
Welcome to AP Chemistry!  

AP Chemistry is rigorous and fast-paced science class designed to be the equivalent of a first year college general 

chemistry course. This is, perhaps, the most challenging class a high school student can take!  We have a short amount of 

time to tackle very challenging subject matter.  Please, do not let this scare you, I believe you are up to that task. 

 

I want my students to be prepared to meet this challenge from the first day of class.  I have put together a summer 

assignment that includes review material. This assignment is due the first day of class. The packet reviews topics that I 

expect students to know so we can move forward swiftly.  I am hoping that it will act as a refresher for students over the 

summer. If you have questions you can email me at jabland@gaston.k12.nc.us or text me at 704-951-5889. 

 

Your summer assignment is composed of six parts: 

1. Sign up for Schoology and join the AP Chem class.  I will be posting class materials on this site, including this 

assignment, and a bunch of supplemental material. The instructions for joining are below. If you have a 

Schoology account skip to step g. 

a. If you don't already have a Schoology account, 

go to www.schoology.com and click Sign Up. 

b. Then, click Student.  

c. Click on the Student button.  

d. Enter the Access Code:  

                    HJDGP-3R629.  

e. Using your email address as the login, fill out 

the form with your information.  

f. Click Register to complete. 

g. To join additional courses in Schoology, click 

on the Join link in the Courses dropdown, enter the 

Access Code: HJDGP-3R629.  

 
 

2. Join the class Remind.  I use Remind to communicate with the class as a whole outside of the classroom.  

Instructions are below:  

a. Send a text to 81010 

b. Text the message @f2kkd 

3. Watch the video in Schoology on how to take notes from a textbook. 

4. Take notes from Chapters 1-3 of your book. You may also use videos posted in Schoology in the topic folders.  

Make sure that you fully cover the objectives listed below in your notes. 

1.1  Atoms and Molecules 

 Define atoms, molecules, and the science of chemistry. 
 Represent simple molecules (carbon monoxide, carbon dioxide, water, hydrogen peroxide) using spheres 

as atoms. 

1.2  The Scientific Approach to Knowledge 
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 Define and distinguish between a hypothesis, a scientific law, and a theory. 
 Understand the role of experiments in testing hypotheses. 
 State and understand the law of mass conservation as an example of scientific law. 
 Understand that scientific theories are built from strong experimental evidence and that the term “theory” 

in science is used much differently than in pop culture. 

1.3  The Classification of Matter 

 Define matter and distinguish between the three main states of matter:  solid, liquid, gas. 
 Define and understand the difference between crystalline and amorphous solids. 
 Define mixture, pure substance, element, compound, heterogeneous, and homogeneous. 
 Differentiate between mixtures and pure substances; elements and compounds; and heterogeneous and 

homogeneous mixtures. 
 Use the scheme on page 7 to classify matter. 
 Define and understand the methods of separating mixtures:  decantation, distillation, and filtration. 

1.4  Physical and Chemical Changes and Physical and Chemical Properties 

 Define, recognize, and understand the difference between physical and chemical changes. 

1.5  Energy:  A Fundamental Part of Physical and Chemical Change 

 Define energy, work, kinetic energy, potential energy, and thermal energy. 
 State and understand the law of conservation of energy. 

1.6  The Units of Measurement 

 Understand the importance of reporting correct units with measurements. 
 Know the differences between the three most common sets of units:  English system, metric system, and  

International System (SI). 
 Know the SI base units for length, mass, time, and temperature. 
 Know the three most common temperature scales (Fahrenheit, Celsius, and Kelvin), the freezing and 

boiling points of water on each scale, and the relationships between the scales. 
 Calculate temperature conversions between each scale. 
 Know and use the SI prefix multipliers for powers of ten. 
 Know and calculate using the derived units of volume and density. 

1.7  The Reliability of a Measurement 

 Understand that all measurements have some degree of uncertainty and that the last digit in a 
measurement is estimated. 

 Know how to determine the number of significant figures in a measurement using a set of rules. 
 Know how to determine the number of significant figures after calculations. 
 Distinguish between accuracy and precision. 

