Advanced Placement (AP) Chemistry Summer Assignment
June 2012                                                           
To the AP Chemistry Student:
Welcome to my AP Chemistry class!  I am looking forward to helping you gain a deeper appreciation for the science of chemistry and how it impacts our lives.  I hope you are looking forward to a busy and challenging year.  Since you have elected to take this course, I assume you have the intelligence and motivation needed to be successful.  Your hard work will pay off, and you will find AP Chemistry to be a very rewarding experience.

The Advance Placement Chemistry experience is designed to provide a full year of college-level chemistry, so it places heavy demands on the student, especially in terms of the time commitment required.  In fact, the College Board suggests that students devote a minimum of five hours per week for individual study outside of the classroom.  The ultimate objective, of course,  is to prepare you to take the AP Chemistry test in May 2013, and in order to accomplish this, topics are covered very quickly.  For this reason, most students take AP Chemistry after they already completed a year of high school chemistry, since that provides them with a solid foundation.  In order to ensure the best start for you next fall, I prepared a Summer Assignment that reviews many basic chemistry concepts.  This is a required assignment, and your first assessment in MP1 will be drawn from topics in the Summer Assignment. 

If you already took a high school chemistry course, you will find much of the material in the Summer Assignment to be very familiar.  But if you will be taking AP Chemistry as your first high school chemistry course, the problems in the Summer Assignment will help you build a foundation in chemistry and contribute to your success.  It is important that everyone comes to the first day of class well prepared!  Extensive remediation is not an option as we work toward our goal of becoming fully prepared for the AP Exam in early May, so seek help early if you are floundering.
To help you understand what is expected of you as you begin AP Chemistry, I prepared an “Expectation” sheet which is found on my website.  This document describes basic skills and concepts, and it also has some tables of information that are absolutely essential for you to know.  

It is also important that you realize up front how your performance in this course will be measured.  The course grade will mainly depend on your assessment scores, although some lab reports will also be assigned and evaluated.  Do not expect any grade curves or ‘fluff’ assignments this year!  Assessments are administered and graded as if they are AP exams. 

There is a vast amount of chemistry available on the Internet, including sources cited on my own website on the MTSD High School webpage.  With ready access to these websites in your home, school or at the local library, I am confident that you will have everything you need to learn chemistry at the AP level.
Finally, I recommend that you spread out the Summer Assignment, rather than trying to complete it in the final week of the summer!  It takes time for a student to process, practice and subsequently learn chemistry at the level necessary for success in AP Chemistry.  Remember, AP Chemistry is an equivalent course to an Introductory Chemistry college course, a full year program.  Taking a college level course in high school is difficult, and it requires commitment, hard work and time, but completion of a class like this is a great investment in your education.  Prepare yourself and arrive in September ready to learn!
You may contact me by email over the summer, and I will do my best to respond quickly.  (twitherup@mtsd.us)

Have a great summer and enjoy the chemistry.

Dr. T. Witherup (“Dr. T”)

Montgomery High School

Summer Assignment June 2012 

Use Internet resources, textbooks and my own reference material as you complete these problems.  The URLs represent a tiny fraction of the available chemistry addresses available.  Please feel free to expand the list and find other web sites that help prepare you for the coming year.  We recommend that you complete as many online quizzes as possible, take detailed notes, and practice the items indicated in the packet.

A printed copy of your completed work, showing all calculations, must be submitted by Wednesday August 22nd and mailed to me at the school address.  Late work will not be accepted.  A list of College Board-approved textbooks has been provided for your reference.  You certainly do not need all the books to complete the assignment;  any basic chemistry textbook will suffice.

Useful links: 
http://highschoolhub.org/hub/chemistry.cfm ;     http://www.chemistrycoach.com/home.htm
http://www.collegeboard.com/ap/students/chemistry/index.html
www.chemmybear.com
DIRECTIONS:  Solve the problems below, showing your setup, calculations, units and correct Significant Figures (SigFigs).  Neatly-written solutions are acceptable.  (Points are deducted from AP tests if correct SigFig rules and labels are ignored, so get into the habit of using them all of the time!)           

