Summer Assignment 2019
Course: A.P. Chemistry
Teacher: Ms Stacy Brasfield
Teacher contact information: stacy.brasfield@apsva.us W-L Room 4005 (703) 228-6200.
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Purpose of Assignment: The purpose of the summer assignment is to ensure that the class can start learning college-level chemistry as soon as possible. Many school systems around the world begin the school year in August, and students going to those schools will be taking the AP tests on the same date as W-L students. That means they have more time to prepare, but at W-L, we will work smarter. If you take a bit of time to refresh your memory and get organized, the class can be more efficient, and you will have less rushing and less stress during the first 2 weeks. AP Chemistry is composed of 9 units, as shown in the chart. At W-L, the Chemistry courses include much of Units 1-4, so the AP course will begin in Unit 4 with college-level Stoichiometry and go through Unit 9 before cycling back through the college-level material in Units 1-3. The goal of this summer assignment is to prompt you to review the material from Units 1-3 that you should know from your previous Chemistry course. 
Estimated Time to Complete Assignment: This summer assignment is the equivalent of 2 or 3 AP Chemistry homework assignments, between 2-6 hours. The amount of time depends on how well you remember Chemistry.
Due date and method of assessment: Bring the problem set (p. 9-10) to class on Wednesday September 4, 2019 to be checked off for effort. Neatness will not be graded. I will be looking to see if you are entering the class with an understanding of high school Chemistry, which is a prerequisite. During that first week of school, you will have a chance to ask questions. Your comprehension of high school Chemistry will be graded for quality with a test on Friday September 13th.  Be kind to yourself and do a nice job on these tasks when you aren’t stressed with many other things to do. Start the class in a positive way. AP Chemistry is a rigorous, demanding course. This first assignment and the subsequent test will help us both determine if this course is a good placement for you in case you need to change your schedule. 

Assignment Overview: (The details are given below.) 

(1) Refresh your memory of Intensified Chemistry using p. 3-8 of this document as a guide, and any other resources you like.

(2) Complete the Problem Set (p. 9-10 of this document)
(3) Review the AP Chemistry syllabus and browse the class Canvas site. You will be asked to sign a statement that you have reviewed it.
Welcome to AP Chemistry!
A Preface from Ms Brasfield
Before you begin, there are a few things you might want to know about the course. AP Chemistry is equivalent to a full year of college chemistry. Those who score a 4 or 5 on the College Board exam in early May typically earn 8 credit hours. This is much more than other AP classes. AP Psychology or AP Economics, for example, are typically worth 3 credit hours.1  That is why AP Chemistry counts as 2 classes at Washington-Lee. It may surprise you how much more involved this class is than other AP classes you have taken. You will have to study, and you will have to write lab reports. How much time does it take? It depends. AP Chemistry picks up where Intensified Chemistry leaves off. If you have just successfully finished your Intensified Chemistry class, and if you really enjoyed it, you are probably ready for the additional challenge of the AP class this year. If it has been a year since you took Chemistry, you should expect to have to apply extra time and effort to compensate, at least at first. Since it is a college-level course, you should also expect to be more of an independent learner than in typical high school classes. You are responsible to check the schedule on Canvas and on paper for reading, laboratory, and assignment deadlines and to review your notes on a daily basis. The material is cumulative so it is much easier to keep up than to catch up. You will have some discretionary time during class, so you are expected to use that time to be productive. You may need to review the lab results or talk to your lab partners about data inconsistencies, talk to your teacher about questions you have or do practice problems from the text book. The point here is that you will have to make some decisions about what you need to do to learn the material. Some students who have easily earned all A’s before may find that it is harder to earn an A in this class because half the grade is based on test scores, and AP Chemistry tests are tough. The multiple-choice questions require higher level thinking and calculators are not permitted. Also 50% of the test is free response questions where you must be able to clearly communicate reasoning to get credit for your answer. AP Chemistry questions require that you use your problem-solving skills and higher level thinking about big picture concepts. This is not something you can learn by cramming vocabulary just before a test. You must be able to apply and explain the concepts. 
Keep this in mind, though -- if you intend to take college level Chemistry one day, most college courses have 200 or more students in them. Course materials are expensive, but you don’t have to buy them at W-L. You will get more teacher time and encouragement here at W-L than you will in a typical college course. I asked my past students to tell me what they wished they knew before going into the course, and here are some of the comments:

· Do your work and you will be fine. Finish the lab conclusions as early as possible while the results are fresh.

· Ms Brasfield runs the class well. Expect a challenging class, but not to be overwhelmed.

· Only take this class if you’re interested in Chemistry, and you are willing to put down significant time and effort.

· This class has to be a priority. It is not easy to catch up, so turn in work on time.

· If you aren’t having fun in this class, you are doing something wrong. 

· If you pace yourself, you can keep up.

· Do the work and you will do well on the exam.
· The work is more for practice and to learn rather than for grades.

