
AP Chemistry Summer Preview Assignment 

 

Deborah L. Worrel 
 

This packet contains: 

 Page 1.  Explanation of course “Big Ideas” 

      Review of Periodic Table Valences 

               Review of Variable Valence Charges 

  

 Page 2.   Review of Latin Derived Nomenclature 

      Review of Acid Nomenclature 

      Review of Prefix Nomenclature for nonmetals 

 

 Page 3.  Metric Conversion Resources 

     Polyatomic Ions Resource 

 

 Page 4.  Useful Quick Conversions Resources 

 

 Page 5.  Periodic Table Resource 

 

 Page 6 – 11  Worksheets that must be turned in by July 31, 2017 

   Molar Mass 

   Chemical equations from word equations 

   Balancing Equations 

   Stoichiometry 

   Conversions 

   Significant Figures and Scientific Notation 

 

 Page 12 – 13  Lab Equipment Review 

 

 Page 14  Preview Assignments and Early Class Testing 

 

*Some work will need to be on looseleaf paper. 

 

**Part of the required coursework for AP Chemistry, the College Board curriculum now requires that 

students present a research project.  This will be introduced at the beginning of school and due at the 

end of first semester and beginning of the second semester. This will be a detailed research study, 

collection of data, presentation of data and conclusions.  Students may choose the following, but not 

limited to categories including Behavioral and Social Sciences, Botany, Chemistry, Biochemistry, 

Medicine and Health, Engineering, Physics, Environmental Sciences, Zoology, Earth and Space 

Sciences, Robotics and “Intelligent Design”.   
 



 AP Chemistry will be a demanding course.  It will require the understanding of concepts where already learned 

information will be used.  Soon after school starts, you will be tested on the information below.  Print these pages and 

bring copies with you the first day.  Some test dates are on the last page of this packet.  The worksheet section must be 

completed and submitted by 11:59 pm July 31, 2018.   

 The College Board Advanced Placement Syllabus recognizes six concepts, or “Big Ideas”: 

  Big Idea 1.  Atoms and Elements 

  Big Idea 2.  Structure and Properties of Matter 

  Big Idea 3.  Chemical Reactions 

  Big Idea 4.  Kinetics 

  Big Idea 5.  Thermodynamics 

  Big Idea 6.  Equilibrium 

 

I.  You will need to know the basic valence electrons and ion charge of individual elements in groups 1, 2 and 13 – 18.  

***A positive ion is a cation; a negative ion is an anion. 
     A reminder: 

 Group 1 is known as the Alkali Metals, 1 valence electron, an ion charge of +1 

 Group 2 is known as the Alkaline Earth Metals, 2 valence electrons, an ion charge of +2 

 Group 13 all have 3 valence electrons, an ion charge of +3 

 Group 14 all have 4 valence electrons, an ion charge of + or - 4 

 Group 15 have 5 valence electrons with a charge of -3 

 Group 16 have 6 valence electrons with a charge of -2 These are the Chalogens. 

 Group 17 are the Halogens, have 7 valence electrons, and a charge of -1 

 Group 18 are the Noble or Inert Gases with 8 valence electrons, no charge 

 

II.  Variable Valence Charges of Transition Metals and their Stock System Nomenclature 

 

 Chromium Cr +2 Chromium (II)   (Stock System uses Roman Numerals) 

    +3 Chromium (III) 

 Manganese Mn +2 Manganese (II) 

    +3 Manganese (III) 

  

 Iron  Fe +2 Iron (II)  (ferrous)  Latin names 

    +3 Iron (III)  (ferric)    

 Cobalt  Co +2 Cobalt (II) 

    +3 Cobalt (III) 

  

 Copper  Cu +1 Copper (I) (cuprous) 

    +2 Copper (II) (cupric) 

  

 Lead  Pb +2 Lead (II)  (plumbous) 

    +4 Lead (IV)  (plumbic) 

  

 Mercury  Hg +1 Mercury (I) 

    +2 Mercury (II) 

  

 Tin  Sn +2 Tin (II)  (stannous) 

    +4 Tin (IV)  (stannic) 

  

 Gold  Au  +1 Gold (I) 

    +3 Gold (III) 

  

 Silver  Ag +1 Silver (I) 

  

 Bismuth  Bi +3 Bismuth (III) 

    +5 Bismuth (V) 

  

 Antimony Sb +3 Antimony (III) 

    +5 Antimony (V) 

  

 Cadmium Cd +2 Cadmium (II) 

  

 Zinc  Zn +2 Zinc (II) 



III.  Latin Derived Names 

 Older chemical names were based on the latin derived name, often used as the basis for the 

symbol.  When naming a compound using latin nomenclature, a suffix is used based on the charge if 

there are variable charges.  A higher charge is given a suffix of –ic, while the lower of the charges is 

given the suffix of –ous.  For example:  Copper (I) would be cuprous, Copper (II) would be cupric, 

Iron (II) would be ferrous, Iron (III) would be ferric. 

