AP Environmental Science is a lab based course that is designed to examine ecological, biological,
chemical, physical, and environmental concepts in action. The concept of sustainability involves our
living and non-living components of the environment interacting. Our human activities interfere and
depend on these interactions. A student in this course should be familiar with local, regional and
global concerns within their environment. This is the complex field of Environmental Science and it is
the objective this academic year to gather perspectives of the value and problems linked to our
environment.
The course is paced the same as a semester collegiate course, therefore, there is a lot of ground to
cover this academic year to prepare for the upcoming AP exam scheduled in May 2020. The
objective of the summer assignment is to get you thinking environmentally and to refresh some math
skills. The expectations for an AP course are significantly higher than those for a regular course.
Please note that all of the summer assignments will be due on the first day of school - no
excuses, no exceptions, whether you are on campus that day or not.
1. Purchase a Lab Notebook from the bookstore BEFORE YOU LEAVE FOR THE SUMMER!
Data Tables and Graphs
- Identify two environmental factors that you can quantitatively measure daily over the
course of two weeks.
- By hand, create a data table in the lab notebook
- By hand, graph the data in the lab notebook
2. Create a Google doc titled “(last name) Summer Work” on your APES Google classroom.
Electronic Scrapbook
- Over the course of the summer find 6 articles that relate to environmental policy and/or
events. No two articles may be from within the same week. Articles must be 6 full
paragraphs or longer.
- In chronological order, add a link to the article and include a two paragraph summary
and reference of the article using APA formatting. (See #5 below)
Read
Braiding Sweetgrass. Author: Robin Wall Kimmerer
As you read, and/or after you finish, please complete the following:
- What were your thoughts on the book content (positive/negative/neutral)? Reference
items in the book to support your thoughts. (Minimum 3 paragraphs)
- What emotions were evoked during or after the reading? (Minimum 1 paragraph)
- How does it affect/impact you? (Minimum 1 paragraph)
- How does it fit into an APES course? (Minimum 1 paragraph)
- 1 summative concluding paragraph
- Record any new vocabulary (with their definitions) you encounter while reading.
Highlight these terms on the document.
Watch

Erin Brockovich (Julia Roberts)
Add to the Google doc your movie review with answers to the following:
- What were your thoughts on the movie (positive/negative/neutral)? Reference items in
the movie to support your thoughts. (Minimum 3 paragraphs)
- What emotions were evoked during or after watching? (Minimum 1 paragraph)
- How does it affect/impact you? (Minimum 1 paragraph)
- How does it fit into an APES course? (Minimum 1 paragraph)
- How does Julia Roberts demonstrate 3 of Magnificat’s core values
Food Inc https://www.youtube.com/watch?v=YXIkrYbqRO0
Add to the Google doc your movie review with answers to the following:
- What were your thoughts on the movie (positive/negative/neutral)? Reference items in
the movie to support your thoughts. (Minimum 3 paragraphs)
- What emotions were evoked during or after watching? (Minimum 1 paragraph)
- How does it affect/impact you? (Minimum 1 paragraph)
- How does it fit into an APES course? (Minimum 1 paragraph)
- Explain three Catholic Social Justice Issues observed in the movie

Environmental Surveys/Ecological Awareness
Complete the three footprint calculators below. For each footprint create a short summary paragraph
describing what you have learned about yourself.
a. Go to: Water Footprint Calculator and complete the water footprint calculator. Take a screenshot
of your footprint results and add it to your Google doc.
i.
Explain what you can do to decrease your largest category.
b. Go to: What is a carbon footprint? | Carbon Footprint Calculator and find your individual carbon footprin
Take a screenshot of your footprint results and add it to your Google doc.
i.
Explain what you can do to decrease your largest category.
c. Go to: Ecological Footprint Calculator and find your ecological footprint. Take a screenshot of your
footprint results and add it to your Google doc.
i.
Explain what you can do to decrease your largest category.
3. Log into McGraw Hill https://my.mheducation.com/simplified/school/C6W7 and create an account
to the APES textbook. APES class dkT4ekgd.
4. Log into Google classroom. The link will be shared with you.
5. Re-familiarize yourself with the Purdue Owl Website and be able to write a
scientific paper using APA format.
6. Self assessment
Believe it or not science involves Math! Basic math is essential to this course. We will have to do math
calculations in several assignments throughout the year, and we will not have time to review the basics.There
is no way to avoid math in science, so continue to practice your math skills.
Scientific Notation If you are used to having your calculator figure this out for you, you’ll need to practice
scientific notation.
• When using very large numbers, the scientific method makes numbers easier to manipulate.

