
AP Biology Summer Assignment 2023 

 

Hello! Welcome to AP Biology! I’m so excited to be your teacher next year and show you how amazing 
God is through the study of life in AP Biology! As some of you already know, I took AP Biology as a senior 
in high school and it forever changed the trajectory of my life…I hope to do that for you, too! After I took  
this class, I knew I would major in Biology in college and it would always be a part of my professional life. 

 

So we start off strong, there is a little work for you to do over the summer. I tried to keep it reasonable 
so you can still enjoy your summer but still come to class in August ready to go! This summer work will 
go over some of the scientific practices you will be expected to do in AP Biology as well as some basic 
Chemistry (most of you are already experts at this part!) and latin prefixes/suffixes. The websites will get 
you started, but don’t worry if you don’t understand it all right now. We will cover this in class as the first 
topic for the year. We are forced to go at an accelerated pace, so the more you know on the first day of 
school, the better off you will be! If you do not do the summer assignment, you will start behind in the 
course.  

 

The summer assignment is due the first day of class, on Wednesday, August 9, 2023. It is worth 50 
points. 

 

I can’t wait to share this amazing learning experience with you all! Have a great summer and feel free to 
email me know if you have any questions at wwilson@ccslancers.com. 

 

In Him, 

Mrs. Wilson 

 

p.s. If you want access to a free AP Biology textbook over the summer, you can use openstax until you 
get your textbook in August. Here is the link: https://openstax.org/details/books/biology-ap-courses 

 

 

 

 

 

 

 

mailto:wwilson@ccslancers.com
https://openstax.org/details/books/biology-ap-courses


Part I: Video learning Bozeman Science 

You will learn about 4 key practices to succeed in AP biology by watching a video and answering questions about 
each. We will be using a lot of videos for Bozeman science this year as homework so this will give you a good 
introduction to the host, Mr. Anderson. Each video is about 10 minutes but allow yourself 30 minutes each to 
pause video and answer questions 
 

Each video centers on the 4 Big Ideas of AP Biology: 

 

Big Idea 1: EVOLUTION 

The process of evolution drives the diversity and unity of life. 

 
Big Idea 2: Cellular Processes: ENERGY and Communication 

Biological systems utilize free energy and molecular building blocks to grow, to reproduce, and to maintain dynamic 
homeostasis. 
 
Big Idea 3: Genetics and INFORMATION Transfer 

Living systems store, retrieve, transmit, and respond to information essential to life processes. 

 
Big Idea 4: Interactions of SYSTEMS 

Biological systems interact, and these systems and their interactions possess complex properties. 

 
The 4 videos are as follows: Each work sheet has a specific link, but you can access them all if you google: < 
Bozeman AP biology> and choose the first link. They will all be listed 

 
1) Video 1 – Using Models – 5 pts 
2) Video 2 – Using Mathematics – 5 pts 

3) Video 3 – Scientific Questioning – 5 pts 

4) Video 4 – Beginner’s guide for Graphing Data – 5 pts 

 
Note. There are 7 Intro AP practice videos by Bozeman science, if you want to do more. 
. 

Evolution 
Free Energy 
and Cell 
Processes 

Information Systems and 
and Genetics   Interactions 



AP Biology Practice 1 – Models and Representations Video Review – 5 pts 

 
Video - www.bozemanscience.com/apb-practice-1-models-representations 

 

A) What is a model? ....... A visual representation of   

 

B) A of how it works is a “Conceptual Model”. 

 

C) What are the four Big Ideas we will be discussing in AP Biology? List below along with 
associated example: 

 
1) example shows natural 

 
2) example: 

 
3) genetics and cell 

 
4) pyramid of 

 

D) What are the 5 things you will need to be able to do using models and visual representations? List 
below and then answer [Please keep in mind, some of the examples that he uses may be unknown to 
you at this time, focus on the “practice” not the content.] 

 
1)     

i. Relating to beetles, draw/label the final graph he created below: 
 
 
 
 
 
 

ii. Why do you think there were fewer light colored beetles when the trees became 
darker? 

 

2)    What was is going to move in his example?   