1.  Demonstrate that you know the correct use of significant figures (SigFig digits) by completing the following:



a.  738.90 m has _____ SigFgs.



b.  0.0304 g has _____ SigFigs.



c.  1.4 X 104 joules has _____SigFigs.



d.  1 dozen donuts has _____ SigFigs.



c.  40 mL has _____ SigFigs.



f.  800. m has _____ SigFigs.
2.  A cylinder rod formed from silicon is 21.3 cm long and has a mass of 5.00 kg. The density of silicon is 2.33 g/cm3. What is the diameter of the cylinder?  (The volume of cylinder is given by V = πr2h, where r is the radius and h is the length.)
3.  Calculate the following to the correct number of significant figures.

a. 1.27 g / 5.296 cm3  = ________________________
b. 12.235 g / 1.01 L =  __________________________
c. 12.2 g + 0.38 g  = _________________________
d. 17.3 g + 2.785 g = _______________________
e. 2.1m x 3.215m = _____________________
f. 200.1mi x 120 min = __________________
g. (17.6 + 2.838 + 2.3 + 110.77)g =  _________________
4.  A solid white substance A is heated strongly in the absence of air. It decomposes to form a new white substance, B, and a gas, C. The gas has exactly the same properties as the product obtained when carbon is burned in an excess of oxygen. Based on these observations, can we determine whether solids A and B and the gas C are elements or compounds? Explain your conclusions for each substance.
5.  Write the correct formula of the following compounds:
                 a. Calcium sulfate

                 b. Ammonium phosphate
         c. Lithium nitrite
         d. Potassium perchlorate
         e. Barium oxide
         f.  Zinc sulfide
         g. Sodium peroxide
         i. Calcium iodide
         j. Aluminum carbonate
6.  Determine number of protons, neutrons and electrons in each of the following.
a.  1939K
b. 2311Na1+               
c. 20882Pb                  
d. 3315P3-
7.  White gold is an alloy that typically contains 45.0% by mass gold and the remainder is platinum.  If 154 g of gold are available, how many grams of platinum are required to combine with the gold to form this alloy?
8.  What is the empirical formula of a compound that contains 53.73% Fe and 46.27% of S ?
9.  Determine the number of molecules present in a 4.56 mol sample of methane gas (CH4) ;  then determine the number of hydrogen atoms in the sample.

10.   Calculate the mass in grams of each of the following:
                  a. 6.02 x 1023 atoms of Mg
           b. 3.01 x 1023 formula units of CaCl2
           c. 12.4 x 1015  molecules of formaldehyde (CH2O)
11.  In an experiment, a student gently heated a hydrated copper compound to remove the water of hydration. The following data was recorded:
1. Mass of crucible, cover, and contents before heating = 23.4 g.
2. Mass of empty crucible and cover = 18.82 g.
3. Mass of crucible, cover, and contents after heating to constant mass = 20.94 g.

         Calculate the percent by mass of water in the copper compound.
12.  A hydrated compound has an analysis of 18.29% Ca, 32.37% Cl, and 49.34% water. What is its formula?
13.  What mass of copper is required to completely replace silver from 4.00g of silver nitrate dissolved in water by the reaction     Cu(s)   +  2 AgNO3   →  Cu(NO3)2   +  2 Ag.
14.  Write the chemical formula for the following:
            a. Calcium carbonate
      b. Ammonium phosphate
     c. Potassium fluoride
     d. Sodium oxide
     e. Calcium sulfate
     f.  Sodium nitrite
     g.  Magnesium acetate
     h.  Potassium cyanide
     i. Zinc nitrate
     j. Iron(II) phosphate
     k.  Aluminum phosphide
15.  In Nature, strontium consists of four isotopes with masses and percent abundance of 83.9134 amu (0.50%), 85.9094 amu (9.9%) , 86.9089 amu (7.0 %) , and 87.9056 amu (82.6 %). Calculate the atomic mass of Sr.
16.  Mercury has an atomic mass of 200.59 amu. Calculate the 

h. Mass of 3.0 x 1010 atoms of mercury
i. Number of atoms in exactly one nanogram of mercury.
17.  Calculate the molar mass ( g/ mol) of 


a. Ammonia ( NH3)


b. Baking soda ( NaHCO3)

             c. Osmium Metal (Os)
18.  The molecular formula of morphine, a pain-killing narcotic, is C17H19NO3.