1.8  Solving Chemical Problems 

 Understand dimensional analysis and know how to use conversion factors. 
 Understand the problem-solving strategy:  sort, strategize, solve, and check. 
 Convert from one unit to another. 
 Make order-of-magnitude estimations without using a calculator. 
 Rearrange algebraic equations to solve for unknown variables. 

 
 
2.1  Imaging and Moving Individual Atoms 



 Describe scanning tunneling microscopy (STM) and how atoms are imaged on surfaces. 
 Define atom and element. 

2.2  Early Ideas about the Building Blocks of Matter 

 Describe the earliest definitions of atoms and matter (Greeks). 
 Know that greater emphasis on observation and the development of the scientific method led to the 

scientific revolution. 

2.3  Modern Atomic Theory and the Laws That Led to It 

 State and understand the law of conservation of mass (also from Section 1.2). 
 State and understand the law of definite proportions. 
 State and understand the law of multiple proportions. 
 Know the four postulates of Dalton’s atomic theory. 

2.4  The Discovery of the Electron 

 Describe J. J. Thomson’s experiments with the cathode ray tube and understand how they provide evidence 
for the electron. 

 Describe Robert Millikan’s oil-drop experiment and understand how it enables measurement of the charge 
of an electron. 

2.5  The Structure of the Atom 

 Define radioactivity, nucleus, proton, and neutron. 
 Understand Thomson's plum-pudding model and how Ernest Rutherford’s gold-foil experiment refuted it 

by giving evidence for a nuclear structure of the atom. 

2.6  Subatomic Particles:  Protons, Neutrons, and Electrons in Atoms 

 Define atomic mass unit, atomic number, and chemical symbol. 
 Recognize chemical symbols and atomic numbers on the periodic table. 
 Define isotope, mass number, and natural abundance. 
 Determine the number of protons and neutrons in an isotope using the chemical symbol and the mass 

number. 
 Define ion, anion, and cation. 
 Understand how ions are formed from elements. 

 
2.7  Finding Patterns:  The Periodic Law and the Periodic Table 

 Define the periodic law. 
 Know that elements with similar properties are placed into columns (called groups) in the periodic table. 
 Define and distinguish between metals, nonmetals, and metalloids. 
 Identify main-group and transition elements on the periodic table. 
 Know the general properties of elements in some specific groups:  noble gases, alkali metals, alkaline earth 

metals, and halogens. 
 Know and understand the rationale for elements that form ions with predictable charges. 

2.8  Atomic Mass:  The Average Mass of an Element’s Atoms 

 Calculate atomic mass from isotope masses and natural abundances. 
 Define mass spectrometry and understand how it can be used to measure mass and relative abundance. 

 
 
2.9  Molar Mass:  Counting Atoms by Weighing Them 



 Understand the relationship between mass and count of objects such as atoms. 
 Define mole and Avogadro’s number. 
 Calculate and interconvert between number of moles and atoms. 
 Calculate and interconvert between number of moles and mass. 

3.1  Hydrogen, Oxygen, and Water 

 Know some chemical and physical properties of H2, O2, and H2O. 
 Know and understand that compounds, e.g. NaCl, are different from the elements, e.g. Na and Cl2, from 

which they are composed. 

3.2  Chemical Bonds 

 Define and understand the difference between ionic and covalent bonds. 
 Describe and understand the formation of an ionic compound from its elements. 
 Describe and understand the sharing of electrons in a covalent bond. 

3.3  Representing Compounds:  Chemical Formulas and Molecular Models 

 Define and understand empirical formula, molecular formula, and structural formula. 
 Write the empirical formula, molecular formula, and structural formula for simple molecules. 
 Recognize and understand the differences between ball-and-stick models and space-filling models. 
 Recognize and identify characteristic colors for elements in molecular models. 

3.4  An Atomic-Level View of Elements and Compounds 

 Identify elements as atomic or molecular. 
 Differentiate between atomic or molecular elements and ionic or molecular compounds. 
 Know and understand that ionic compounds are composed of formula units and not discrete molecules. 
 Know and understand that covalent compounds tend to exist as discrete molecules. 
 Know and understand that a polyatomic ion is composed of atoms that are covalently bound to each other. 

