
AP Biology Summer Assignment 2019/2020 
 

You MUST pick up your AP TEXTBOOK BEFORE the end of the school 
year in ROOM 90 or ROOM 92.  You will NEED the book to aid 

incompletion of these assignments. 
 
Join AP Biology 2019/2020 SA Google Classroom! 
 
class code: os68sgv 
 
It is important for you to sign up for the AP Biology 2019/2020 SA Google Classroom account.   
This will serve not only as a place for you to submit your summer assignments, but a forum for 
questions and resource posting throughout the summer.  Communication is a huge part of 
success throughout the course.  Please do not hesitate to contact Mrs. Pagenkopf or Ms. 
Machotka throughout the summer using Google Classroom/email. 
 
 
Due Dates and Assignments: 
 
Task 1: Important Biological Molecules Packet.  (Posted in Google classroom if you did not 
receive a paper copy) 
 
Task 1 will be due on Friday, September 6, 2019 regardless of when your class meets on the 
rotating schedule for the 2019/2020 school year. This will count as a 15 point secondary grade. 
Please submit your completed assignment to the assignment posting on Google Classroom by 
taking clear pictures of your completed assignment.  Make sure you include each page.  You will 
have an assessment on macromolecules within the first few weeks of school.  That date will be 
announced after school starts. 
 
Task 1 should serve as a refresher of your freshman biology macromolecule knowledge. Follow 
the instructions in the packet to complete this task.  Refer to your textbook Chapter 3, page 35 
through 52 for more information or if you want to review further. 
 
Some other great resources for more information include: 
 
Khan Academy 
https://www.khanacademy.org/science/biology/macromolecules 
 
Bozeman Science Videos 
(You will be seeing these in class!) 
 



1. The Molecules of Life 
 https://youtu.be/QWf2jcznLsY 
 

2. Carbohydrates 
https://youtu.be/_zm_DyD6FJ0 
 

3. Lipids 
https://youtu.be/VGHD9e3yRIU 
 

4. Protiens 
 https://youtu.be/2Jgb_DpaQhM 
 

5. Nucleic Acids 
 https://youtu.be/NNASRkIU5Fw 
 
 
Task 2: Ecology Project. (Posted in google classroom if you did not get a copy.) 
 
 Task 2 will be due Friday, September 6, 2019 (regardless of when your class meets on the 
rotating schedule).  Task 2 will count as a 40 point secondary grade. Task 2 will cover important 
ecology concepts that we will be returning to later during the year.  It is important that you 
complete this assignment to build a strong foundation of ecology knowledge that we can refer to 
during the year.  Please refer to the assignment posting on Google Classroom for task/project 
instructions and grading rubric.  Note: You will be assigned a unique and specific biome to 
research for this project.  There will not be duplicates among your classmates. 
 
Some great resources to use (but not limit yourself to) for your research and background 
information: 
 

1. AP Biology Textbook  
Chapter 44: Population Ecology, Chapter 45: Community and Ecosystem Ecology, Chapter 
46: Major Ecosystems of the Biosphere, and Chapter 47: Conservation Biology. (Page 836 
through page 918.) 
 

2. Khan Academy Ecology 
https://www.khanacademy.org/science/biology/ecology 

 https://www.khanacademy.org/science/biology/biodiversity-and-conservation 
 

3. National Geographic Website  
 

4. World Wildlife Foundation Website 
  
**** More resources will be available periodically to assist your research.  Pay attention to your 
alerts for Google Classroom. 



Activity:	Biological	Molecules	 Points	
Valued	

Points	
Earned	

Proper	coloring	 1	 	
Carbohydrates	 	 	
Heading	&	7	monosaccharide’s	 2	 	
Heading		&	2	disaccharide’s	 2	 	
Lipids	 	 	
Heading	Example	Lipids:	Triglycerides	Fats		 2	 	
Labeling	of	Fats	as	either	saturated	and	unsaturated	 2	 	
Heading	Example	Lipids:	Steroids		 2	 	
Nucleic	Acids	 	 	
Heading:	Nitrogenous	Base		 1	 	
Labeling	-	Purine	(Adenine/Thyamine)	Prymidine	
(Cytosine/Guanine)	