· Don’t judge yourself based on how other students are doing. If some people are getting good grades without studying much, still do the homework. Doing the homework makes you smarter, not dumber. And if someone else is breezing through the material while you are struggling, ask for help. Ultimately everyone is individual and everyone has their own learning style. Find yours and use it!

· It seems obvious, but anticipate deadlines and you will have less stress. Do your work when your memory is fresh.
· Memorize the solubility rules early on and master naming compounds before class starts.

· Learn Stoichiometry early. You will use it over and over again.

· There was not a lot of workload, and it is not extremely rigorous if you stay on track.

· Make sure you understand the prelab before you come to class to do a lab. If you mess up, you have to spend your GP or lunch time to redo your lab data!

· Review the labs before the test.

1)  http://collegesearch.collegeboard.com/apcreditpolicy/appolicy.jsp?collegeId=89&type=qfs&word=Virginia
Assignment Details:                               
Steps 1 & 2: Review Chemistry
The following pages contain review material from the Intensified Chemistry course. Review and study the vocabulary and the diagrams and charts. Prepare for a test on this material. Do the Problem Set questions on lined paper. Show your work. You may find these websites helpful: http://en.wikibooks.org/wiki/IB_Chemistry
http://www.sciencegeek.net/APchemistry/APtaters/directory.shtml
http://www.chemguide.co.uk/  and http://www.chem4kids.com/index.html
If you want a textbook, you can come to W-L the week before school starts (Monday – Thursday) to get one.
Step 3: Use Canvas to read the Course Syllabus and get organized for class.
Once the Canvas courses are populated a week or two before Labor Day, you can do this step. 

1. Use Canvas to read the W-L AP Chemistry course syllabus. Note the supplies you will need.
2. Update your personal information and add your email address to Settings
3. Use the link in the AP Syllabus folder to go to the College Board web site and read what they say about AP Chemistry there.
4. Look at the Modules sections to see how the online materials are organized.
Note: If you still don’t see the course the week before school or if you are having any other trouble with Canvas, please send me an email, so I can look into the problem for you.

Matter and Energy

Key Concepts

· Chemical properties vs. physical properties. Distinguish between them.

· Phases of Matter (draw diagram and complete the table)





Solid

Liquid


Gas

Particle distance

Particle motion

Particle structure

Draw 3 diagrams: solid, liquid and gaseous water at the particle level.

· Heat changes with temperature q = ms(T. (For water, s = 1 cal/goC) 

Ex: Calculate the amount of heat absorbed when the temperature of 500.g of water increases by 20.0oC.
· Phase Changes
solid ( liquid ( gas
Example : Calculate the heat of fusion of a substance if 12.5 kJ of heat will melt 25kg of the solid at its melting point. Report the units.





· Metric prefixes (pico, nano, micro, milli, kilo, deci, centi, Mega, Giga, Tera)
Know the English equivalent and the order of magnitude of each. (For example kilo = 103 = thousand)
· Vocabulary
Sublimation

Heat of fusion

Vapor pressure

Kelvin Temperature

Absolute zero

STP

Molar volume of gas at STP = 
Avogadro’s number = 
Atomic Structure
Key Concepts

The atomic number is equal to ____________

The mass number is equal to the _______ + _________.

Isotopes of an element have different numbers of _________ and the same number of ______________. The atomic number of 2 isotopes is the _______ and the mass number of 2 isotopes is _________.

What is a charged particle called? 


How does it acquire a charge?
How do you calculate the atomic mass of 2 isotopes?
How do you determine the electron configuration of an atom?
What is an energy level? Energy sublevel? Orbital?
Fill in the chart:


proton

neutron
electron

Charge

Mass

Location in the atom
Explain the following symbols: 1s22s22p63s23p64s23d1


What element has this configuration?
Which electrons require the least amount of ionization energy?
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Vocabulary

Half- life

Ionization energy
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Valence electron

Orbitals

Emission Spectra

Flame Tests
Anion
Cation

 Bonding

Key Concepts
Describe an ionic bond.
How are ionic substances recognized?



Describe a covalent bond

How is a molecular substance recognized?

What is a polyatomic ion?

What are the formulas for the following ions or compounds? Nitrate ion, sulfate ion, 

hydroxide ion, methane, ammonium ion, phosphate ion, ammonia, nitric acid

Fill in the table:

Bond type
Strength     Example of substance

Characteristic properties
diagram
Ionic
Covalent

Metallic

Dipole-dipole

Hydrogen bond

Van der Waals

Does bond breaking absorb or release energy?
Exothermic means ?



Endothermic means ?

Does bond forming absorb or release energy?
Explain the diagram that follows. 



Is the reaction endo or exothermic?
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Vocabulary

Lewis Dot Diagrams

Entropy

Polar bond
Nonpolar covalent bond

VSEPR theory

Structural formula

 Periodic Table

Key Concepts

Using the periodic table describe or color the location of the metals, non-metals, metalloids, transition metals, hydrogen, alkali metals, alkaline earth metals.
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Where are the periods? 


Where are the groups?

What does “periodic” mean?
What is the pattern that describes elements that have similar properties?