 
 Antimony  Sb  stibium 

 Copper   Cu  cuprum 

 Gold   Au  aurum 

 Iron   Fe  ferrum 

 Lead   Pb  plumbum 

 Mercury   Hg  hydrargyrum 

 Potassium  K  kalium 

 Silver   Ag  argentum 

 Sodium   Na  natrium 

 Tin   Sn  stannum 

 Tungsten  W  wolfram 

 

IV.  Common Acids by Name and Formula 

 
 Hydrofluoric Acid HF 

 Hydrochloric Acid HCl 

 Hydrobromic Acid HBr 

 Hydriodic Acid  HI 

 Phosphoric Acid  H3PO4 

 Nitrous Acid  HNO2 

 Nitric Acid  HNO3 

 Sulfurous Acid  H2SO3 

 Sulfuric Acid  H2SO4 

 Acetic Acid  CH3COOH (or HC2H3O2) 

 Hypochlorous Acid HClO 

 Chlorous Acid  HClO2 

 Chloric Acid  HClO3 

 Perchloric Acid  HClO4 

 Carbonic Acid  H2CO3 

 

V.  Prefixes are used when naming two nonmetals in a covalent compound.  The prefix is only used for 

the first element if there is more than one present, The second element will always use a prefix. 

  
 1 mono- 

 2 di- 

 3 tri- 

 4 tetra- 

 5 penta- 

 6 hexa- 

 7 hepta- 

 8 octa- 

 9 nona- 

 10 deca- 

      2 



VI.  Prefixes for Conversions within the Metric System: 
 Tera- 1 x 1012 

 Giga- 1 x 109 

 Mega- 1 x 106 

 Kilo- 1 x 103 

 Hecto- 1 x 102 

 Deka- 1 x 101 

    You need to be able to convert within metric prefixes 

 Deci- 1 x 10-1   Ex:  Convert 25 milligrams to megagrams 

 Centi- 1 x 10-2 

 Milli- 1 x 10-3 

 Micro- 1 x 10-6 

 Nano- 1 x 10-9 

 Pico- 1 x 10-12 

 Femto- 1 x 10-15 

 Atto- 1 x 10-18 

 

VII.  Polyatomic Ions and Their Charges 

 
 Ammonium  (NH4)+1 

 Acetate   (CH3COO)-1 

 Bromate   (BrO3)-1 

 Chlorate   (ClO3)-1 

 Chlorite   (ClO2)-1 

 Cyanide   (CN)-1 

 Hydrogen carbonate (HCO3)-1 

 Hydrogen sulfate  (HSO4)-1 

 Hydroxide   (OH)-1 

 Hypochlorite  (ClO)-1 

 Nitrate   (NO3)-1 

 Nitrite   (NO2)-1 

 Perchlorate  (ClO4)-1 

 Permanganate  (MnO4)-1 

 Carbonate  (CO3)-2 

 Chromate  (CrO4)-2 

 Dichromate  (Cr2O7)-2 

 Oxalate   (C2O4)-2 

 Peroxide   (O2)-2 

 Sulfate    (SO4)-2 

 Sulfite   (SO3)-2 

 Phosphate  (PO4)-3 

 

 

Know the regions of the periodic table, electron blocks, charges and valence numbers. 

 

Be able to use the valence charges to write balanced formulas. 

 

Be able to convert from English to Metric Measurements.  Attached is a list for dimensional analysis. 

 

Review Stoichiometry and be prepared to do calculations using balanced equations. 
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Useful Conversion Factors and Relationships 

 

Length 

 1 mi = 5280 feet 

 1 mi = 1.6 km 

 1 meter = 1.0926 yards 

 1 inch = 2.54 cm 

 1 cm = 0.39370 in 

 1 Angstrom – 1 x 10-10 m 

 

Mass 

 1 kg = 2.2 lb 

 1 lb = 453.59 grams 

 1 lb = 16 oz 

 1 amu – 1.66 x 10-24  grams 

 

Temperature 

 0 K = -273.15 degrees Celsius 

 0 K = -459.67 degrees Fahrenheit 

 Kelvin = Celsius + 273.15 

 Celsius = 5/9 (F – 32) 