3.5  Ionic Compounds:  Formulas and Names 

 Know that ionic compounds are ubiquitous in the Earth’s crust as minerals. 
 Know and understand the rules for writing formulas for ionic compounds. 
 Write formulas for ionic compounds using the charges of the ions and the principle of electrical neutrality. 
 Know and understand the rules for naming ionic compounds. 
 Write names from formulas and formulas from names of ionic compounds. 

3.6  Molecular Compounds:  Formulas and Names 

 Know and understand the rules for naming molecular compounds. 
 Write names from formulas and formulas from names of molecular compounds. 
 Write names and formulas for binary acids and oxyacids. 

3.7 Summary of Inorganic Nomenclature  

 Copy flow chart into your notes. 

3.8  Formula Mass and the Mole Concept for Compounds 

 Define formula mass (a.k.a. molecular weight, molecular mass) and molar mass for a compound. 
 Understand and calculate the molar mass of a compound. 
 Calculate and interconvert between mass, moles, and molecules of a compound. 

3.9  Composition of Compounds 



 Define and understand mass percent (mass percent composition). 
 Calculate mass percent from a chemical formula. 
 Use mass percent as a conversion factor. 
 Use chemical formulas as conversion factors in mole calculations. 

3.10  Determining a Chemical Formula from Experimental Data 

 Convert masses into moles and calculate mole ratios to determine empirical formulas. 
 Determine empirical formulas from experimental data. 
 Determine molecular formulas from empirical formulas and molecular masses. 
 Understand combustion analysis. 
 Determine an empirical formula from combustion analysis. 

3.11  Writing and Balancing Chemical Equations 

 Define reactants, products, chemical reaction, and chemical equation. 
 Understand how a chemical reaction can be represented by a chemical equation. 
 Use coefficients to balance all atoms in a chemical equation. 
 Write balanced chemical reactions. 

3.12  Organic Compounds 

 Define organic compounds. 

 Define and understand the differences between alkanes, alkenes, and alkynes. 

 Know the names and formulas of the first ten alkanes. 

 Identify the common organic functional groups. 

 

5. Complete the problems that follow.  Only clearly labeled work that is written in order with the final answer boxed 

in will be accepted – you must show your work! 

6. Memorize the list of common ions on the last page of this packet. 

 

This assignment is due the first day of school as a test grade. NO LATE ASSIGNMENTS 

WILL BE ACCEPTED!!! 

 

The first test will cover Chapters 1, 2, & 3. We will spend the first few days of class VERY 

QUICKLY going through the notes since this is all review material from Honors Chemistry.  

 

 

 

 

 

 

 

 



Nomenclature Review  
Forming binary ionic compounds  

A. In a binary ionic compound the total positive charges must equal the total negative charges. The best way to write 

correct formula units for ionic compounds is to use the “Criss Cross Method”.  

B. Sample problem: What ionic compound would form when calcium ions combine with bromide ions?  

Steps to the Criss Cross Method:  

1. Write the ions with their charges, cations are always first. Ca2+ Br1-  

2. Cross over the charges by using the absolute value of each ion’s charge as the subscript for the other ion.  

Ca Br2  

3. Check to make sure the subscripts are in the lowest whole number ratio possible. Then write the formula. 

CaBr2  

Naming binary ionic compounds  

A. Combine the names of the cation and the anion.  

B. Example; BaBr2 is named barium bromide.  

C. First write the ions formed for the following elements. Then use the Criss Cross method to determine the  

formula. Then name the compounds.  

Naming binary ionic compounds that contain polyatomic ions  

A. The polyatomic ions on your common ions list should be memorized.  

B. The most common oxyanions – polyatomic anions that contain oxygen, end in –ate. Oxyanions with one  

less oxygen end in –ite. For example:  

NO3
-1 is nitrate; SO4

2- is sulfate  

NO2
-1 is nitrite; SO3

2- is sulfite  

C. Anions with one less oxygen than the –ite ion are given the prefix hypo-.  

D. Anions with one more oxygen than the –ate ion are given the prefix per-.  

ClO-1 is hypochlorite ClO3
-1 is chlorate  

ClO2
-1 is chlorite ClO4

-1 is perchlorate  

E. Naming compounds with polyatomics is the same as naming other compounds, just name the cation and  

then the anion. If there is a transition metal involved, be sure to check the charges to identify which ion  

(+1, +2, +3, +4….) it may be so that you can put the correct Roman numeral in the name.  