• When adding or subtracting, exponents must be the same. Add the numbers in front of the ten and keep
the exponent the same.
• When multiplying or dividing, multiply or divide the number in front of the ten and add the exponents if
multiplying or subtract the exponents if dividing
Dimensional Analysis You should be able to convert any unit into any other unit accurately if given the
conversion factor.
‐ 3

6

‐ 2

Metric Prefixes m (milli) =1/1000 =10 M (mega) =1,000,000 =10 c (centi) =1/100 =10
9
3
12
=1,000,000,000 =10 k (kilo) =1000 =10 T (tera) =1,000,000,000,000 =10

G (giga)

Percentages: Be able to solve problems using fractions, percentages and percent change.
Data Tables:
1. Identify the variables. The independent variable is changed by the experimenter and is recorded in the
left most column
2. The dependent variable changes as the independent variable changes and is measured and recorded
in columns 2 or more. Units are only written in the column headings.
Graphing:
Be able to create graphs from gathered information taken from laboratory experiments, field experiences, and
research-based activities. The information represented on the graph should be well organized and allow
understanding or interpretation of condensed data.
1. Identify the variables. The independent variable is changed by the experimenter. The dependent
variable changes as the independent variable changes and is measured. The independent variable will
be on the X-axis and the dependent on the Y-axis.
2. Determine the variable range. Subtract the lowest data value from the highest data value.
3. Determine the scale of the graph. The graph should use as much of the available space as possible.
Each line of the scale must go up in equal increments. For example, you can go 0, 5, 10, 15, 20 etc.,
but you cannot go 0, 3, 9, 34, 50, etc. Increments of 1, 2, 5, 10, or 100 are commonly used, but you
should use what works best for the given data.
4. Number and label each axis with a label and units.
5. Plot the data. If there are multiple sets of data for each graph, use a different color for each. Include a key.
6. Draw a smooth line of best fit for each data set.
7. Titles should explain exactly what the graph is showing. Don’t be afraid of a long title.

Be prepared to discuss your experiences from these assignments in class.
*CAUTION: The submitted written assignments should reflect YOUR thoughts and understanding of the
completed assignment. So, avoid plagiarism and collaborating with other students enrolled in the APES
course for the upcoming academic year. For teachers, student writing samples provide insight into the level of
critical thinking and problem-solving skills of students. This will help me to teach to your level of understanding
while also challenging you throughout the course.

Welcome to AP Physics C! It is a college level physics course that is fun, interesting and challenging on a level you’ve
not yet experienced. This summer assignment will review prerequisite knowledge expected of you. There are 5 parts to
this assignment. It is quantity not the difficulty of the problems that has the potential to overwhelm, so do it over an
extended period of time. By taking the time to review and understand all parts of this assignment, you will help yourself
acclimate to the rigor and pacing of AP Physics C. Use a book or internet if you need to, but really this is all stuff you
should already know how to do (basic math skills).
In addition to the worksheets - you should memorize several metric quantities - this is essential for doing metric
conversions. You should know the prefix, symbol, and quantity of each of the following : Giga, Mega, kilo, centi,
milli, micro, nano, and pico
Please join the our Google Classroom - the join code is 65mzfnw
It is VERY important that this assignment be completed individually. It is fine to talk to others to determine a strategy but
you need to do the work yourself. It will be a total waste of your time to copy the assignment from a friend! The summer
assignment will be due the first day of class. You should expect a test covering this material during the first full week of
school. Good luck! I look forward to this AP Physics adventure with you this year!! If you have questions feel free to
email me at smccale@maghs.org

See you soon!!
Ms. McCale

AP Physics C: Mechanics – Math Review

PART I. SOLVING EQUATIONS
Solve the following equations for the quantity indicated.
1. y = 1/2 at2

Solve for t

2. x = vit +1/2 at2

Solve for vi

3. v = √(2ax)

Solve for x

4. a = (vf - vi) /t

Solve for t

5. a = (vf - vi) /t

Solve for vf

6. F = G (m1m2/r2)

Solve for r

7. F = G (m1m2/r2)

Solve for m2

8. T = 2� √ (L/g)

Solve for L

9. T = 2� √ (L/g)

Solve for g

10. (1/f) = (1/do) + (1/di)

Solve for di

11. qV = ½ mv2

Solve for v (note V and v are not the same quantity)

12.