 Fahrenheit = 9/5 C + 32 

 

Pressure 

 1 atm = 760 mmHg = 760 torr = 101.325 Pa = 1.01325 kPa 

 

Volume 

 1 Liter = 1 x 10-3 m3 

 1 Liter = 1 dm3 

 1 Liter = 1 x 103 cm3 

 1 Liter = 1.06 qt 

 1 gal = 4 qt 

 1 gal = 3.7854 Liters 

 1 cm3 = 1 mL 

 1 in3 = 16.4 cm3 

 

Quick Converts: 

 Multiply miles by 1.6 to get kilometers 

 Multiply hours by 3600 to get seconds 

 To get weight in metric, divide lbs by 2.2 to get kg x 9.80 = Newtons 

 Multiply miles per hour by 1.24 to get meters per second. 
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Helpful Hints throughout the year: 

 Visit the AP Central College Board Website at 

http://www.collegeboard.com/student/testing/ap/chemistry for practice tests 

 

 Purchase your own copy of 5 Steps to a 5 on AP:  Chemistry, John T Moore, McGraw Hill  

(optional, but helpful)  Each of your tests will include AP questions from practice exams in this book.  

 

 Please check the supply list as you will need a separate ½ inch binder with college ruled and 

graph paper for your labs.  You may share your other AP Chemistry work with other binders, but the 

lab binder will remain in the lab. 
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http://www.collegeboard.com/student/testing/ap/chemistry


 

AP Chemistry Summer Worksheets  Name_______________________________ 

 

I.  Calculate the molar mass of the following compounds or molecules, showing 

your work.  Do not round any answers. 

 
a. Iron (III) hydroxide 

 

 

b.  Carbon tetrachloride 

 

 

c. Diatomic oxygen 

 

 

d. Diatomic hydrogen 

 

 

e. Diatomic chlorine 

 

 

f. Silver nitrate 

 

 

g. Zinc phosphate 

 

 

h.  Barium chlorate 

 

 

i.  Nickel (II) nitrate 

 

 

j. Copper (II) sulfate 

 

 

k.  Potassium permanganate 

 

 

l.  Hydrogen peroxide 
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II. Write the following chemical equations and balance them from these word 

equations: 

 
a. Aqueous sodium hydroxide and carbon dioxide gas yield aqueous sodium carbonate and liquid 

water. 

 

 

 

b.  Aqueous aluminum sulfate and aqueous calcium hydroxide produce aqueous aluminum 

hydroxide and a precipitate of calcium sulfate 

 

 

 

c.  In the Haber process, diatomic nitrogen gas reacts with diatomic hydrogen gas to form gaseous 

ammonia 

 

 

 

d.  Silicon dioxide solid plus aqueous hydrofluoric acid yields solid silicon tetrafluoride plus liquid 

water 

 

 

 

e.  Aqueous magnesium carbonate reacts with aqueous hydrochloric acid to form aqueous 

magnesium chloride, liquid water abd carbon dioxide gas. 

 

 

f. Aluminum metal reacts with iron (III) oxide solid to produce a solid aluminum oxide and pure 

iron metal 

 

 

 

g.  A sample of solid zinc is placed in an aqueous hydrochloric acid forming aqueous zinc chloride 

and hydrogen gas 

 

 

 

h.  Solid iron (III) oxide and carbon monoxide gas yield iron metal and carbon dioxide gas.  

 

 

 

i.  Aqueous calcium hydroxide and carbon dioxide gas produce solid calcium carbonate and liquid 

water. 

 

 

 

j.  Pure water decomposes in the presence of electricity to form hydrogen gas and oxygen gas 
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III.  Balance the following chemical equations. 

 

a.  Al   +   NaOH   →   Na3AlO3   +   H2 

 

b.  C12H22O11   +   O2   →   CO2    +   H2O 

 

c. Ca3(PO4)2   +   H2SO4   →   CaSO4   +   H3PO4 

 

d. FeOCr2O3    +    K2CO3    +     O2     →     K2CrO4    +    CO2    +     Fe2O3  

 

e.  KMnO4   +   HBr   →  MnBr2   +   Br2   +   KBr   +   H2O 

 

f. C4H10   +   O2   →   CO2    +   H2O 

 

g.  Na3PO4   +   Ba(NO3)2   →   Ba3(PO4)2   +   NaNO3 

 

h. FeCl2   +   KNO3   +   HCl   →   FeCl3   +   NO   +   H2O   +   KCl 

 

i.  C8H18  +   O2   →   CO2    +   H2O 

 

j. Fe   +   O2   →   Fe2O3 

 

 

 

8 

 



IV.  Stoichiometry 

 

1.  An iron ore sample contains Fe2O3 with other substances.  This reaction with carbon monoxide 

produces iron metal in the following equation: 

Fe2O3(S)   +   CO(g)  →   Fe(S)  +   CO2(g) 

 
a.  Balance the equation 

 

b.  Calculate the number of moles that would be formed from 4.5 moles of carbon dioxide. 