Naming binary molecular compounds  

  A. With molecules, the prefix system is used.  

Number  Prefix   Number  Prefix  

1   mono-   7   hepta-  

2   di-   8   octa-  

3   tri-   9   nona-  

4   tetra-   10   deca-  

5   penta-   11   undeca-  

6   hexa-   12   dodeca-  

A. The less-electronegative element is always written first. It only gets a prefix if it has more than one atom in 

the molecule.  

B. The second element gets the prefix and the ending –ide.  

C. The o or a at the end of the prefix is dropped when the word following the prefix begins with another vowel, 

for example monoxide or pentoxide.  

 

 

 



Exercise 1 - Nomenclature: Simple Inorganic Formulas and Nomenclature  

(Review: Ionic compounds are usually formed when metal cations bond with nonmetal anions. The only common 

exception is when ammonium is the cation - there's no metal in ammonium, but forms ionic compounds.) 

I. In the first column, classify each of the following as molecular (M) or ionic (I). In the second column, name each 

compound:  

Compound M or I Name Compound M or I  Name 

CaF2   SrI2    
P4O10    CO    

K2S    Cs2Po    

NaH    ZnAt2    

Al2Se3    P2S3    

N2O    AgCl    

O2F    Na3N    

SBr6    Mg3P2    

Li2Te    XeF6    

II. In the first column, write the chemical formula (formula unit) for the compound formed between the two given 

elements. In the second column, write the name for the compound:  

Elements Formula Unit Name 
chlorine and aluminum    
calcium and nitrogen    

copper(II) and chlorine    
sulfur and cesium    
zinc and bromine    
calcium and oxygen    

mercury(II) and oxygen    
strontium and oxygen    
copper(I) and oxygen    
nitrogen and aluminum    

magnesium and iodine   
potassium and sulfur   

 

 

 

 

 



 

Exercise 2 - More Nomenclature – Including Some Ternary Nomenclature: Acids and Salts  

Naming Acids 

1. Some acids are formed by the addition of hydrogen ions, (H+), to a monatomic anion. To name an acid 

which contains a monatomic anion, drop the start the name with hydro, drop the -ide ending of the anion and 

add the suffix, -ic acid. For example, HBr is hydrobromic acid. 

2. Oxyacids contain polyatomic anions such as nitrite, carbonate, etc. To name an acid with an anion ending 

with the -ite suffix, drop the -ite suffix and add the suffix, -ous acid. For example, HNO2 , would be name as 

nitrous acid. To name an acid with an anion ending with the -ate suffix, drop the -ate suffix and add the suffix, 

-ic acid. For example, H2CO3 , would be named carbonic acid. 

3. The oxyacids of the Group VII elements (halogens) have more complex names because there are four 

different possible oxyanions. The -ite/ous acid and -ate/ic acid changes still apply, the only difference is the 

additional prefixes of hypo- or per- are carried along in both the anion and the acid name. 

Here is an example using chlorine as the halogen: 

ClO- is hypochlorite ion; the corresponding acid name is hypochlorous acid, HClO. 

ClO2- is chorite ion; the corresponding acid name is chlorous acid, HClO2. 

ClO3- is chlorate ion; the corresponding acid name is chloric acid, HClO3. 

ClO4- is perchlorate ion; the corresponding acid name is perchloric acid, HClO4. 