2	 	

Heading	Nucleosides	–	Label	ribose	or	deoxyribose	 2	 	
Heading	Nucleotides	–	Label	ribose	or	deoxyribose	 2	 	
Proteins	 	 	
Heading	Generalized	Amino	Acid	 1	 	
Draw	the	structure	of	AA	–	label	Amino	group,	carboxyl	
group,	central	carbon	and	R	group,	Highlight	the	Backbone	

3	 	

Heading:	Amino	Acids	9		 2	 	
	 	 	
Reflection		 	 	
3	things	you	learned	about	Biomolecule	Structure	 3	 	
2	Things	you	learned	about	similarity	among	molecules	 2	 	
1	things	you	learned	about	Biomolecule	importance	that	
you	did	not	know	before	

1	 	

Total	Points	 30	 	
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AP Biology Ecology Project 
 
Introduction 
In this project, you will be assigned a biome to 
research.  You will present the information collected in 
your choice of pamphlet, website, poster or other option 
that describes the biome.  As you gather information about 
the biome, take notes and think about how you can 
organize this information and put it into your own words. 
Your final project will need to include references to sources 
you accessed. Plagiarism will not be tolerated, and will 
result in a 0. Pictures should be used to make your 
presentation interesting to your audience, which is your 
classmates.  This project is a Secondary Assignment. Due 

September 6th. (regardless if class is meeting 
or not) 

Your Biome: ___________________________________           
 
Projects / Presentations  
Use any of the following formats; If you have another idea for your project, check with your teacher. 
 
1. A flyer that you can hand out to the class (ask your teacher to make copies) or use a publisher program to 

make the pamphlets. Canva.com has tri-fold pamphlet creators. 
2. A web page (poster). http://poster.4teachers.org/ is an online service that makes it easy to make web 

posters and publish them online. Teachers will need to sign up for this service or use a comparable service. 
3. Make a digital poster or infographic using Piktochart. 
4. Make a presentation using Google Slides or Prezi and present to the class. 
5. Create a website on weebly.com. 
6. Make a real poster on poster board. Create a self-standing project board that has pictures and all required 

information. 
7. Magazine. 
8. Scrapbook. 
9. Etc. 
 
Sample project: https://prezi.com/6mc7mjhaz47g/tundra-bio-project/  
 
Requirements – in all information, be scientifically accurate. Measurements should be in scientific units, 
organism names should include scientific names. Avoid unsupported statements or opinions.  
 
Other expectations: 

• Pictures to include (minimum): a map of the biome location, two plants you described, two animals 
you described, one picture of a threat, one picture for ecotourism.  

• References - include websites, books or other resources you used to create your project, give credit to 
images you used. 
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Content: 
1. The name of your biome (title with brief project introduction). 
2. The biome’s characteristics  

a. climate, average temperature, average precipitation amounts, seasons, overall geology/soil 
types (abiotic factors). Use DATA to support this information (graphs, tables). 

b. locations in the world (continents, countries) – show a map. 
c. Describe the limits/boundaries of this area, and explain why it is an open system. 

3. Life distinct to this biome (biotic factors):  
a. At least 5 plants that are found in your biome.  Describe an adaptation each has for surviving in 

the biome.  Use scientific names as well as common names. 
b. At least 5 animals that are found in your biome.  Describe an adaptation each has for surviving 

in the biome.   Use scientific names as well as common names. 
4. Describe Community Interactions.  

a. Example symbiotic relationships --mutualism, commensalism, and parasitism-- and what they 
contribute to ecosystem stability.  

b. 2 predator/prey relationships 
c. 2 examples of competition – what resources are the organisms competing for? 
d. 1 example of an invasive species. Where did it come from? How does it affect the new 

environment? 
e. What is a keystone species in the Biome assigned? Why is it considered a keystone species? 

5. Population Growth.  
a. What regulates population growth? Describe density-dependent and density-independent 

factors. 
b. Identify and describe a population experiencing logistic growth, and limiting factors 

contributing to this pattern. 
c. Identify and describe a population experiencing exponential growth. What factors might limit 

the population in the future? 
6. How Energy and nutrients flow through the biome’s ecosystems. 

a. Create a food web of at least 15 organisms for this biome. 
b. Describe the roles of each trophic level and the organisms that belong to each. (Be sure to 

include decomposers.)  
c. Construct an energy pyramid to show the flow of energy through the trophic levels. 
d. Explain how resources cycle in the biome’s biogeochemical cycles – water, carbon, nitrogen and 

phosphorus cycles. What are sinks for each? 
7. Threats to the biome.   

a. Give some details to the threats; describe some causes/effects of the threats.  
b. How are the threats being addressed? (Or, are they?) 
c. Provide 1 example of Endangered Species for 3 different kingdoms. (3 total) Why are they 

endangered? Are they actively being protected? 
d. How much biodiversity exists? What might/is affecting biodiversity for this biome? 