j. What is its molar mass?
k. What fraction of atoms in morphine is accounted for by carbon?
l. Which element contributes least to the molar mass? 
19.  Complete the list of ionic compounds. ( Supply the name or formula.)

m. Cupric hydroxide

n. Strontium chromate

o. Ammonium perchlorate

p. Ca(HCO3)2
q. Fe2 (CO3)3
r. Sodium hydroxide.

s. H3PO4
20.  The hormone, thyroxine is secreted by the thyroid gland, and has the formula: C15H17NO4I4. How many milligrams of iodine can be extracted from 15.0 grams of thyroxine?
21.  Determine the formula weight for the following:

a. N2O5      
b. CuSO4     
c. Ca(HCO3)2      
d.   CaSO4. 2 H2O
22.  Calculate the percentage by mass of the following compounds: 

a. SO3          
b. CH3COOCH3        
c. Ammonium Nitrate.

23.  Determine the empirical formula of the compounds with the following compositions by mass:

t. 10. 4 % C, 27. 8% S , 61. 7 % Cl
u. 21.7 % C, 9.6 % O, and 68.7 % F
24.  Arsenic reacts with chlorine to form a chloride. If 1.587 g of arsenic reacts with 3.755 g of chlorine, what is the empirical formula of the chloride?
25. Vanillin, a flavoring agent, is made up of carbon, hydrogen, and oxygen atoms. When a sample of vanillin weighing 2.500g burns in pure oxygen, 5.79 g of carbon dioxide and 1.18 g of water are obtained.  Calculate the empirical formula of vanillin?
26.  Washing soda is a hydrate of sodium carbonate. Its formula is Na2CO3.  x H2O.  A 2.714 g sample of washing soda is heated until a constant mass of 1.006 g of Na2CO3 is reached. What is the value of x in the formula?
27.  What is the molecular formula of each of the following compounds?

v. Empirical formula CH2 , molar mass =84g/mol
w. Empirical formula NH2Cl, molar mass = 51.5 g/mol
28.  Determine the empirical and molecular formula of each of the following substances:

x. Ibufuren, a headache remedy contains 75.6 % C, 8.80 % H , and 15.5 % O by mass and a molar mass about 206 g/mol.
y. Epinerphine (adrenaline), a hormone secreted into the bloodstream in times of danger or stress contains 59% C, 7.1% H, 26.2% O, and 7.7% N by mass;  its molar mass is about 180 amu.
29.  Write balanced chemical equations for the reaction of sodium with the following nonmetals to form ionic solids:



a. Nitrogen



b. Oxygen



c. Sulfur


             d. Bromine                
30.  Write a balanced chemical equation for each of the following:
z. The reaction of magnesium oxide with iron to form iron(III) oxide and magnesium.
aa. The decomposition of dinitrogen oxide gas to its elements.
ab. The reaction of solid calcium carbide with water to form calcium hydroxide and acetylene (C2H2) gas.
ac. The reaction of solid calcium cyanamide (CaCN2) with water to form calcium carbonate and ammonia gas.
ad. Propane (C3H8) burns in excess air (oxygen).
ae. Nitrogen gas reacts with hydrogen to form ammonia.
af. Hydrogen reacts with Iodine gas to form hydrogen iodide.
ag. Sodium reacts with iodine gas to form sodium iodide.
ah. Sodium oxide reacts with water to form sodium hydroxide.
ai. Magnesium and nitrogen gas combine to form magnesium nitride.
aj. Concentrated hydrochloric acid reacts with concentrated sodium hydroxide to form sodium chloride and water.
31.  Sodium hydroxide reacts with carbon dioxide as follows:
2 NaOH(s)  +  CO2 (g)  → Na2CO3 (s)  +  H2O(l)

Which reagent (reactant)  is limiting when 1.85 mol of sodium hydroxide and 1.00 mol carbon dioxide are allowed to react?  How many moles of sodium carbonate can be produced?  How many moles of the excess reactant remain after the completion of the reaction?
32.  When benzene (C6H6) reacts with bromine (Br2), bromobenzene (C6H5Br) is obtained:

           C6H6   +  Br2  →  C6H5Br   +    HBr

ak. What is the theoretical yield of bromobenzene in this reaction when 30.0g of benzene reacts with 65.0 g of bromine?
al. If the actual yield of bromobenzene was 56.7 g, what was the percentage yield?
33.  One way to remove nitrogen oxide (NO) from smokestack emissions is to react it with ammonia:

4 NH3  (g) +   6 NO (g)  (  5 N2 (g)   +  6 H2O (l).  Fill in the blanks below:

am. 12.3 mol of NO reacts with _____ mol of ammonia.
an.       5.87 mol NO yields _______ mol nitrogen.
34.  Chlorine and fluorine react to form gaseous chlorine trifluoride. You start with 1.75 mol of chlorine and 3.68 mol of fluorine.

ao. Write the balanced equation for the reaction.
ap. What is the limiting reactant?
35.  To prevent a condition called the “bends”, deep sea divers breathe a mixture containing, in mole percent, 10.0% O2, 10.0% N2 , and 80.0% He.
aq. Calculate the molar mass of this mixture.
ar. What is the ratio of the density of this gas to that of pure Oxygen?
36.  A 2.0g sample of SX6 (g) has a volume of 329.5 cm3 at 1.00 atm and 20oC.  Identify the element ‘X’, and name the compound.
37.  When hydrogen sulfide gas, H2S, reacts with oxygen, sulfur dioxide gas and steam are produced.

as. Write the balanced chemical equation for this reaction.
at. How many liters of sulfur dioxide would be produced from 4.0 l of oxygen? Assume 100% yield and that all gases are measured at the same temperature and pressure.
38.  A gaseous mixture contains 5.78 g of methane, 2.15 g of neon, and 6.8 g of sulfur dioxide. What pressure is exerted by the mixture inside a 75.0 L cylinder at 850C?
39.  A sample of methane gas is at  500C and 20 atm. Would you expect it to behave more ideally or less ideally if:

au. The pressure was reduced to 1 atm.
av. The temperature were reduced to - 500 C?
40.  Define solubility. Prepare a list of solubility rules for ionic compounds in water, and learn them. (Use a textbook or online resources.)
41.  Name the following:  

 a. CO2    

b. P4S10     

c. NI3      

d. PCl5      

e. CCl4     

f. SF6      

g. CH4
h. C2H6     
i. C3H8

42.  Define Oxidation and Reduction.  Provide at least three examples of oxidation and reduction, and write the balanced chemical reaction for each.   (Example: Rusting of Iron:   4Fe + 3O2  → 2Fe2O3)
43.  Define Oxidation number.  Determine the Oxidation number of 
aw. Carbon in CO2
ax.      Sulfur in H2SO4
ay.      Phosphorus in PO43-
az.      Manganese in  MnO42-
44.  Which of the following statements are always true?  Never true?  Not always true?

ba.     A compound with the molecular formula C6H6 has the same simplest formula.

bb. The mass percent of copper in CuO is less than in Cu2O.

bc.      The limiting reactant is the one present in the smallest number of grams.

bd. Since C3H6O3 and C6H12O6 reduce to the same formula, they represent the same compound.
45.  A bedroom 11.0 ft x 12.4 ft x 8.0 ft contains 35.41 kg of air at 25˚C.  Express the volume of the room in liters, the amount of air in moles (Use the molar mass of air as 29.0 g/mol.) and the temperature in Kelvin.

46.  A sample of carbon dioxide gas, CO2 (g), occupies a volume of 5.75 L at 0.890 atm.  If the temperature and the number of moles remain constant, calculate the volume when the pressure

be.   increased by a factor of 10.0
bf. decreases to 0.445 atm

47.  A nitrogen sample at 30˚C has a volume of 1.75L.  If the pressure and the amount of gas remain unchanged, determine the volume when the Celsius temperature is doubled.
48.  An open flask contains 0.200 mol of air.  Atmospheric pressure is 745 mmHg and room temperature is 25˚C.  How many moles are present in the flask when the pressure is 1.10 atm and the temperature is 33˚C?
49.  On a warm day, an amusement park balloon is filled with 47.8 g He.  The temperature is 33˚C and the pressure in the balloon is 2.25 atm.  Calculate the volume of the balloon.
50.  A drum use to transport crude oil has a volume of 162 L.  How many water molecules, as steam, are required to fill the drum at 1.00 atm and 100˚C?  What volume of liquid water (density equals 1.00 g/cm3) is required to produce that amount of steam?
51.  Calculate the density of carbon dioxide gas at 27˚C and 763 torr.
 52. Distinguish between strong and weak electrolytes, and provide two examples of each.
  53. What is the Activity Series of metals, and how does it help us in studying properties of elements?
54.  A volatile liquid (one that evaporates) is put into a jar and the jar is then sealed.   How does the mass of the sealed jar and its contents change upon the vaporization of the liquid?
55.  Distinguish between an Exothermic and  an Endothermic reaction.  In each case, how does the temperature of the surroundings change during such reactions?

