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Dear AP Chemistry Student and Parent,
Welcome to AP Chemistry! My name is Cathy Haywood and this is my 25th year teaching chemistry. I have been at NWHS for 13 years. I previously taught at Grimsley, Southeast Raleigh and Harnett Central HS.  I graduated from NCSU (go Wolfpack) and am Nationally Board Certified in Chemistry.  I was born in Syracuse, NY, so I am also an Orangemen fan. I am married to a local attorney and have two awesome daughters.  I also have a twin sister who is a vet at Lawndale animal hospital here in town.
Overview of Course Expectations:
Students can earn up to 8 hours college credit for successful completion of this course and a good score on the AP Exam.  It is a time-consuming and challenging, yet extremely rewarding course.  This course moves at a very fast pace and classroom attendance is a MUST.  Much like a college course, you are expected to TEACH YOURSELF the material. Students will be prepared to do college level work of any type upon completion of this course due to the thought processes used and the discipline/work habits required.  
Students should expect a large amount of homework and out of class assignments (including weekend work and assignments over breaks). 
We will complete many hours of lab work.  To have success on the AP exam, students will need to spend on average five to ten additional hours per week outside of class working on AP chemistry.  This time will be spent on homework assignments, pre-labs, lab reports, problem sets, etc.  There will be times that students will be able to complete things during class if they use their time efficiently.  These statements are not meant to discourage, but to point out and state the truth to avoid any misconceptions about the high expectations for this course. Students must be self-motivated and have a good grasp of Chemistry I knowledge. 
Summer Assignment:  Attached to this letter, you will find a list of things that students need to review, memorize, and/or practice prior to school starting on August 23rd.  The majority of the material required in this assignment is review material that students should have learned in their first year chemistry class.  
Because this is a challenging problem-solving course, and for some students, a year may have passed since your first chemistry course, it is imperative that you come to class the first day with some of the jargon, etc. second nature for you due to the pace at which this course progresses.  None of this assignment will be turned in or graded but you are expected to have a firm grasp of Honors Chemistry concepts from the first day of class.
I look forward to getting to know each of you!  We will have fun and we will work hard.  Students will receive a detailed course syllabus when school resumes in the fall.  Please feel free to send me an e-mail over the summer if you have any questions or comments. I check e-mail frequently during the summer months.  
My e-mail address is:	haywooc@gcsnc.com
I hope you enjoy your summer and I look forward to seeing you in August!  

Cathy Haywood

AP Chemistry Required Materials 

I.  Required Materials for the AP Chemistry Course
You will be provided with many materials for the course such as:
· textbook and handouts for each topic
Other supplies for this course:
· A sturdy three ring binder 
· Tab Dividers (6-8) (optional)
· Pencils, pens, highlighters, etc.
· Scientific Calculator
· A valid student e-mail address and a parent email address that is checked frequently.  As I communicate routinely with students through email, this is NOT OPTIONAL. 
· It is recommended you use your old Chemistry I handouts for reference.
· I will email you a copy of the Chemistry I review packet – it includes detailed review for all of chemistry I – it is also on my webpage!

Something new the science department is started last year, is the option for students to purchase their own safety goggles (that they can use for all science classes). Currently, the goggles we have are older (but safe!) and are used throughout the day by various students (they are cleaned in between uses in a germicidal UV goggle cabinet). This is not required, but I think many students would like to have their “own” pair of safety glasses.  
On amazon there are chemical splash goggles for around $5 (that might include my Amazon prime discount shipping  )
https://www.amazon.com/gp/offer-listing/B0088ARIHC/ref=dp_olp_all_mbc?ie=UTF8&condition=all
home depot also has a pair for around $5
http://www.homedepot.com/p/3M-Chemical-Splash-Impact-Safety-Goggle-91252-80025/100021545

II.  Summer Assignment – includes information you should memorize
This information will be tested on the unit one test during the second week of school.
I have included practice with nomenclature, balancing equations, and solubility rules – answers will be posted on my webpage – this will not be graded but it is to your benefit to do this review work! 