8. Ecotourism. Why would someone want to visit this biome? (Or can they?)  
a. What ecosystem problems can be addressed by ecotourism/volunteer agencies to this biome? 
b. What would be the benefits to the ecosystem/local communities? 
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PROJECT RUBRIC 

 4 pts 3 pts 2 pts 1 pts 0 pt 

References and Citations (APA – Use 
purdueowl.com) 

Citations are all 
present; 
properly 

formatted 

A few minor 
errors 

References are 
incomplete but 

formatted 

Incomplete 
references & 

not formatted 

No references 
provided 

Title and introduction (Question 1) 
 

Clever title and 
engaging 

introduction 

Basic title and 
introduction 

Title but no 
introduction 

No title or 
introduction 

Organization 
Are the layout, format and photos complete 
and engaging?  

Many 
applicable 

images (above 
minimum), 
engaging 

design and flow 

Minimum 
required 

images; neat 
and appealing 

design 

Images 
present, but 

minimal 
thought to 

design 

Little effort 
given to design 

and flow  
(1 pt) 

Mechanics  * -10 points if late!* 
Neatness, grammar, turned in on time    

No 
grammatical or 
editing errors 

Spelling or 
grammatical 
errors (1 pt) 

RESPONSIBILITIES: 10 pts 7 pts 5 pts 3 pts 0 pt 

2.  Biome Characteristics 
a. abiotic factors with data to support this 

information (graphs, tables). 
b. Map & description of locations 
c. limits/boundaries of biome w/ explanation 
 

All topics 
thoroughly 
addressed; 
appropriate 

data and map 
provided 

Some data may 
be inaccurately 

presented or 
the map is 

missing, but all 
topics are 
addressed. 

Attempt is 
made to 

address all 
topics, but 

some info may 
be missing or 

incorrect 

Topics are 
minimally 

addressed and 
without 

supporting 
data 

Plagiarized or 
did not 

complete this 
section 

3.  5 plants and 5 Animals distinct to biome 
• Describe an adaptation each has  
• Use scientific names as well as common 

names. 
 

All 
plants/animals 

are fully 
described, with 

adaptations, 
scientific 

names and 
pictures. 

Additional 
plants/animals 

above the 
minimum may 

be present. 

There are 4 
plants/animals 
fully described; 

or all are 
present with 

minor 
omissions on 

most 

There are 
fewer than 4 

plants/animals 
provided, but 

all are fully 
described; or 

all are present, 
but partially 

described 

Plants/animals 
are all listed, 

with no 
information 

given for them, 
or there are 
fewer than 3 

plants/animals, 
with 

incomplete 
information 

Plagiarized or 
did not 

complete this 
section (fewer 
than 5 pts may 
be given if any 

info is 
provided, but 
less than the 

next level) 

4.  Community Interactions  
 
Describe each:  
a. 3 Example symbiotic relationships  
b. 2 predator/prey relationships 
c. 2 examples of competition  
d. 1 example of an invasive species 
e. keystone species 

All sub-topics 
are fully and 
accurately 
addressed 
(including 
definitions 

where 
appropriate) 

All sub-topics 
are addressed, 

but some 
information is 

missing on 
them (such as 1 

example of 
competition or 

predator) 

Information is 
incomplete or 

inaccurate; 
such as 2 sub-

topics are 
missing, or all 
sub-topics are 

missing key 
details 

Minimal 
attempt given; 

perhaps 
definitions are 
provided w/o 
examples, or 
only one or 

two topics are 
present & 
complete 

1-4 pts earned 
based on 
minimal 

attempt to 
address any of 

the topics; 0 
pts if 

plagiarized or 
did not 

complete this 
section 

5.  Population Growth All sub-topics 
are fully and 
accurately 

All sub-topics 
are addressed, 

but some 

Information is 
incomplete or 

inaccurate; 