PART II. SCIENTIFIC NOTATION
The following are ordinary physics problems. Write the answer in scientific notation and
simplify the units.

PART III. FACTOR-LABEL METHOD FOR CONVERTING UNITS
A very useful method of converting one unit to an equivalent unit is called the factor-label
method of unit conversion. You may be given the speed of an object as 25 km/h and wish to
express it in m/s. To make this conversion, you must change km to m and h to s by multiplying
by a series of factors so that the units you do not want will cancel out and the units you want will
remain. Conversion: 1000 m = 1 km and 3600 s = 1 h,

What is the conversion factor to convert km/h to m/s?
What is the conversion factor to convert m/s to km/h?
Carry out the following conversions using the factor-label method. Show all your work!
1. How many seconds are in a year?

2. Convert 28 km to cm.

3. Convert 45 kg to mg.

4. Convert 85 cm/min to m/s.

5. Convert the speed of light, 3x108 m/s, to km/day.

6. Convert 823 nm to m

7. 8.8x10-8 m to mm

8. 1.5x1011 m to μm

9. 7.6 m2 to cm2

10. 8.5 cm3 to m3

PART IV. TRIGONOMETRY AND BASIC GEOMETRY
Solve for all sides and all angles for the following triangles. Show all your work.

5. Write down the magnitude of � for the angle made with the incline.

6. The radius of a circle is 5.5 cm,
a. What is the circumference in meters?
b. What is its area in square meters?

7. What is the area under the curve below? Show your work and include the appropriate units.

PART V. GRAPHING TECHNIQUES
Graph the following sets of data using proper graphing techniques.
The first column refers to the y-axis and the second column to the x-axis
1. Plot a graph for the following data recorded for an object falling from rest:

a. What kind of curve did you obtain?
b. What is the relationship between the variables?
c. What do you expect the velocity to be after 4.5 s?
d. How much time is required for the object to attain a speed of 100 ft/s?

2. Plot a graph showing the relationship between frequency and wavelength of electromagnetic
waves:

a. What kind of curve did you obtain?
b. What is the relationship between the variables?
c. What is the wavelength of an electromagnetic wave of frequency 350 Hz?
d. What is the frequency of an electromagnetic wave of wavelength 375 m?

Course Description
The purpose of AP Chemistry is to provide a college-level course in chemistry and to prepare the
student to seek credit and/or appropriate placement in college chemistry courses. This course is
structured around the four big ideas articulated in the AP Chemistry curriculum framework
provided by the College Board. Emphasis is placed on depth of understanding of a topic, rather
than breadth of topics. The four big ideas are:
BIG IDEA 1: SCALE, PROPORTION, AND QUANTITY (SPQ)
Quantities in chemistry are expressed at both the macroscopic and atomic scale. Explanations,
predictions, and other forms of argumentation in chemistry require understanding the meaning
of these quantities, and the relationship between quantities at the same scale and across scales.
BIG IDEA 2: STRUCTURE AND PROPERTIES (SAP)
Properties of substances observable at the macroscopic scale emerge from the structures of
atoms and molecules and the interactions between them. Chemical reasoning moves in both
directions across these scales. Properties are predicted from known aspects of the structures and
interactions at the atomic scale. Observed properties are used to infer aspects of the structures
and interactions.
BIG IDEA 3: TRANSFORMATIONS (TRA)
At its heart, chemistry is about the rearrangement of matter. Understanding the details of these
transformations requires reasoning at many levels as one must quantify what is occurring both
macroscopically and at the atomic level during the process. This reasoning can be as simple as
monitoring amounts of products made or as complex as visualizing the intermolecular forces
among the species in a mixture. The rate of a transformation is also of interest, as particles
must move and collide to initiate reaction events.
BIG IDEA 4: ENERGY (ENE)
Energy has two important roles in characterizing and controlling chemical systems. The first is
accounting for the distribution of energy among the components of a system and the ways that
heat exchanges, chemical reactions, and phase transitions redistribute this energy. The second
is in considering the enthalpic and entropic driving forces for a chemical process. These are
closely related to the dynamic equilibrium present in many chemical systems and the ways in
which changes in experimental conditions alter the positions of these equilibria.