AP CHEM INFO to be memorized!!
A)  6 strong Acids (CBSPIN)  hydroChloric (HCl)	Sulfuric (H2SO4)	hydroBromic (HBr)	
Perchloric (HClO4)		hydroIodic (HI)		Nitric (HNO3) 

B) common Weak acids  hydrofluoric HF   Acetic HC2H3O2       phosphoric H3PO4	Carbonic  H2CO3

C) Common polyatomic ions! You need to memorize the highlighted ions
nitrate ion	NO31-			nitrite ion	NO21-		chlorate ion  ClO31-		
permanganate ion MnO41-		cyanide ion CN1-		acetate ion	C2H3O21-
perchlorate ion ClO41-			hydroxide ion  OH1- 		chromate ion CrO42-	
bicarbonate  HCO31-			ammonium ion  NH41+	carbonate ion CO32-		
sulfate ion	SO42-			sulfite ion	SO32-		(Note: sometimes the ions are
phosphate ion PO43-							written in a different order)
Peroxide ion   O22-							ie: ClO-1 =  OCl-1 

D) Solubility Rules to be memorized!
MAIN RULE TO Remember All sodium, potassium, ammonium, and nitrate salts are soluble in water!
All common salts of Group I elements and NH41+ are soluble.
All common nitrates and acetates are soluble.
All binary compounds of halogens with metals are soluble except silver, mercury and lead.

E) Basic nomenclature and How to write and balance basic equations – guidelines from Chemistry reference packet:
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F) you must memorize the names of the main body elements – the AP reference packet does not include names – only symbols!
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.			      			Ca1 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			SO42- is sulfate
NO2-1 is nitrite			SO32- 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.

Nomenclature practice and Sig dig practice:  KEY WILL BE POSTED ON MS H webpage!
Write the formula or name for the following substances:
	Formula
	Name
	Formula
	Name

	1) FeSO3
	
	16) Fe2O3
	

	2) Cu(NO3)2
	
	17) (NH4)2SO3
	

	3) 
	tin(IV) chromate
	18) Ca(MnO4)2
	

	4) AgBr
	
	19) PF5
	

	5) KClO3
	
	20) LiH
	

	6) MgCO3
	
	21) 
	Calcium nitride

	7) 
	Sulfur trioxide
	22) 
	Carbon monoxide

	8) K2O
	
	23) Ca3(PO4)2
	

	9) SnO2
	
	24) 
	tin (II) carbonate

	10) Ni3(PO4)2
	
	25) 
	copper (II) nitrite

	11) Pb(OH)2
	
	26) 
	mercury (I) nitrate

	12) 
	calcium sulfate
	27) 
	oxygen molecule

	13) N2O4
	
	28) 
	carbonic acid

	14) Rb3P
	
	29) H3PO4
	

	15) 
	cerium (IV) acetate
	30) 
	potassium dichromate


Significant digits information and practice (this may be review or new to you)
Significant digits (figures): in a measurement consists of all known digits and one final estimated digit
Examples: your final digit does not have to be the same as mine!	
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___47 ml_________  	     _____30.0 ml_____	__36.8 ml________
  Significant digit rules:
1. Zeroes between nonzero numbers are always significant:
40.7 L = _____3_______ sig digs	87 009 ft = ______5______ sig digs
2. Zeroes in front of nonzero digits are not significant.      0.095897 m = _____5______ sd
3. Zeroes at the end and to the right of the decimal are significant   85.00 g = __4_____ sds
4. Zeroes at the end but to the left of decimal may be significant; use a decimal to be sure
2000 m = _____1____ sig digs		2000. = _____4______ sig digs
Note: Exact numbers, such as the number of books in a room, have an infinite number of significant figures
Shortcut Rule (Practice by redoing the examples above)  Counting significant digits:
1.  If decimal is PRESENT (Pacific), start counting from LEFT at first NON-ZERO digit and keep counting.
2. If decimal is ABSENT (Atlantic), start counting from RIGHT at first NON-ZERO digit and keep counting.
practice:
2050 m = ___________		0.007201 L = __________		210.0 g = ________
0.072 km = _______			10.0700 L = ___________		324 0C = _______
1070. g = ______________		203.07020 = _______			20 teachers_________
Significant digits in math problems (when doing calculations your final answer cannot be more accurate than your starting data)
Multiplication and division: Answer has the same number of significant digits as the least number of significant digits in the problem .Example 
10 m x 22 m = 220 round off to 200 m2 because 10 has only 1 sd
Addition and subtraction: Answer has the same number of decimal places as the least number of decimal places Example:
1.1001 g + 0.12 g + 2.131 g = 3.3511 round to 2 decimal places  = 3.35 g
In a calculation, that has multiple operations, keep track of how many significant digits you should have after each step, but don’t round off your answer until the very end of the calculation. It may help to write out each step and underline the extra digits that you keep. Example:    [2.33 + 1.5]/123.1 
= 3.83/123.1 (first step gives an answer with 1 decimal place which would give 2 significant digits in the numerator, remember this but use all of the digits in the next step)
= 0.03111 (2 significant digits were divided by 4 significant digits, so round to 2 significant digits) = 0.031
Practice: 	Answer before rounding		Final Answer
Example 134.8 + 27.67 = 	162.47		162.5
1.	109.5 + 24.02 = 	______________		_______________
2.	66.341 + 902.10 = 	______________		_______________	
3.	32.1 + 354.98 – 224.775 =	______________		_______________	
Example 34.8 x 27.67 = 	962.916		963
4.	109.5 x 24.02 = 	______________		_______________
5.	1.68 x 2.45  5.912 =	______________		_______________
6.   432.721  13.2467  21.44 =		       ______________			_______________
		