Minimal 
attempt given; 

perhaps 

1-4 pts earned 
based on 
minimal 
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a. Describe density-dependent & density-
independent factors. 

b. Logistic growth population & limiting 
factors contributing to this pattern. 

c. Exponential growth population & potential 
limiting factors 

 

addressed for 
each type of 

growth 
(including 

definitions & 
data where 

appropriate) 

information is 
missing on 

them  

such as 1 sub-
topic is missing, 

or all sub-
topics are 

missing key 
details 

definitions are 
provided w/o 
examples, or 
only one or 

two topics are 
present 

attempt to 
address any of 

the topics; 0 
pts if 

plagiarized or 
did not 

complete this 
section 

6.  Energy & Nutrient flow 
 
a. Food web w/ 15+ organisms  
b. Trophic levels & organisms in each.  
c. Energy pyramid for all trophic levels. 
d. Explain the biome’s biogeochemical cycles  
 

All sub-topics 
are fully and 
accurately 
addressed 
(including 

definitions and 
diagrams 

where 
appropriate) 

All sub-topics 
are addressed, 

but some 
information is 

missing on 
them (such as 
fewer than 15 
organisms on a 

web or 
pyramid), or 

one sub-topic 
is missing 

Information is 
incomplete or 

inaccurate; 
such as 2 sub-

topics are 
missing, or all 
sub-topics are 

missing key 
details 

Minimal 
attempt given; 

perhaps 
definitions are 
provided w/o 
examples, or 
only one or 

two topics are 
present & 
complete 

1-4 pts earned 
based on 
minimal 

attempt to 
address any of 

the topics; 0 
pts if 

plagiarized or 
did not 

complete this 
section 

7. Biome threats & how they are addressed 
 
a. Describe threats, & causes/effects 
b. How are the threats being addressed? (Or, 

are they?) 
 

More than one 
threat is fully 
described – 
what it is, & 
whether it is 

being 
addressed 

One threat is 
fully described 
– what it is, & 
whether it is 

being 
addressed 

one threat is 
partially 

described – 
what it is, & 
whether it is 

being 
addressed 

one threat is 
minimally 
described 

Plagiarized or 
did not 

complete this 
section 

7C. Endangered species & biodiversity 
 
• Provide 1 example of endangered species 

for 3 different kingdoms. Are they actively 
being protected? 

 

3 endangered 
species are 

fully described 
– what they 

are, & whether 
they are being 

protected 

2 endangered 
species are 

fully described 
or 3 are 
partially 

described 

1 endangered 
species is fully 
described or 2 

are partially 
described 

one species is 
described 

Plagiarized or 
did not 

complete this 
section 

8. A.  Ecotourism: Problems that can be 
addressed/ is ecotourism possible?  

Ecotourism is 
vividly 

described, and 
pictures are 

provided if it is 
possible 

(explanation if 
it isn’t possible) 

Ecotourism is 
described, and 

a picture is 
provided if it is 

possible 

Some 
information is 

provided 
regarding 

ecotourism, 
without a 

picture 

Minimal 
information is 
provided, and 
no picture is 

provided 

Plagiarized or 
did not 

complete this 
section 

8. B. Ecotourism: Benefits to the 
ecosystem/local communities 

Ecotourism 
benefits are 
thoroughly 

described, and 
pictures are 

provided if it is 
possible  

Ecotourism 
benefits are 

fully described, 
but a picture is 

missing 

Some 
information is 

provided 
regarding 
benefits, 
without a 

picture 

Minimal 
information is 
provided, and 
no picture is 

provided 

Plagiarized or 
did not 

complete this 
section 

Category totals      

Overall Grade      
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Biologically Important Molecules  
AP Biology 
 

OBJECTIVES:  When you finish this activity, you will be able to 
● Explain the connection between the sequence and the subcomponents of a biological polymer and 

its properties. 
● Refine representations and models to explain how the subcomponents of a biological polymer 

and their sequence determine the properties of that polymer. 
● Use models to predict and justify that changes in the subcomponents of a biological polymer 

affect the functionality of the molecule. 
● Construct explanations based on evidence of how variation in molecular units provides cells with a 

wider range of functions. 
 

 
A sample of some of the molecules you will build and identify in this activity. 

