration of a catalyst. 

3. In the reaction 2NO2(g) → 2NO(g) + O2(g), increasing the pressure on the reaction would cause

· [image: image213.wmf]the amount of NO to increase. 

· [image: image214.wmf]the amount of NO2 to increase. 

· [image: image215.wmf]nothing to happen. 

· [image: image216.wmf]the amount of O2 to increase. 

4. A reaction in which __________ is always spontaneous.

· [image: image217.wmf]heat is released and entropy decreases 

· [image: image218.wmf]heat is released and entropy increases 

· [image: image219.wmf]heat is absorbed and entropy decreases 

· [image: image220.wmf]heat is absorbed and entropy increases 

5. Which of the following involves a decrease in entropy?

· [image: image221.wmf]Natural gas burns. 

· [image: image222.wmf]A liquid freezes. 

· [image: image223.wmf]Dry ice sublimes 

· [image: image224.wmf]Water evaporates. 

6. Gibbs free energy is always negative in changes that are

· [image: image225.wmf]nonspontaneous. 

· [image: image226.wmf]endothermic. 

· [image: image227.wmf]exothermic. 

· [image: image228.wmf]spontaneous. 

7. Choose the correct words for the spaces.
In a graph that shows the progress of a reaction, the peaks in the curve correspond to the energies of the __________ and the valleys correspond to the energies of the __________.

· [image: image229.wmf]activated complexes, intermediates and reactants 

· [image: image230.wmf]intermediates and products, activated complexes 

· [image: image231.wmf]reactants, products 

· [image: image232.wmf]activated complexes, intermediates and products 

8. An increase in which one of the following will NOT increase the reaction rate?

· [image: image233.wmf]temperature 

· [image: image234.wmf]concentration of reactants 

· [image: image235.wmf]total mass of reactants 

· [image: image236.wmf]surface area of reactants 

9. Free energy from a reaction is the amount of energy that is

· [image: image237.wmf]absorbed by an entropy decrease. 

· [image: image238.wmf]equal to the enthalpy change. 

· [image: image239.wmf]wasted as heat. 

· [image: image240.wmf]available to do work. 

10. For the reaction A + B → 2C + D, the numerator of the equilibrium-constant expression is
· [image: image241.wmf][2C]2[D]. 

· [image: image242.wmf][C]2[D]. 

· [image: image243.wmf]2[C][D]. 

· [image: image244.wmf]2[C]2[D]. 

Acids and Bases

1. Choose the correct words for the spaces.
When a __________ acid is titrated with a __________ base, the pH will be 7 at the end point of the titration.

· [image: image245.wmf]strong, weak 

· [image: image246.wmf]strong, strong 

· [image: image247.wmf]weak, strong 

· [image: image248.wmf]weak, weak 

2. If the [H+] of a 0.205M solution of phenol (C6H5OH) at 25°C is 2.340 × 10–6, what is the Ka for phenol? Phenol is monoprotic.

· [image: image249.wmf]Ka = 2.67 × 10–11M 

· [image: image250.wmf]Ka = 1.14 × 10–5M 

· [image: image251.wmf]Ka = 5.48 × 10–12M 

· [image: image252.wmf]Ka = 1.53 × 10–3M 

3. If the [H+] of a solution is 1.0 × 10–6M, what is the [OH–]?

· [image: image253.wmf]1.0 × 10–6M 

· [image: image254.wmf]1.0 × 10–8M 

· [image: image255.wmf]

1.0 × 10+6M 

· [image: image256.wmf]

1.0 × 10–14M 

4. A Lewis acid is any substance that can accept

· [image: image257.wmf]a hydronium ion. 

· [image: image258.wmf]a proton. 

· [image: image259.wmf]hydrogen. 

· [image: image260.wmf]a pair of electrons. 

5. According to the Brønsted-Lowry theory, in the reaction HBr(g) + H2O(l) → H3O+(aq) + Br–(aq) water acts as a(n)

· [image: image261.wmf]salt. 

· [image: image262.wmf]hydrogen ion. 

· [image: image263.wmf]acid. 

· [image: image264.wmf]base. 

6. Which type of indicator will identify very small changes in pH?
I. liquid indicator
II. indicator strip
III. pH meter

· [image: image265.wmf](I) only 

· [image: image266.wmf](II) only 

· [image: image267.wmf](III) only 

· [image: image268.wmf](II) and (III) 

7. When a neutralization takes place, one of the products is always

· [image: image269.wmf]carbon dioxide. 

· [image: image270.wmf]a salt. 

· [image: image271.wmf]sodium chloride. 

· [image: image272.wmf]a precipitate. 

8. In a group of acids, the one with the largest Ka would be the

· [image: image273.wmf]most concentrated. 

· [image: image274.wmf]least concentrated. 

· [image: image275.wmf]strongest. 

· [image: image276.wmf]weakest. 

9. Which of the following is NOT a characteristic of acids?

· [image: image277.wmf]taste sour 

· [image: image278.wmf]conduct electricity 

· [image: image279.wmf]feel slippery 

· [image: image280.wmf]affect the color of indicators 

10. In a titration, 45.0 mL of KOH is neutralized by 75.0 mL of 0.30M HBr. How much KOH is in 1.0 liter of the KOH solution?

· [image: image281.wmf]14 g 

· [image: image282.wmf]56 g 

· [image: image283.wmf]28 g 

· [image: image284.wmf]34 g 
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