 

 

c.  Calculate the number of grams of CO that can react with 0.150 kg of iron oxide. 

 

 

 

d.  Calculate the number of grams of Fe and the number of grams of carbon dioxide 

formed when 0.150 kg of iron oxide react. 

 

 

e.  Show that your calculations in b – d are consistent with the law of conservation of 

mass. 

 

 

 

 

2.  The antacid brand, Rolaids, uses aluminum hydroxide as it will react with stomach acid in the 

following equation. 

 

Al(OH)3   +   HCl   →   AlCl3   +   H2O 
 

a.  Balance the equation. 

 

b.  Calculate the number of grams of HCl that can react with 0.500 grams of aluminum 

hydroxide using stoichiometry. 

 

c. Calculate the mass, in grams, of each product when the same 0.500 grams of aluminum 

hydroxide reacts. 

 

 

d. Using the law of conservation of mass, show that your calculations are consistent. 
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3.  Hydrofluoric acid (HF) cannot be stored in glass bottles because compounds called silicates in 

the glass are attacked by HF.  Sodium silicate (Na2SiO3) reacts as follows: 

 

Na2SiO3   +   HF   →   H2SiF6   +   NaF   + H2O 

 
         Balance the above equation then calculate the mass of each product if 3.00 moles of HF will be   

reacting. 

 

 

 

 

 

 

V.  Conversions 

Using dimensional analysis, convert the following: 

 

i.  3.76 milligrams to grams 

 

 

ii. 255 grams to kilograms 

 

 

iii. 515 meters per second kilometers per hour 

 

 

iv. 115 pounds to grams 

 

 

v. 5.00 days to seconds 

 

 

vi. 1454 feet to meters 

 

 

vii. 24.0 degrees Celsius to Fahrenheit temperature 

 

 

viii. 98.6 degrees Fahrenheit to Celsius 

 

 

ix. -20.0 Celsius to the Kelvin scale 

 

 

x. 173 Kelvin to the Celsius scale 
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VI.  Significant figures.   

Underline the significant figures in the following values. 

 

a.  0.000340 

 

b.  2500 

 

c. 0.5003 

 

d. 0.007 

 

e. 150,000 

 

f. 3.00 x 108 

 

g. 0.450 

 

Place the following values in scientific notation with your final answer in significant figures. 

 

a.  150,000 

 

 

b.  0.000003450 

 

 

c.  4500 

 

 

d.  0.500 

 

 

e.  870 x 103 
 

VII.  Identify the oxidation number of the following specific elements in 

a. Sulfur in  SO4
-2  ___________ 

b. Nitrogen in NO___________ 

c. Manganese in MnO4
-1__________ 

d. Phosphorus in PO4
-3 ____________ 

e. Carbon in CO___________ 

f. Sulfur in SO3
-2 ___________ 

g. Chlorine in ClO2
-1 __________ 

h.  Hydrogen in H2O2 (hydrogen peroxide)__________ 

i. Chromium in Cr2O7-2 __________ 
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 Lab Equipment Study Guide:  Test Wednesday, August 16 

 
 



 

 
 

 

 



 

 

Important Preview Dates: 

 

 Pages 1 – 5 are for you to review and, since this is material from 

Chemistry I, you will be tested within the first weeks of school.  That 

information is below.   

 

 All pages from this packet are to be with you the first day of class. 

 

 All of the Preview Worksheets, pages 6 – 11, are to be submitted by 

July 31, 2018. 

 

   Once we are in school, the following tests will be major grades 

and cover specific areas of your summer preview. 

 

 Friday, August 10, 2018 will be Sections IV and VII  

  A matching test of common acid names and formulas and 

  Polyatomic ions and formulas 

 

 Monday, August 13, 2018  

Lab Equipment will be reviewed and a test will be this day.  A 

copy of lab equipment is included.  All equipment is included 

from this sheet.  The test will be a lab station test. 

 

 Wednesday, August 15, 2018 

  All other sections multiple choice test, including metric 

conversions.  This test will be AP format. 
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