56.   How much heat is required to raise the temperature of 100 grams of water from 250C to 820C?
57. A piece of unknown metal with mass 14.9 g is heated to 1000C and dropped into 75.0 g of water at 200C. The final temperature of the system is 28 degree Celsius. What is the specific heat capacity of the metal?
58.  Calculate the molarity of a solution that contains 0.0345 mol NH4Cl in 400. ml of solution.
59.  Calculate the molarity of a solution that contains 20.0grams of sodium hydroxide in 200. ml of solution.
59.  How many grams of solute are present in 50.0 ml of 0.360 M sodium chloride?
60.  What volume of 12.0 M HCl solution is needed to prepare 5.00 liters of 0.0250 M solution?

61.  The compound adrenaline contains 56.7 % C, 6.56 % H, 28.37% O and 8.28 % N by mass. What is the empirical formula for adrenaline?

62.  DDT, an insecticide harmful to fish, birds and humans, is produced by the following reaction:
           2C6H5Cl   +  C2HOCl3  →  C14H9Cl5   +   H2O
      Chlorobenzene    Choral             DDT
If 1142 g of chlorobenzene is reacted with 485 g of chloral. 

a. What mass of DDT is formed?

b. Which reactant is limiting? Which is in excess?

c. What mass of excess reactant is left over?

d. If the actual yield of DDT is 200.0 g, what is the percent yield?
63.  A 2.25 g sample of scandium metal is reacted with excess hydrochloric acid to produce 0.1502 g hydrogen gas. Use this information to determine the formula of the scandium chloride produced in the reaction.
64.  What volume of 0.100 M HCl solution is needed to neutralize 50.0 ml of 0.350 M KOH?

65.  Describe in detail what happens when the following are dissolved in water:
a. Polar solute (CH3OH)  vs. non polar solute (CH3(CH2)4CH3.)
b. KF   vs.     CO2
Textbooks for Advanced Placement Chemistry

Certain textbooks are approved for AP Chemistry. We use the Brown, LeMay, Bursten text at MHS.

Bell, Jerry. Chemistry. Bedford, NJ: W. H. Freeman.

Brady, James E., and Fred Senese. Chemistry: Matter and Its Changes. New York: John Wiley &
       Sons.

Brown, Theodore E., H. Eugene LeMay, and Bruce E. Bursten. Chemistry: The Central Science, Tenth Edition, 2006, Pearson/Prentice Hall, Upper Saddle River, NJ.
Chang, Raymond, and Brandon Cruickshank. Chemistry. New York: McGraw-Hill.

Hill John W., Ralph H. Petrucci, Terry W. McCreary, and Scott S. Perry. General Chemistry: An
       Integrated Approach. Upper Saddle River, NJ: Pearson/Prentice Hall.

Kotz, John C., Paul M. Treichel, Gabriela C. Weaver. Chemistry & Chemical Reactivity. Pacific
       Grove, CA: Brooks/Cole Thomson Learning.

Masterton, William L., and Cecile N. Hurley. Chemistry: Principles and Reactions. Pacific Grove,
       CA: Brooks/Cole Thomson Learning.

Moore, John W., Conrad L. Stanitski, and Peter C. Jurs. Chemistry: The Molecular Science.
       Pacific Grove, CA: Brooks/Cole Thomson Learning.

Olmsted, John A., and Gregory M. Williams. Chemistry. New York: John Wiley & Sons.

Silberberg, Martin. The Molecular Nature of Matter and Change. New York: McGraw-Hill.

Spencer, James N., George M. Bodner, and Lyman H. Rickard. Chemistry: Structure and
       Dynamics. New York: John Wiley & Sons.

Zumdahl, Steven, and Susan Zumdahl. Chemistry. Boston: Houghton Mifflin
Visit www.collegeboard.com  for more information. These books are listed on College Board website.
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