 

I. Name the following substances:  

Formula Name Formula Name 

FeSO3   Fe2O3   

Cu(NO3)2   (NH4)2SO3   

Hg2Cl2    Ca(MnO4)2   

AgBr    PF5    

KClO3    LiH    

MgCO3   HIO3   

BaO2   NaBrO2   

K2O   Ca3(PO4)2    

SnO2   HIO4   

Ni3(PO4)2   Fe(IO2)3   

Pb(OH)2   HAt (aq)   

CuCH3COO   C6H5COOH   

N2O4   Hg2(IO)2   

Rb3P   H3PO3   

S8   NH4BrO3   

 



 

 

 

 

II. Write formulas for the following substances:  

Name Formula Name Formula 
vanadium (V) oxide   francium dichromate  

dihydrogen monoxide   calcium carbide   
ammonium oxalate   mercury (I) nitrate  

polonium (VI) thiocyanate   cerium (IV) benzoate  
tetraphosphorus decoxide   potassium hydride  

zinc hydroxide   carbonic acid   

potassium cyanide   calcium hypochlorite   

cesium thiosulfate   hydrotelluric acid   

oxygen molecule   copper (II) nitrite   
mercury (II) acetate   nitrous acid   

silver chromate   hypoiodous acid   

tin (II) carbonate   cyanic acid   
sodium hydrogen carbonate   phthalic acid   

manganese (VII) oxide   tin(IV) chromate   
copper(II) hydrogen phosphate   hydrocyanic acid  

 

III. Practice with acids! Remember:   -IC from –ATE;  -OUS from –ITE;  HYDRO-, -IC from -IDE  

Complete the Following Table:  

Name of Acid    Formula of Acid Name of Anion 

Hydrochloric acid HCl Chloride 
Sulfuric acid H2SO4 Sulfate 

  HI  
   sulfite 

chlorous acid   

  nitrate 
 HC2H3O2 or CH3COOH  

hydrobromic acid   

  sulfide 

 HNO2   

chromic acid   
  phosphate 

 
 

 

 

 



 

 

 

 

Exercise 3 – Solubility Rules:  

For the compounds in the table, write the formula for each compound in the first column and then use the solubility rules 

to determine if each compound is soluble or insoluble in water. In the second column write an (S) for those that are 

soluble and an (I) for those that are insoluble. Solubility rules can be found in your book or in the References folder in 

Schoology 

Name     Formula                    (S) or (I)   Name               Formula                         (S) or (I) 

silver nitrate  
 

   lead (II) sulfide    

cobalt (II) sulfate     silver 
phosphate  

  

zinc hydroxide     lithium 
phosphate  

  

iron (III) iodide     nickel (II) 
carbonate  

  

nickel (II) chloride     copper (II) 
hydroxide  

  

lead (II) iodide  
 

   tin (IV) sulfate    

sodium carbonate  
 

   lead (II) nitrate    

barium sulfate  
 

   silver bromide   

 
Chemical Equations  
 

All chemical reactions can be placed into one of six categories.  Here they are, in no particular order: 

1. Combustion: A combustion reaction is when oxygen combines with another compound to form water and 

carbon dioxide. These reactions are exothermic, meaning they produce heat. An example of this kind of reaction 

is the burning of napthalene: C10H8 + 12 O2 ---> 10 CO2 + 4 H2O 

2. Synthesis: A synthesis reaction is when two or more simple compounds combine to form a more complicated 

one. These reactions come in the general form of: A + B ---> AB 

One example of a synthesis reaction is the combination of iron and sulfur to form iron (II) sulfide: 8 Fe + S8 ---> 8 

FeS 

3. Decomposition: A decomposition reaction is the opposite of a synthesis reaction - a complex molecule breaks 

down to make simpler ones. These reactions come in the general form: AB ---> A + B 

One example of a decomposition reaction is the electrolysis of water to make oxygen and hydrogen gas:  

2 H2O ---> 2 H2 + O2 

4. Single displacement: This is when one element trades places with another element in a compound. These 

reactions come in the general form of: A + BC ---> AC + B 



One example of a single displacement reaction is when magnesium replaces hydrogen in water to make 

magnesium hydroxide and hydrogen gas: Mg + 2 H2O ---> Mg(OH)2 + H2 

5. Double displacement: This is when the anions and cations of two different molecules switch places, forming two 

entirely different compounds. These reactions are in the general form: AB + CD ---> AD + CB 

One example of a double displacement reaction is the reaction of lead (II) nitrate with potassium iodide to form 

lead (II) iodide and potassium nitrate: Pb(NO3)2 + 2 KI ---> PbI2 + 2 KNO3 

6. Acid-base: This is a special kind of double displacement reaction that takes place when an acid and base react 

with each other. The H+ ion in the acid reacts with the OH- ion in the base, causing the formation of water. 