Reaction Prediction Practice – Use your reference tables from Honors Chem (above)!
I. Predict the products, write the equation and then balance.
COMBUSTION
1.  C4H9OH  +  oxygen 
2.  C7H14 + oxygen 
SYNTHESIS
1. sodium + oxygen  
2. calcium + nitrogen 
3. potassium + bromine 
DECOMPOSITION
1. Strontium carbonate 
2. Mercury (II) oxide 
3. aluminum chlorate 

SINGLE REPLACEMENT
Chlorine gas + aluminum iodide (aqueous) 
Potassium metal + water 
Zinc metal + hydrochloric acid (aqueous) 

DOUBLE REPLACEMENT  
1. Iron (III) sulfate (aq) + calcium hydroxide (aq) 
2. Sodium hydroxide (aq) + sulfuric acid (aq)
3. chromium(III) bromide (aq) + sodium carbonate (aq) 

Reaction Prediction Practice – Net Ionic Equations Steps for writing a net ionic equation
1. Write a balanced equation.
2. Use your solubility rules to determine solubility and break soluble compounds into ions (with charges!).  Leave insoluble compounds together without any charges!
3. Cancel out spectator ions – if everything cancels write no net reaction.
4. Write the final equation – include state symbols!

Net ionic practice:  (all reactants are aqueous solutions) 
Iron (III) nitrate + sodium hydroxide 



Potassium hydroxide + perchloric acid 



Calcium nitrate + lithium phosphate 




Chemistry I review information:
Empirical Formulas
· Empirical Formula = Simplest Formula

To find the empirical formula from data:
1. Assume 100% sample; change % to grams for each element (% to mass)
2. Find moles from the grams of each element (mass to mol)
3. Find the smallest whole # ratio by dividing by the smallest number of moles (divide by small)
If necessary, multiply to get rid of fractions. (multiply to whole!)

Molecular Formulas
· Molecular Formula = Actual Formula

Example:
C2H6			CH3
molecular		empirical

MF = (EF)x	where   X = 	Molecular mass
			 	Empirical mass
Gases:  Definitions:
P = pressure		n = # of moles
V = volume		R = gas constant (0.0821 L•atm/mol•K); this is the most common one
T = temperature (in Kelvin always for gas laws!)	molar volume:	1 mol/22.4 L   or   22.4L/1 mol of any gas at STP

STP: 	standard temperature = 00C or 273 K					K = 0C + 273
	standard pressure = 1 atm = 760 mm Hg = 760 torr = 101.3 kPa	M = Molar Mass

Gas Laws: combined gas law: P1V1/T1 = P2V2/T2		Ideal gas law: PV = nRT
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Guidelines for Predicting the Products of Selected Types of Chemical Reactions

Key: M = Metal
NM = Nonmetal

1. SYNTHESIS:

a.

b

Formation of binary compound: A + B - AB
. Metal oxide and water: MO + H20 — base

c. Nonmetal oxide and water: (NM)O + H,0 — acid

a
b
c.
d
e
f.

a
b
c.
d

a
b

DECOMPOSITION:

. Binary compounds: AB > A + B

. Metallic carbonates: MCO3; - MO + CO2

. Metallic hydrogen carbonates: MHCO; - MCO3 (s) + H,0 (/) + CO, (g)

. Metallic hydroxides: MOH — MO + H,O

. Metallic chlorates: MCIO; - MCI + O,

Oxyacids decompose to nonmetal oxides and water: acid - (NM)O + H,0

SINGLE REPLACEMENT:

. Metal-Metal replacement: A + BC > AC + B

. Active metal replaces H from water: M + H,O - MOH + H,
. Active metal replaces H from acid: M + HX - MX + H»

. Halide-Halide replacement: D + BC -» BD + C

DOUBLE REPLACEMENT: AB + CD —» AD + CB

. Formation of a precipitate from solution
. Acid-Base neutralization

COMBUSTION REACTION

Hydrocarbon + oxygen — carbon dioxide + water
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