 

3)    They will give you a model and then based 
on that. … 

 

4)    Means that you are your knowledge to a 
visual representation 

 
5)    Asking you to the knowledge that you have. 

 

E) Models allow us to make of a model. 

 

F) What is the most famous model of all? That was created by   

http://www.bozemanscience.com/apb-practice-1-models-representations


AP Biology Practice 2 – Using Mathematics Video Review Sheet – 5 pts 
 
www.bozemanscience.com/apb-practice-2-using-mathematics 
 

A) All sciences have what at their core?   

 

B) What is “Mathematical Biology” driven by: 
 

1)   : sequencing DNA – what is the trend?   
 

2)   Theory: being used to predict Rule of   

 
3) Computing : computers are getting 

 

4) Laboratory experiments in silico: 
 

a) In vitro:   
 

b) In vivo:   
 

c) In silico: simulating   
 

C) Four equations in the four big ideas: You want to be familiar with these 
1) Evolution: 3) Free energy: 

 
 
 
 

2) Information: 4) Systems: 

 
 

 
D) Understandings in Using Mathematics: 

 
1)    the of a Mathematical Routine: Pause video, try and do it 

and then check it. If you can no do, just take notes (CALCULATOR REQUIRED) 

 
 
 
 

2) Apply Routines: Again, try this problem. You can do this one 
based on common sense! (CALCULATOR REQUIRED) 

 
 

3)   quantities that natural phenomena. 
a) Estimate which way water will go in each. 

 
 

 
b) Potatoes: you can do this, just use graph. Potatoes have M Sucrose 

 

http://www.bozemanscience.com/apb-practice-2-using-mathematics


AP Biology Practice 3 – Scientific Questioning Video Review Sheet – 5 pts 
 

www.bozemanscience.com/apb-practice-3-scientific-questioning 
 

1. I should be able to ask you, “How do we…. 

 
2. Students should be able to answer, “This is how…. 

 
3. What is a good example of how you ask questions all the time? 

 
 

4. What is the problem with: 
a. Smallest bird question? 

 
 

b. Universe question? 

 
 

c. Genetically modified food question? 

 

 
5. Why is the plant growth question more scientific? ... but what is a problem with it too? 

 
 

6. Why is the CO2 question a good scientific question? 

 
 
 

7. A good question is going to lead to: (2x) 

 
 
 

8. What are the three things you have to be able to do during the practice of “Scientific Questioning”? 

 
 
 

9. Write out one of the three questions he “posed” concerning the phylogenetic tree. (You are just 
asking, not answering.) 

 
 

10. When you “refine” a question, you are taking it to another   
 

11. What is the third part of scientific questioning? 

 
 

12. What can you then do if you are good at scientific questioning? 

 

 

http://www.bozemanscience.com/apb-practice-3-scientific-questioning


AP Biology Practice 4 – Beginner’s guide to graphing data – 5 pts 

 

http://www.bozemanscience.com/beginners-guide-to-graphing-data 
 
 

1. What type of graph uses a best fit line? 

 
 

2. Explain the difference between a bar graph and a histogram. 

 
 

3. What type of graph shows change over time? 

 
 

4. Which type of graph displays a correlation of variables? 

 
 

5. Distinguish between the independent and dependent variables in an experiment, and 
where their axes are on a graph. 

 
 

6. Which type of graph is best for comparing 2 or more different groups? 
 
 

7. Which type of graph is better for showing distribution of data? 
 

 
8. Explain when a pie chart/graph should be used and give (draw, label) any example. 

 
 

9. State at least 5 elements that any graph should always display: 

http://www.bozemanscience.com/beginners-guide-to-graphing-data


 

Part II – Chemistry Review - 20 pts. 

OBJECTIVES 
 

I: Elements, Atoms, and Atomic Structure 
 

1. a. Understand that living things are composed of the same materials as the rest of the 
universe. There is no special living material. The main difference between living and 
nonliving is the relative degrees of complexity. 
b. Understand that life is consistent with all of the principles of chemistry and physics. 

2. a. Name the six most abundant elements found in the human body. 

b. Define trace element and briefly explain why they are important. (Also give a specific 
example of their importance.) 