Generally, the product of this reaction is some ionic salt and water: HA + BOH ---> H2O + BA 

One example of an acid-base reaction is the reaction of hydrobromic acid (HBr) with sodium hydroxide:  

HBr + NaOH ---> NaBr + H2O 

  

Checklist for figuring out what type of reaction is taking place: 

Follow this series of questions. When you can answer "yes" to a question, then stop! 

1)  Does your reaction have oxygen as one of its reactants and carbon dioxide and water as products? If yes, then it's a 

combustion reaction. 

2)  Does your reaction have two (or more) chemicals combining to form one chemical? If yes, then it's a synthesis 

reaction. 

3)  Does your reaction have one large molecule falling apart to make several small ones? If yes, then it's a decomposition 

reaction. 

4)  Does your reaction have any molecules that contain only one element? If yes, then it's a single displacement reaction. 

5)  Does your reaction have water as one of the products? If yes, then it's an acid-base reaction. 

6)  If you haven't answered "yes" to any of the questions above, then you've got a double displacement reaction.  

 

Exercise 4 – Chemical Equations:  

Tell the type of reaction, predict the products and write a balanced chemical equation for each of the following, as shown 
in the example:  
Ex:  Solutions of silver nitrate and magnesium iodide are combined.  

 This is a double replacement reaction.  
 2AgNO3 + MgI2  Mg(NO3)2 +2AgI . (this down arrow means a ppt is formed)  

 
1. Ammonium sulfate reacts with barium nitrate,  
 
2. Zinc metal is added to a solution of copper (II) chloride.  
 
3. Propane gas (C3H8) is burned in excess oxygen.  
 
4. Dinitrogen pentoxide gas is added to distilled water.  
 
5. Solid calcium chlorate is heated strongly.  
 
6. Sodium hydroxide solution is added to a solution of iron (III) bromide.  
 
7. Chlorine gas is bubbled through a solution of sodium bromide.  
 
8. Solutions of lead nitrate and calcium iodide are combined.  
 
9. Sulfuric acid is combined with solid magnesium hydroxide.  
 



10. Solid barium oxide is added to distilled water.  
 
11. Isopropyl alcohol (C3H7OH) is burned in air.  
 
12. Iron metal shavings are added to hydrochloric acid.  
 
13. Solid sodium carbonate is heated in a crucible.  
 
14. Solid aluminum hydroxide is added to perchloric acid.  
 
15. Sodium metal is added to distilled water.  
 
  Balance the following equations by adding coefficients as needed. Some equations may already be balanced.  

1) __ C6H6 + __ O2 --> __ H2O + __ CO2  

2) __ NaI + __ Pb(SO4)2  __ PbI4 + __ Na2SO4  

3) __ NH3 + __ O2 __ NO + __ H2O  

4) __ Fe(OH)3  __ Fe2O3 + __ H2O  

5) __ HNO3 + __ Mg(OH)2  __H2O + __ Mg(NO3)2  

6) __ H3PO4 + __ NaBr __ HBr + __ Na3PO4  

7) __ C + __ H2  __ C3H8  

8) __ CaO + __ MnI4  __ MnO2 + __ CaI2  

9) __ Fe2O3 + __ H2O __ Fe(OH)3  

10) __ C2H2 + __ H2  __ C2H6  

11) __ VF5 + __ HI  __ V2I10 + __ HF  

12) __ OsO4 + __ PtCl4  __ PtO2 + __ OsCl8  

13) __ CF4 + __ Br2  __ CBr4 + __ F2  

14) __ Hg2I2 + __ O2  __ Hg2O + __ I2  

15) __ Y(NO3)2 + __ GaPO4 __ YPO4 + __ Ga(NO3)2  

 

 

 

 

 

 

 

 

 

 



Exercise 5 – Calculations, Sig Figs and Conversions: 

Complete the problems below – show your work and box your final answers!! Don’t forget units!!  