Summer Work
Over the summer, you are expected to do the attached review packet. Some of the content you
will know very well and some of it you may not. The objective of the packet is to show me what
you know. In addition to the packet, please review the following topics listed below. You must
define each topic and sort them by the big idea they correspond to. For example, the
classification of matter would fall under Big Idea 2: Structure and Properties. General topics like
the scientific method may not fall under one of the big ideas. This is a challenging task, it does
not have to be perfect. We will discuss it more as we start off the year. This assignment will
be collected on the first day of class in addition to going over the course expectations.
The second day of class, we will go over any questions from the review packet. On the
third day of class, we will take an exam on the summer work. These plans are tentative
and are subject to change based on the length of classes to start out the year.
Honors Chem/Honors Advanced Chem Topics
●
●
●
●
●
●
●
●
●
●

Scientific Method
Classification of
matter
Physical and
chemical
changes
Measurement
Significant figures
Dimensional analysis
Atomic theory
Atomic structure
Isotopes

●
●
●

●
●
●
●

Average atomic mass
Nomenclature and
Formulas
Chemical Equations:
synthesis, decomposition,
single and double
replacement, and combustion
reactions
Molar mass
Stoichiometry
Percent composition
Empirical formula

●
●
●
●
●
●
●
●
●
●

Molecular formula
Limiting reactants
Percent yield
Precipitation Reaction
Basics
Redox Reaction Basics
Acid-Base Reaction
Basics
Molarity
Lewis Structures
VSEPR Theory
Gas Law Basics

AP Chemistry - Summer Review Packet
Scientific Measurement
1) Write an equality between the following units.
A) L and mL ____________________
B) g and g ____________________
C) m and km ____________________
D) mmol and mol _________________
2) Convert 4.0 cm to mm.

3) In the lab, you determined the density of a piece of gold to be 18.3 g/cm 3. The accepted
value is 19.32 g/cm3. Calculate the percent error.

Scientific Notation & Significant Figures
4) Write each value in scientific notation.
a. 0.000033
= _____________________
b. 50,000.
= _____________________
c. 0.000002
= _____________________
d. 230,000
= _____________________
e. 236,000,000,000
= _____________________
5) Identify the number of significant figures in each of the following:
a. 0.2100
= _____________________
b. 500.
= _____________________
c. 0.003
= _____________________
d. 120,400
= _____________________
e. 10.0
= _____________________
Atomic Structure and the Periodic Table
6) An element consists of three isotopes with masses 19.99, 20.99, and 21.99 amu. The relative
abundances of these three isotopes are 90.92%, 0.25%, and 8.83%, respectively. Calculate
the atomic mass and determine the identity of the element.

7) Complete the following table.
Atomic
Mass
Number
Number
Number
of p+

Number
of n0

Number
of e-

Net
charge*

Nuclear
symbol
35
Cl
55
Mn2+

16

17
0
43
36
338
49
36
**The net charge equals the number of protons (which are +) plus the number of electrons
(which are -). Examples: Hydrogen (H) has 1 p+ and 1 e- and a net charge of zero. Hydrogen
cation (H+) has 1 p+ and 0 e- and a net charge of 1+ (the charge on the ion). Hydride anion (H -)
has 1 p+ and 2 e- and a net charge of -1 (again, the charge of the ion).
8) Which group(s) listed below does each of the following elements belong (list ALL that apply):
alkali metal, alkaline earth metal, transition metal, halogen, noble gas, inner transition metal,
nonmetal, metalloid. Also list the state of the element at room temperature and pressure
(solid, liquid, or gas).
A) Br ______________________________________________________
B) Ag ______________________________________________________
C) K ______________________________________________________
D) Al ______________________________________________________
E) Si ______________________________________________________
F) Ba ______________________________________________________
G) H ______________________________________________________
H) Ne ______________________________________________________
9) What was the following scientist’s contribution to atomic structure?
A) J.J. Thomson _______________________________________________
B) E. Rutherford _______________________________________________
C) N. Bohr _______________________________________________
D) E. Schrodinger _______________________________________________
Chemical Names and Formulas
10) List the types of elements that make up the following. Describe their properties.
A) Molecular compounds -