3. Describe the modern model of atomic structure. 
4. Use the periodic table to determine the number of protons, neutrons and electrons in atoms 

of any given element. 
5. Distinguish between the isotopes of a given element. 

 

 
II: Bonding 

 
1. Name three factors that influence the interactions between atoms, resulting in compounds. 
2. Given a chart of electronegativities, determine whether two atoms will form a bond that is 

nonpolar covalent, polar covalent, or ionic. 
3. Describe the formation of ionic bonds. 

 

 
III: Symbols, Formulas, and Equations 

 
1. Recognize the symbols of the twenty-five elements commonly found in living organisms. 
2. Interpret the information provided in the chemical formula of important biological molecules. 
3. Interpret the information provided in a chemical equation. 

• Identify the reactants and products. 

• Interpret the meaning of the arrow(s) written between the reactants and products. 



 

INTRODUCTION 
 

The information and questions in this packet are designed to help you review the relevant concepts 
and skills from chemistry that you will need to be successful in AP Biology. Use the text contained in 
the packet, as well as any reputable resources available, to answer the question. Red font indicates 

important vocabulary terms that you should know and understand. BOLD PRINT indicates the 

questions that need to be answered. 
 

I. Elements, Atoms, and Atomic Structures 
 

Explain the following statement in your own words: “Living things are made of the same 
materials as the rest of the universe.” 

 

 

 
 

 
 

 

A. The universe is composed of about 92 naturally occurring elements. In nature, most of these 
elements are found in combination with one or more other elements. These combinations of 
elements are called compounds. Twenty-five of the known chemical elements are commonly 
found as part of compounds that make up living things. Eleven of these 25 elements are found in 
significant amounts, while the remaining 14 are found only in trace amounts. 

 

List the six elements found in greatest abundance in the human body in order from most to 
least abundant. 

 

 

 

 

 

Make up a mnemonic device to assist you in remembering these six elements in order from 
most to least abundant. Write your mnemonic on the lines below. 

 

 

 

 

Complete this statement: “According to modern atomic theory, the atom…" 
 

 
 
 
 



 

e- 

e- 

e- 

Atom6icp+ Model 
6 n 

B. The periodic table is used to organize a great deal of information about the elements. 
Among the information presented for each element is the atomic number and the atomic 
mass. The representation of the element carbon from the periodic table is shown below: 

 
 
 
 
 
 
 

Figure 1.1 

The nucleus of an atom is made up of a cluster of two kinds of particles called protons and 
neutrons. Protons have a positive charge and neutrons have no charge- they are neutral. A 
cloud of negatively charged electrons surrounds the nucleus. The atomic number and the 
atomic mass provide information about the number of protons and neutrons found in 
atoms of the element. In the case of carbon, the atomic number indicates that there are 6 
protons in the nucleus of carbon atoms. Typically, the mass number of an element is not 
provided on the periodic table. This number is usually provided within a problem and will be 
equal to the sum of protons and neutrons. 

 
In Figure 1.1, the mass number indicates that there are twelve particles in the nucleus of 
the carbon atom. If there are 12 particles in the nucleus, and 6 of the 12 particles are 
protons (equal to the atomic number), then the remaining 6 particles (12 - 6 = 6) are 
neutrons. The number of electrons in an atom is equal to the number of protons. The 
negative charge of the electrons balances the positive charge of the protons in the 
nucleus. Thus the atom, as a whole, is neutral. 

 
 
 
 

e- e- 

 

 

 

e- Figure 1.2 

 

 

 

Use the periodic table on the last page of this packet to determine the number of protons, 
neutrons, and electrons in atoms of any given element OR consult 
http://www.webelements.com/webelements/scholar/index.html 

C 
6 

Carbon 

12.0111 Atomic Mass 

Element Name 

Element Symbol 

Atomic number 

http://www.webelements.com/webelements/scholar/index.html


 

 

Find the number of protons, neutrons, and electrons in atoms of each of the following 
elements (Carbon is done for you). 