How does electronegativity vary within a period? 

Within a row?
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How does atomic radius vary within a period?


Within a group?

How does ionization energy vary within a period?


Within a group?

How many valence electrons do the elements have in each group?

How does the period number relate to the principle energy level of an element?

How can the charge of an ion of an element be predicted from the group of the element?

 Stoichiometry
What is a mole?

How many atoms are in a mole?

What is molar mass?

Compute the molar mass of sucrose.

What is STP?

What is the molar volume of an ideal gas at STP?

What is an empirical formula?

How do you determine an empirical formula if you know the percent composition of a compound? 
Significant Figures: How do you determine how many significant figures to report in a measurement? Why are all measurements uncertain? When performing a calculation with measured data, what are the rules for determining the number of signicant figures to report?
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Reaction Types- Synthesis, Decomposition, Single Replacement, Double Replacement, 
Combustion, Oxidation-Reduction, Acid-Base Neutralization

Vocabulary
Density

Hydrates

Aqueous Solution

Balancing Equations

Molar Ratios

Limiting Reactant

Molarity 
Activity Series

precipitation.

 Phases of Matter & Solutions
The Gas Laws: Boyles, Charles, Guy-Lussacs, Avogadro [image: image5.png]Boyle's Law
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The Ideal Gas Law (PV=nRT) and the ideal gas constant, R

Dalton’s Law of Partial Pressures

The Kinetic Molecular Theory

Standard Pressure in atmospheres, torr, kilopascals, millimeters of mercury (mm Hg).
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Colligative Properties of Solutions
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Vocabulary

Standard Temperature

Absolute Zero Solute

Solute

Solvent

Solution

Suspension

Colloid

Alloy

Problem Set
Show all steps of each calculation in a logical order, with units and proper significant figures to receive full credit. This must be your own work. You may use references, but you must answer these specific questions yourself. Copying answers or receiving unauthorized aid is a violation of the school honor code. You will be asked to sign an honor pledge for this assignment.
1. Humulone, C21H30O5, is a bitter-tasting molecule that contributes to the flavor of beer.  Calculate, showing all work, to 4 significant figures:
a. the molar mass of humulone 

b. the number of moles in 275 mg humulone.

c. the mass of 0.600 moles of humulone

d. the number to atoms of hydrogen in 1.00 pg humulone

e. the mass of 1.000 x 109 molecules of humulone.

f. the mass of one molecule of humulone, in grams.

2. List the following substances in order of increasing mass percent of carbon: caffeine, C8H10N4O2, sucrose, C12H22O11, and ethanol, C2H5OH. Show all calculations used to determine the order.

3. A sample of a compound containing only carbon and hydrogen is burned, producing 157 mg CO2 and 42.8 mg H2O. 

a. From this information, calcualte the empirical formula of the compound.
b. Further experiments indicate the molar mass of the substance is between 115 and 125 g/mol.  Given this information, determine the molecular formula.

4. Use the following data and conversion factors to calculate the number of minutes in one month to the correct number of significant figures. Show the work.
a. 1 year is 365 days. 1 day is 24 hours. 1 year is 12 months. 1 hour is 60 minutes.  Determine how many significant figures to use in your calculation.
b. Same calculation, different data: 24 hours = 1 day, 60 minutes = 1 hour, 7 days = 1 week, and 4 weeks = 1 month. How many significant figures should you report?

c. Compare the 2 answers above and explain any differences.

5. A 75.0 mL steel reaction vessel is filled with oxygen gas (O2) until the pressure reads 145 atm at 22oC. How many moles of oxygen are in the container?
6. A student adds 4.00 g dry ice (CO2(s) ) to an empty balloon. Calculate the volume of the balloon after the dry ice sublimes and comes to STP? 
7. Calculate the energy needed to raise the temperature of a 850. gram Aluminum tray from 22.8oC to 94.6oC. (The specific heat of Al is 0.9000J/goC.)

8. A student performs an experiment to determine the number of moles of water in one mole of hydrated magnesium chloride, MgCl2(n H2O. The student’s data is reported in the table shown.
	Mass of empty container
	22.347 g

	Initial mass of sample and container
	25.825 g

	Mass of sample and container after 1st heating
	23.982 g

	Mass of sample and container after 2nd heating
	23.976 g

	Mass of sample and container after 3rd heating
	23.977 g


a. How can the student be sure that the hydrate was heated a sufficient number of times in the experiment?

b. Use the data to 

i) calculate the total number of moles of water lost when the sample was heated

ii) determine the formula of the hydrated compound

c. If another student performs the same experiment, but some of the solid splatters out of the container while it is heating. How does this splattering of the crystal affect the calculated mass of the water lost by the hydrate? Support your answer.
9. Draw the Lewis dot diagrams for the following molecules or polyatomic ions.

a. Cl2
b. O2
c. N2
d. NH4+
e. C2H6
f. H2O

g. C2H2
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10. Make flash cards of the polyatomic ions in the chart. Put the formula on one side and the name on the other. You will need to memorize these ions this Fall.

1