1. Perform the following calculations with correct significant figures:  

A. 
5.2439 𝑥 3.001

2.54
   

B. (4.04 – 8.23 + 21.754 + 91.0) / 3.1416  

2. In March 2006, allegedly 798,000 gallons of crude petroleum leaked from a 34 inch pipeline leading from Prudhoe Bay 

to the trans-Alaska pipeline. One barrel of petroleum is equal to 42 gallons. How many barrels of oil leaked from the 

pipeline? How many 2 liter soft drink containers would it take to collect this spill?  

 

3. A typical person has about 200 mg of cholesterol per 100 ml of blood. If the total blood volume of an individual is 5.0 

liters, how many grams of total blood cholesterol does the individual contain?  

 

4. If you are driving 154 miles in 3.0 hours – what is your (average) speed in meters per minute?  

 

Density:  

5. Calculate the mass of a sample of copper that occupies 4.2 x 10-3 cm3 if the density of copper is 8.94 g/cm3.  

 

6. An 8.47 g sample of a solid is placed in a 25.00 ml flask. The remaining volume in the flask is filled with benzene in 

which the solid is insoluble. The solid and the benzene together weigh 24.54 g. The density of the benzene is 0.879 g/ml. 

What is the density of the solid?  

 

Atomic Structure  

7. Copy and fill in the following table:  

Element/ion   # of protons   # of neutrons   # of electrons  

Fe  

K+  

27        25  

O2-  

 

Average Atomic Mass  

8. Find the mass of an element, if, out of a sample of 100:  

5 % have a mass of 176, 19 % have a mass of 177, 27 % have a mass of 178, 14 % have a mass of 179 and 35 % 

have a mass of 180? Identify this element by symbol and name?  

 

Mole Calculations  

9. Aspartame, the artificial sweetener marketed under the name NutraSweet, has a molecular formula of C14H18N2O5.  

A. What is the mass of 2.00 mol of aspartame?  

B. How many moles are present in 5.67 g of aspartame?  

C. What is the mass, in grams, of 0.224 mol of aspartame?  

D. How many hydrogen atoms are present in 2.13 mg of aspartame?  

 

10. Calculate the following for quantities for 5.38 kg of Sr3(PO4)2:  

 a. formula units    c. PO4
3- ions  

b. Sr2+ ions     d. O atoms  



 

Exercise 6 - Stoichiometry Free Response Questions : 
CLEARLY SHOW THE METHOD YOU USED AND STEPS INVOLVED IN ARRIVING AT YOUR ANSWERS. It is to your  

advantage to do this, because you may earn partial credit if you do and you will receive little or no credit if you do  

not. Attention should be paid to significant figures. Be sure to write all your answers to the questions on your own  

paper, labeling each question part (ex: 1a.)  

 

1. Answer the following questions that relate to chemical reactions.  

(a) Iron(III) oxide can be reduced with carbon monoxide according to the following equation.  

Fe2O3(s) + 3 CO(g)  2 Fe(s) + 3 CO2(g)  

     A 16.2 L sample of CO(g) at 1.50 atm and 200oC is combined with 15.39 g of Fe2O3(s).  

(i) How many moles of CO(g) are available for the reaction?  

(ii) What is the limiting reactant for the reaction? Justify your answer with calculations.  

(iii) How many moles of Fe(s) are formed in the reaction?  

 

(b) In a reaction vessel, 0.600 mol of Ba(NO3)2(s) and 0.300 mol of H3PO4(aq) are combined with distilled water 

to a final volume of 2.00 L. The reaction represented below occurs.  

3 Ba(NO3)2(aq) + 2 H3PO4(aq)  Ba3(PO4)2(s) + 6 HNO3(aq)  

(i) Calculate the mass of Ba3(PO4)2(s) formed.  

(ii) Calculate the pH of the resulting solution.  

(iii) What is the concentration, in mol L–1, of the nitrate ion, NO3– (aq), after the reaction reaches 

completion?  