 

Element Protons Neutrons Electrons 

Oxygen    

Carbon 6 6 6 

Hydrogen    

Nitrogen    

Phosphorous    

Sulfur    

Calcium    

Potassium    

 
 

C. The number of protons in the nucleus of an atom determines its identity. For example, all carbon 
atoms have 6 protons (the atomic number, Z = 6). There are no exceptions. However, not all atoms 
of the same element contain the same number of neutrons. For example, most atoms of carbon 
contain 6 neutrons, but some contain seven neutrons and some contain 8 neutrons. These atoms, 
referred to respectively as carbon-12, carbon-13 and carbon-14, are said to be isotopes of carbon. 
Isotopes are atoms of the same element that contain different numbers of neutrons. The atomic 
number (Z) and the mass number (A) can be included in the symbol of an element to distinguish 
between the isotopes of an element. For example, the most common isotope of the element 
oxygen has Z = 8, and A = 16. The symbols for the different isotopes of oxygen can be written 

 

 

What would be the symbols for the three isotopes of carbon referred to above? 

C C C 



 

Complete the following table: 

 

Isotope 
Atomic 
Number 

Mass 
Number 

# of Protons # of Neutrons # of Electrons 

14N 7   7  

15N      

31P  31   15 

32P      

32S 16  16   

35S 
     

 
Optional- Practice some more online with the pHet simulation “Building an Atom” 

https://phet.colorado.edu/en/simulation/build-an-atom



 

II. Bonding 
D. There are three factors that influence whether atoms of an element will interact with 

other atoms to form a compound: 

o The tendency for electrons to occur in pairs. 
o The tendency of atoms to balance positive and negative charges. Atoms and 

molecules are neutral. 
o The tendency of the outer shell, or energy level, of electrons to be full. This is the 

octet rule. 
E. The attraction an atom has for the shared pair of electrons in a covalent bond is called the 

atom’s electronegativity. The difference between the electronegativities of two atoms in a 
bond can be used as a guide to determine the degree of electron sharing in the bond. As 
the difference increases, the degree of sharing decreases. If the difference in 
electronegativities between the two atoms is zero, then the pair of bonding electrons is 
shared equally. The bond formed between these atoms is called a nonpolar covalent bond. 
On the other hand, if the difference between electronegativities is 1.7 or greater, then 
electrons are transferred from one atom to the other. In such a case, the element of 
greater electronegativity is said to exist as a negative ion, while the element of lesser 
electronegativity exists as a positive ion. The electrostatic attraction between the two 
oppositely charged ions is called an ionic bond. 

 
Molecules that contain bonds with electronegativity differences between 0 and 1.7 are 
considered to be covalent but with unequal sharing of electrons. They are polar covalent 
bonds. In the HCl molecule, for example, chlorine has the greater electronegativity- 3.0 in 
comparison to 2.1 for hydrogen). The difference between the two electronegativities is 0.9. 
The electrons are shared unequally. In such a case, the atom with the greater 
electronegativity takes on a partial negative charge (between 0 and -1) as the shared pair of 
electrons spend more time nearby. The other atom takes on a partial positive charge (less 
than +1). The chart below will enable you to predict the character of bonds between any 
two atoms that we may need to deal with in biology. 

δ+ δ– 

H—Cl 



 

III. Symbols, Formulas, and Equations 
 

F. Chemists use chemical symbols, formulas, and equations when speaking and writing about 
matter and the changes it undergoes. When possible, the symbol consists of a single 
letter, usually the first letter of the name of the element. In cases where several elements 
have names that begin with the same letter, two letters are used. For example, calcium 
(Ca), cobalt (Co), chromium (Cr), and chlorine (Cl). No symbol contains more than two 
letters and the first letter is always capitalized. Some symbols are abbreviations of the 
Latin names of the elements. Among the twenty-five elements commonly found in the 
human body, only 5 of them have Latin names. These are: potassium (K), sodium (Na), 
copper (Cu), iron (Fe), and tin (Sn). 

 
A formula is a single symbol or a group of symbols which represents the composition of a 
substance. The symbols in the formula identify the elements present in the substance. 
Subscripts are used in the formulas to indicate the number of atoms in the compound, but 
only when more than one atom of a given element is present. For example, the formula 
for water, H2O indicates that each molecule contains two atoms of hydrogen and one 
atom of oxygen. Recall that the algebraic sum of the positive oxidation numbers and the 
negative oxidation numbers of the atoms and ions present in a compound must always be 
zero. Since the sum of the oxidation numbers is zero, a compound is neutral, that is it has 
no net charge. 