B) Ionic compounds -

11) Label each of the following to the left of the number with an A, M, I, or F to indicate whether
it is an atom, molecule, ion, or formula unit, respectively. Then write the formula or name
the substance.
Formula Writing
_____A) calcium chloride _______________
_____B) diphosphorus trisulfide _______________
_____C) potassium _______________
_____D) ammonium cation _______________
_____E) nitrous acid _______________
_____F) copper (II) sulfate pentahydrate _______________
_____G) lithium carbonate _______________
_____H) dinitrogen monoxide _______________
_____I) acetic acid _______________
_____J) stannic oxide _______________
_____K) aluminum cation _______________
_____L) xenon hexafluoride _______________
_____M) hydrobromic acid _______________
_____N) sodium bromate _______________
_____O) lead (II) hydroxide _______________
_____P) hydrogen ___________
Naming
_____Q) AgBr _____________________________
_____R) HCl (aq) _____________________________
_____S) HCl (g) _____________________________
_____T) N2O4 _____________________________
_____U) KMnO4 _____________________________
_____V) Sr2+ _____________________________
_____W) Cu(NO3)2 _____________________________
_____X) Hg2Br2 _____________________________
_____Y) Mg3P2 _____________________________
_____Z) HClO4 _____________________________
_____AA) F2 _____________________________
_____AB) ZnBr2 _____________________________
_____AC) Fe _____________________________
_____AD) Cu3(PO4)2  3 H2O _____________________________
_____AE) CCl4 _____________________________
_____AF) BaI2 _____________________________
_____AG) H2SO4 _____________________________
_____AH) H2SO3 _____________________________
_____AI) H2S (aq) _____________________________
_____AJ) H2S (g) _____________________________

Chemical Quantities
Solve each of the following using dimensional analysis. Don’t forget sig figs!
12) What is the mass of 36.7 mL of CH4 at STP?

13) How many molecules are in 8.3 g of HC2H3O2?

14) What is the mass of Ba in 9.37 g of BaI2?

15) How many atoms are in 50. g of krypton.?

16) What is the percent composition of Na2CO3?

17) A compound consists of 48.6% carbon, 8.18% hydrogen, and 43.2% oxygen. What is the
empirical formula of this compound?

18) A compound consisting of 9.48 g carbon, 1.60 g hydrogen, and 12.6 g oxygen, has a molar
mass of 180.1 g/mol. Determine its molecular formula.

Chemical Reactions
Classify each of the reactions below as synthesis (combination), decomposition, single
replacement, double replacement, or combustion in the blank space in front of each reaction.
Balance each of the reactions after classifying them.
19) ______________

___ NaOH → ___ Na2O + ___ H2O

20) ______________

___ Al + ___ H2O → ___ Al(OH)3 + ___ H2

21) ______________

___ C3H8 + ___ O2 → ___ CO2 + ___ H2O

22) ______________

___ Fe + ___ O2 → ___ Fe2O3

23) ______________

___ AlF3 + ___ Na2SO3 → ___ Al2(SO3)3 + ___ NaF

To the left of the number, label each reaction with a S, D, SR, DR, or C to indicate if the reaction
is a synthesis (combination), decomposition, single replacement, double replacement, or
combustion, respectively. Then write the net ionic equation for each of the following. You do
not have to write the complete ionic equation first. Be sure to include states and balance.
_____24) A piece of zinc metal is immersed in a solution of copper (II) sulfate.

_____25) Solid calcium carbonate is strongly heated.

_____26) Solutions of sodium iodide and lead (II) nitrate are mixed.

_____27) Dilute hydrochloric acid is added to a solution of potassium carbonate

_____28) Solid barium oxide is added to distilled water.

_____29) Propanol gas (C3H7OH) is burned completely in air.

_____30) A small piece of potassium metal is added to distilled water.

_____31) A piece of lithium metal is dropped into a container of nitrogen gas.

Stoichiometry
32) Given the following reaction:

(Balance the equation first!)

C3H8

+

O2

→ CO2

+

H2O

A) If you start with 1.68 g of C3H8 and 0.424 g of O2, determine the limiting reactant

B) Determine the number of moles of carbon dioxide produced

C) Determine the number of grams of H2O produced

D) Determine the number of grams of excess reagent left

33) Hydrogen gas is produced when zinc reacts with hydrochloric acid:
Zn (s) + 2 HCl (aq)  ZnCl2 (aq) + H2 (g)
A) How many grams of Zn are needed for the complete reaction of 93.7 mL of 3.00 M HCl?

B) How many mL of 2.50 M HCl are needed to react with 15.8 g of Zn?

C) If the actual yield of hydrogen is 3.37 L and the theoretical yield is 3.44 L, what is the
percent yield?

D) How many grams of ZnCl2 can form when 2.50 g of Zn and 22.5 mL of 3.00 M HCl are
allowed to react?