 

2. Benzene contains only carbon and hydrogen and has a molar mass of 78.1 g/mol. Analysis shows the 
compound to be 7.74% H by mass. Find the empirical and molecular formulas of benzene.  
 
3. Find the mass percent of nitrogen in each of the following compounds:  
 

a. NO  
b. NO2  
c. N2O4  
d. N2O  

 
4. Calcium carbonate decomposes upon heating, producing calcium oxide and carbon dioxide gas.  

a. Write a balanced chemical equation for this reaction.  
b. How many grams of calcium oxide will remain after 12.25 g of calcium carbonate is completely 
decomposed?  
c. What volume of carbon dioxide gas is produced from this amount of calcium carbonate? The gas is 
measured  at 0.95 atm and 10°C.  

 
5. Hydrogen gas and bromine gas react to form hydrogen bromide gas.  

a. Write a balanced chemical equation for this reaction.  
b. How many grams of hydrogen bromide gas can be produced from 3.2 g of hydrogen gas and 9.5 g of 
bromine gas?  
c. How many grams of which reactant is left unreacted?  
d. What volume of HBr, measured at STP, is produced in b)?  



 
6. When ammonia gas, oxygen gas and methane gas (CH4) are combined, the products are hydrogen cyanide 
gas and water.  

a. Write a balance chemical equation for this reaction.  
b. Calculate the mass of each product produced when 225 g of oxygen gas is reacted with an excess of 
the other two reactants.  
c. If the actual yield of the experiment in b) is 105 g of HCN, calculate the percent yield.  

 
7. A 2.29 g sample of an unknown acid is dissolved in 1.0 liter of water. A titration required 25.0 ml of 0.500 M 
NaOH to completely react with all the acid present. What is the molar mass of the acid?  
 
8. What mass of aluminum hydroxide is produced when 50.0 ml of 0.200 M Al(NO3)3 reacts with 200.0 ml of 
0.100 M KOH?  
 
9. Cinnamic acid contains only carbon, hydrogen and oxygen, and is found by analysis to be 73.0% C and 5.4% 
hydrogen. In a titration, 18.02 ml of 0.135M NaOH is found to neutralize 0.3602 g of cinnamic acid.  

a. Find the empirical formula of this compound.  
b. Find the molar mass of this compound.  
c. Write the molecular formula for this compound.  

 
10. Potassium nitrate decomposes when heated, forming potassium nitrite and oxygen gas.  

a. Write a balanced chemical equation for this reaction.  
b. What mass of KNO3 would be needed to produce 18.4 liters of oxygen gas, measured at 775 mmHg 
and 15°C?  
c. What mass of KNO2 would also be produced?  

 
11. Heating a 6.862 g sample of an ore containing a metal sulfide in excess oxygen produces 1053 ml of SO2 
gas measured at 66°C and 739 mmHg. Calculate the percentage by mass of sulfur in the ore.  
 

 

 

  



Name Symbol (& Charge) 

ammonium NH4
+ 

acetate C2H3O2
- 

bromate BrO3
- 

chlorate ClO3
- 

chlorite ClO2
- 

cyanide 
CN- 

dihydrogen phosphate H2PO4
- 

hypochlorite ClO- 

Hydrogen carbonate (bicarbonate) HCO3
- 

hydrogen sulfate (bisulfate) HSO4
- 

hydrogen sulfite (bisulfite) HSO3 
- 

hydroxide OH- 

Iodate IO3
- 

Nitrate NO3
- 

Nitrite NO2
- 

perchlorate ClO4
- 

permanganate MnO4
- 

thiocyanate SCN- 

Carbonate CO3 
2- 

chromate CrO4 
2- 

dichromate Cr2O7 
2- 

hydrogen phospate HPO4 
2- 

oxalate C2O4 
2- 

peroxide O2 
2- 

selenate SeO4 
2- 

silicate SiO3 
2- 

Sulfate SO4 
2- 

Sulfite SO3 
2- 

thiosulfate S2O3
 2- 

phosphate PO4 
3- 

phosphite PO3 
3- 

 