 
Introduction 
We have already seen in our study of biochemistry that the molecules that comprise living things are carbon-
based, and that they are thought to have originated from inorganic molecules.  It is thought that in living 
organisms, there are over 10,000 compounds that exist to help the organism function  These compounds 
belong to four major groups of biologically important molecules that perform four major functions in living 
things:  

● Energy storage  
● Cellular structure  
● Cellular regulation and communication  
● Information storage and transfer  

 
But what do these molecules have in common?  Are there detectable patterns that exist among groups of 
molecules in living organisms?  How are these molecules assembled?  We’ll explore the answers to those 
questions in this activity.   
 
Finding Patterns in Biologically Important Molecules  
 
The molecules that make life possible are built off of carbon backbones, which act as scaffolds for the other 
atoms found in organic molecules--namely hydrogen, oxygen, nitrogen, phosphorus and sulfur.  But these 
atoms are not usually found as solo atoms branched off of the carbon backbones.  They are most often found 
as groups of atoms known as functional groups.  These functional groups are clusters of atoms found 
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together that provide molecules with certain chemical properties, such as polarity or acidity.  The most 
important functional groups found in biologically important molecules are shown in the charts below.         
 
Functional Groups:  These are the most common functional groups found in the four classes of biologically 

important molecules we’ll be exploring.   
 
DIRECTIONS: 
First, cut apart the molecule cards you have been 
given.  There are 37 different biomolecules on 
these cards.   
 
Next, identify and mark the functional groups you 
see on the molecule cards in the following way:  

● Hydroxyl groups:  circle in red     
● Aldehydes & Ketones:   triangle in orange 
● Carboxyl group:  box the group in green 
● Amino group:  triangle in yellow    
● Phosphate group:  circle in purple 
● Sulfhydryl group:  box the group in blue  

 
Now organize the molecule cards into groups 
based on similarities in their structure.  When 
grouping the molecules, pay close attention to 
the following:  

● The functional groups that are present 
● The shape of the molecule  
● Any patterns you see within the molecule 

 
Now let’s look at the four major groups of 
biologically important molecules:  

● Carbohydrates  
● Lipids (includes steroids and fatty acids) 
● Nucleic Acids  
● Amino Acids  



Biologically Important Molecules Pattern Matching Activity 
Adapted from activities by Kim Foglia and Jennifer Sosnowski by Lee Ferguson, Allen HS 

 GROUP 1:  Carbohydrates 
 
Monosaccharides (simple sugars) are the building blocks of carbohydrates. They are literally hydrates of 
carbon, having the general formula  Cn(H2O)n.  Sugars are burned (oxidized) to release energy in cellular 
respiration and they play an important role in homeostasis. Your body maintains the level of the sugar glucose 
in your blood within a very narrow range. Glucose is the immediate source of energy for your cells. 
 
Sugars occur as ring structures. There are monosaccharides (found as single rings), disaccharides (found 
as double rings), and polysaccharides (3+ rings).  When in aqueous solution, sugars found as single rings 
can dynamically change from straight chains to rings and back to straight chains. The same sugar molecule 
shown in ring and straight chain form is shown below.  Notice that every carbon has an oxygen attached to it. 

 

                                                         
It should also be noted that glucose can be found as an isomer.  An isomer is a compound that has the same 
chemical formula but a different physical structure.  Also notice that the carbon atoms are numbered in the 
moecules above.  This will become important when we learn about nucleic acid structure and function.   

 
Sugars can be joined together in long chains to form macromolecules called polysaccharides.  Starch, 
cellulose, and glycogen are examples of polysaccharides. Starch (in plants) and glycogen (in animals) are 
easily broken down into sugars for energy.  Cellulose, on the other hand, which is made in plants, can be 
broken down only by a few organisms in the world (primarily the bacteria in the guts of termites and 
herbivorous animals such as cows and sheep). Yet all three types of macromolecules are made of long chains 
of sugar, and cellulose differs only by a small change in the connecting bond between each pair of sugars. 
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DIRECTIONS:  
1. In your document, create the heading “Monosaccharides.”   
2. Underneath the heading, paste the 7 monosaccharide molecule cards to the page. 
3. Finally, create the heading “Disaccharides” and paste the 2 disaccharide sugars into your 

BILL under this heading.  