E) In part D, which reactant is the limiting reagent and which is the excess reagent?

F) In part D, how much of the excess reactant remains after the limiting reagent is
completely consumed?

Gases
34) A certain gas has a density of 1.378 g/L at 25° C and 0.989 atm. Is the gas CH4, N2, O2,
CO2, or H2S? Solve using only one calculation.

35) A sample of gas initially at 25° C and 1 atm is compressed to a smaller volume at constant
temperature. What effect does this change have on
A) the average kinetic energy of the molecules ______________
B) the velocity of the molecules ______________
C) the number of collisions they make with the container walls ______________
D) the pressure ______________
36) Hydrogen gas is prepared by reacting potassium with hydrochloric acid. How many grams of
potassium are required to prepare 1.25 L of H2 gas at 755 mm Hg and 24 C?

37) A 15.9 L volume of methane gas, CH4, is heated from 22 °C to 47 °C at constant pressure.
What is the final volume of the gas?

38) A mixture of gases contains 8.64 mol CH4, 4.52 mol of O2, and 3.79 mol of He. Calculate the
mole fraction of each component?

39) You have a gas confined to a cylinder with a movable piston. What would happen to the gas
pressure inside the cylinder if you do the following?
A) Increase the volume to twice the original volume while holding the temperature constant.

B) Double the temperature (in kelvins) while holding the volume constant.

C) Increase the amount of gas by a factor of 3 while keeping the volume and temperature
constant.

Electrons in Atoms
40) Write the electron configuration for the following.
A) Al3+
B) Ag
C) Ra
41) Draw the orbital (Aufbau) diagram for the following.
A) P
B) Cr
C) S2-

Periodicity
42) Define and state the trend for the following properties: atomic radius, ionization energy,
electron affinity, and electronegativity.

43) For the following sets of atoms and ions, arrange the members in order of increasing size.
A) Se2-, Te2-, Se _________________________
B) Co3+, Fe2+, Fe3+ ____________________________
C) Ca, Ti4+, Sc3+ ___________________________

D) Be2+, Na+, Ne _____________________________
44) Arrange the following in order of increasing size: Ca 2+, Ar, S2-, Cl-, and K+.

45) Arrange the following in order of increasing ionization energy: He, Mg, F, and N.

46) Arrange the following elements in order of increasing electronegativity?
A) Cl, F, Ne _____________
C) Mg, B, O ______________
B) C, N, Si ______________

D) Ar, Ca, Al ______________

Molarity, Acids and Bases
47) Calculate the molarity of 25.00 g of HCl in 2.50 L of a HCl solution.

48) Calculate the grams of solute needed to prepare 1.20 L of a 0.50 M NaOH solution.

49) Calculate the volume, in milliliters, given the following amount of solute and concentration:
2.00 g of NaCl from a 0.100 M NaCl solution.

50) Calculate the final concentration of 120. mL of a 2.00 M HCl solution is added to water so
that the final volume is 0.500 L.

51) Determine the final volume, in liters, for the following: 3.00 M H2SO4 solution prepared from
5.0 mL of a 10.0 M H2SO4 solution.

52) Answer the following for the reaction:
Fe (s) + 2 HCl (aq) → H2 (g) + FeCl2 (aq)
A) How many milliliters of a 1.50 M HCl solution are required to react with 1.36 g of iron?

B) How many liters of hydrogen gas can form at STP when 0.200 L of a 16.0 M HCl solution
reacts with excess iron?

C) What is the molarity of 10.0 mL of a FeCl2 solution that is produced with 12.5 mL of a
1.30 M HCl solution?

53) Define an acid - the Arrhenius and Bronsted-Lowry definitions. Include an example of a
strong and weak acid.

54) Define a base - the Arrhenius and Bronsted-Lowry definitions. Include an example of a
strong and weak base.

Atomic Structure of Covalent Compounds - Lewis Structures
55) Complete the following table concerning Lewis Structures:
Electron Domain Geometry, Molecular Geometry,
Chemical
Lewis Structure
Bond Angles, Polarity, Hybridization, and Number of
Formula
Sigma and Pi Bonds
electron domain geometry:
molecular geometry:
bond angles:
H2O

polar or nonpolar?:
hybrid orbitals:
number of sigma and pi bonds:
electron domain geometry:
molecular geometry:
bond angles:

CO2

polar or nonpolar?:
hybrid orbitals:
number of sigma and pi bonds:
electron domain geometry:
molecular geometry:
bond angles:

HCN

polar or nonpolar?:
hybrid orbitals:
number of sigma and pi bonds:

electron domain geometry:
molecular geometry:
bond angle:
CF2Cl2

polar or nonpolar?:
hybrid orbitals:
number of sigma and pi bonds:
electron domain geometry:
molecular geometry:
bond angles:

O3

polar or nonpolar?:
hybrid orbitals:
number of sigma and pi bonds:

56) What is a resonance structure? Draw the resonance structures of the nitrate ion as part of
your answer.