 
G. Atoms are the fundamental particles of the elements that enter into chemical changes. 

Substances that take part in chemical changes are made up of atoms in the form of 
molecules or ions (ions are atoms or groups of atoms that are electrically charged). 
Chemical changes involve the regrouping of atoms or ions to form other substances. The 
chemical equation is the chemist’s shorthand expression for describing a chemical 
change, and the symbols and formulas are used to indicate the composition of the 
substances involved in the change. Refer to the equation below. 

 
2H2(g)  +  O2(g) → 2 H2O(l) 

 
This formula states that 2 moles (or molecules) of hydrogen gas react with 1 mole (or 
molecule) of oxygen gas to yield 2 moles (or molecules) of water which condenses as 
liquid. The numbers written in front of the formulas are called coefficients, and they 
indicate the number of moles (or molecules) of the substance required as a reactant or 
formed as a product. The arrow indicates the direction of the reaction and can be read as 
“produces,” “yields,” or “forms.” The subscripted letters in parentheses indicate the state 
of matter. The following conventions are used: 

(s) – indicates a solid 
(l) – indicates a liquid 
(g) or ↑ – indicates a gas 
(aq) – indicates the substance is in aqueous solution 

↓ – indicates that a solid precipitate forms in an aqueous solution 



 

Use words to interpret the information in each of the following chemical equations: 

 
2Na(s)  +  2H2O(l)  → 2NaOH  + H2↑ 

 
 

 
 
 
 
 

 
 
 
 

 
 

 

C6H12O6(aq)  + 6O2 (aq)  → 6H2O(l)  + 6CO2 (aq) 

 

 
 
 
 
 

 
 
 
 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Word Meaning 

a- / an-  

meso-  

leuco-  

aero-  

anti-  

amphi-  

aqua- / hydro-  

arthro-  

auto-  

bi- / di-  

bio-  

cephal-  

chloro-  

chromo-  

-cide  

cyto-  

derm-  

haplo-  

ecto- / exo-  

endo-  

epi-  

gastro-  

-genesis  

herba-  

hetero-  

homo-  

ov-  

kary-  

neuro-  

soma-  

saccharo-  

primi-/ archea-  

-phyll  

 

Word Meaning 

hemo-  

hyper-  

hypo-  

intra-  

-itis  

lateral  

-logy  

-lysis  

-meter  

mono-  

morph-  

micro-  

macro-  

multi- / poly-  

-path / -pathy  

-ped /-pod  

phago-  

-phobia  

-philia  

proto-  

photo-  

pseudo-  

-stasis  

sub-  

sym- / -syn  

-synthesis  

-taxis  

-troph  

-tropism  

-therm  

tri-  

zoo-, -zoa  

zyg- / -zygous  

 

 

Part III– Root Word Investigation – Research each root word write definition - 10 pts 
The main reason students find it difficult to understand science is because of all the hard to write, spell and read words. Actually, scientific 
vocabulary is a mix of small words that are linked together to have different meanings. If you learn the meanings of the little words, you'll find 
scientific vocabulary much easier to understand. Find the meaning to the following Greek/Latin root words. 

 



 

Using Root words to define unknown words 
 

Once you have completed the above root word table, use it to develop a SIMPLE definition, in your own words, 
for each of the following terms: 

 

1. Hydrology 
Example: “the study of water mechanics”. 

 

2. Cytolysis   
 

3. Protozoa  
 

4. Epidermis   
 

5. Spermatogenesis   
 

6. exoskeleton  
 

7. Abiotic   
 

8. Pathogen   
 

9. pseudopod   
 

10. Hemophilia   
 

11. Endocytosis   
 

12. herbicide   
 

13. Anaerobic   
 

14. Bilateral   
 

15. autotroph   
 

16. Monosaccharide   
 

17. Arthropod   
 

18. Polymorphic   
 

19. Hypothermia   
 

20. Biogenesis 
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