AP Biology is a lab based course that is designed to be the equivalent of an introductory college level biology
course. Student centered laboratory investigations make up over 25% of the course. The following is a list of
specific topics and concepts covered in Honors Biology and Honors Chemistry which will be crucial to your
success in AP Biology and on the AP Biology exam in May. It is important that you take time over the summer
to review/learn these topics to ensure your mastery of them prior to starting the class, as they will be explored
in greater detail and application in AP Biology. In addition, your ability to think critically, problem solve, infer
and study independently will greatly increase your ability to do well next year. The expectations for an AP
course are significantly higher than those for a regular course.
Please note that the summer work assessment will be on the first day of school - no excuses, no
exceptions whether you are on campus that day or not.
Honors Biology topics
Ethical Experimentation
Scientific Notation
Unit Conversions
Significant Figures (Definitions and rules for adding, subtracting, multiplication, division)
Data Tables & Graphs (Creating from data collected in lab & including all proper characteristics*)
7 Characteristics of Life
Phylogenetic Tree and Making Tree from +/- table
Forces holding bonds together (hydrogen bonds, ionic bonds, van der Waals forces)
Organic Molecules
Know carbon skeleton structure / functional groups / protein folding
Hydrolysis and Dehydration Synthesis
Enzymes / Digestive System - what enzymes are, how they work
Endothermic and Exothermic reactions
Activation Energy
Induced fit model
Competitive Inhibition, Noncompetitive Inhibition, Cooperativity
Cell Structure - all and includes
Gap junctions, plasmodesmata, contractile vacuole
3 stages of long distance signaling-reception, transduction and response.
Cell to cell communication and cell adhesion
Cellular Respiration - Know ALL MAJOR REACTION STEPS of the cell cycle starting with glycolysis to Krebs
cycle and ETC.
Photosynthesis - Know ALL MAJOR REACTION STEPS of light/dark reactions
Pigments of plants
Chromatography
DNA/RNA
History of all scientists and experiments (Hershey Chase, Watson Crick etc.)
Gel Electrophoresis
Know how DNA replicates including the leading and lagging strands and Okazaki fragments, promoters
etc.
RNA / Protein synthesis
Heredity - patterns of inheritance both Mendelian and non-Mendelian, meiosis

Ecology - population dynamics, ecosystems, evolution of populations
Evolution - classification, taxonomy, Darwin, natural selection, evidences of evolution

* Proper characteristics of Data Tables and Graphs include, but are not limited, to the following:
Data Tables:
Identify the variables. The independent variable is changed by the experimenter and is recorded in column
1. The dependent variable changes as the independent variable changes and is measured and recorded in
columns 2 or more. Units are only written in the column headings. Titles go above the table.
Graphing:
Be able to create graphs from gathered information taken from laboratory experiments, field experiences,
and research-based activities. The information represented on the graph should be well organized and allow
understanding or interpretation of condensed data.

1. Identify the variables. The independent variable is changed by the experimenter. The dependent variable
changes as the independent variable changes and is measured. The independent variable will be on the Xaxis and the dependent on the Y-axis.
2. Determine the variable range. Subtract the lowest data value from the highest data value.
3. Determine the scale of the graph. The graph should use as much of the available space as possible.
Each line of the scale must go up in equal increments. For example, you can go 0, 5, 10, 15, 20 etc., but
you cannot go 0, 3, 9, 34, 50, etc. Increments of 1, 2, 5, 10, or 100 are commonly used, but you should use
what works best for the given data.
4. Number and label each axis with a label and units.
5. Plot the data. If there are multiple sets of data for each graph, use a different color for each. Include a
key.
6. Draw a smooth line of best fit for each data set.
7. Title the graph above. Titles should explain exactly what the graph is showing and are sometimes
long. Don’t be afraid of a long title. Remember, graphs are labeled as Figures.
Honors Chemistry topics
Calculations
Scientific notation and significant figures in calculations
Measurement using laboratory equipment
Dimensional analysis
States of matter
Chemical and physical changes
Inter vs. Intramolecular bonding
Calorimetry and specific heat applications
Properties of the Atom
Electrons and atom gain/loss of energy
Electromagnetic spectrum/radiation

Periodicity
Electron configurations
Isotopes / Average atomic mass
Bonds
Bond types
Lewis structures
VSEPR
Naming: naming/writing formula hydrates and acids
Empirical and molecular formulas
Percent composition
Chemical reactions
Predict products based on reactivity series and solubility
Redox
Net ionic equations
Stoichiometry
Mass/volume calculations
limiting reagent / remaining excess reagent
% yield / Molarity
Enthalpy
Gas Laws - Simple, Combined, Ideal and Dalton’s partial pressure

Summer Work
Please purchase a Lab Notebook from the bookstore BEFORE YOU LEAVE FOR THE SUMMER!
Reading
Take notes either in your lab notebook as you read the following books. Record any new vocabulary (with their
definitions) you encounter while reading. Highlight these terms within your notes. Your notes will be due the
first day of school and needed for the summer work assessment that day.
● A Crack in Creation by Jennifer Doudna and Samuel Sternberg
● The Code Breaker by Walter Isaacson
Create a Google doc titled “(last name) Summer Work” on your AP Biology Google classroom. The code to join
will be shared with you.
Electronic Scrapbook
- Over the course of the summer find 5 articles that relate to biotechnology policy and/or events.
No two articles may be from within the same week. Articles must be 6 full paragraphs or longer.
- In chronological order, add a link to the article and include a two paragraph summary and
reference of the article using APA formatting. (See below)
Movie Review
- Watch the movie GATTACA (1997, Ethan Hawke and Uma Thurman)
- Add to the Google doc your movie review with answers to the following:
- What were your thoughts on the movie (positive/negative/neutral)? Reference items in
the movie to support your thoughts. (Minimum 3 paragraphs)

-

What emotions were evoked during or after watching? How did it affect/impact you?
(Minimum 1 paragraph)
How does it fit into an AP Biology course? (Minimum 1 paragraph)

Re-familiarize yourself with the Purdue Owl Website
Be able to write a scientific paper using APA format.
Self assessment
Believe it or not science involves Math! Basic math is essential to this course. We will have to do math
calculations in several assignments throughout the year, and we will not have time to review the basics.There
is no way to avoid math in science, so continue to practice your math skills over the summer.
➔ Scientific Notation If you are used to having your calculator figure this out for you, you’ll need to
practice scientific notation.
• When using very large numbers, the scientific method makes numbers easier to manipulate.
• When adding or subtracting, exponents must be the same. Add the numbers in front of the ten and
keep the exponent the same.
• When multiplying or dividing, multiply or divide the number in front of the ten and add the exponents if
multiplying or subtract the exponents if dividing
➔ Dimensional Analysis You should be able to convert any unit into any other unit accurately if given the
conversion factor.
‐ 3
6
‐ 2
➔ Metric Prefixes m (milli) =1/1000 =10 M (mega) =1,000,000 =10 c (centi) =1/100 =10 G (giga)
9
3
12
=1,000,000,000 =10 k (kilo) =1000 =10 T (tera) =1,000,000,000,000 =10
➔ Percentages: Be able to solve problems using fractions, percentages and percent change.

*CAUTION: The submitted written assignments should reflect YOUR thoughts and understanding of the
completed assignment. Avoid plagiarism and collaborating with other students enrolled in the AP Biology
course for the upcoming academic year. For teachers, student writing samples provide insight into the level of
critical thinking and problem-solving skills of students. This will help me to teach to your level of understanding
while also challenging you throughout the course.

Lastly, there are several AP Biology prep books available to help you review the material above and prepare
for the course and the AP exam next May. Pearsons Test Prep Series, Barrons, CliffsNotes, and Princeton
Review are just some of the ones available at your local bookstore and online.
Another alternative is the FlinnPREP Student Prep Course for AP* Biology. This course covers key biology
topics using animations, videos and quick quizzes to engage and personalize student learning. Each unit
includes an assessment that enables you to monitor your progress and identify readiness An individual student
license is available. For more information visit www.flinnprep.com.
Additionally, the Honors Biology and Honors Chemistry books are available for you to check out over the
summer. Contact me if you would like to borrow one.
Have a great summer and get excited for AP Bio!!
~ Mrs. McBride