 
GROUP 2:  Lipids 
 
There are several types of lipids made and used by living organisms, including:  

● triglyceride fats 
● phospholipids  
● steroids 

Lipids are a diverse group of molecules but all types of lipids share one important characteristic:  they are all 
hydrophobic and are thus insoluble in water.  Like carbohydrates, they are composed of carbon, hydrogen 
and oxygen but the ratios of each atom differ from that of carbohydrates. 
 
The first group of lipids we’ll examine is the triglyceride fats, 
composed of glycerol and fatty acids.  
 
In your set of molecule cards, you should have some long 
hydrocarbon chains with a carboxyl group at one end.  One of the 
defining features of these hydrocarbon chains is the absence of 
oxygen except in one carboxyl group at one end of the molecule. 
These hydrocarbon chains are fatty acids.  Along with a small 3-
carbon molecule called glycerol, fatty acids are the building 
blocks of oils and fats.  There are two types of fatty acid structures 
you should familiarize yourself with:  saturated and unsaturated.  
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The second group of lipids we’ll examine is the steroids.  
Steroids are a type of lipid formed of four carbon rings fused 
together.  Looking at the diagram of cholesterol shown at 
right, you’re probably thinking, “But there’s no carbon in the 
rings!”  It should be noted that organic chemists use shortcuts 
when representing complex structures of organic molecules, 
so what you are seeing at right is a skeletal formula for 
cholesterol.     
 
Because organic molecules include so many carbon atoms, 
chemists often do not include the letter C for carbon. In the cholesterol molecule above, there is a carbon 
atom (not drawn in most cases) at every point of each of the four rings and in the side chain. The bonds 
between the carbons are shown. In all but one case the carbon atoms are connected to one another by a 
single bond (one pair of shared electrons). In one ring there are two carbon atoms connected by a double 
bond (which means they are sharing two electrons). To further simplify this drawing, many of the hydrogen 
atoms have not been drawn. However, since each carbon atom forms four bonds, it is assumed that the 
bonds not depicted are to hydrogen atoms.  
 
Cholesterol serves two important roles in cells:  it is a major component of cell membranes, and it also serves 
as the building block for the hormones testosterone, cortisol and estrogen.   
 

DIRECTIONS: 
1. In your document, create the heading “Example Lipids:  Triglyceride Fats” and paste the 4 

components of triglyceride fats underneath.  
2. Under the components paste the 2 examples of Triglyceride fats and label as either saturated or 

unsaturated. 
3. Next, create the heading “Example Lipids:  Steroids” and paste the 2 steroid molecules 

underneath.   

 
GROUP 3:  Nucleic Acids  
 
Nucleic acids include two kinds of molecules, RNA 
(ribonucleic acid) and DNA (deoxyribonucleic acid), and 
their monomers, nucleotides.  In most organisms, DNA 
contains the genetic blueprint for the organism and is 
reproduced in its entirety in nearly every cell of its body.  
RNA helps to translate the information in DNA into the 
production of thousands of different kinds of proteins, 
which in turn control development of the organism.  A 
unique characteristic of the nucleic acids is the 
presence of a nitrogenous base. The nitrogenous 
bases consist of single or double rings. Each ring 
contains two nitrogen atoms. DNA contains four 
nitrogenous bases: adenine(A) and guanine (G), each 
with double rings, and cytosine (C), and thymine (T), with 
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single rings. RNA contains three of these, A, G, and C, and a fourth base, uracil (U). 
 
The nitrogenous bases found in nucleic acids are only one component of the monomers of nucleic acids.  The 
monomer of nucleic acids is called a nucleotide and is composed of 3 things:  a nitrogen base, a 5-carbon 
sugar, and a phosphate group.  The sugars found in nucleotides are monosaccharide sugars known as 
pentoses, because they only have 5 carbons arranged in a ring shape. 

 
 
When a nitrogenous base is attached to a 5-carbon sugar, it is known as a nucleoside.   

 
Nucleosides can combine with one, two or three phosphates to form a nucleotide. The greater the number of 
phosphates, the greater the energy contained in the molecule.  Cyclic adenosine monophosphate (cAMP), 
derived from ATP, is used as a second messenger molecule in some cellular signaling pathways.  Adenosine 
diphosphate (ADP) is an intermediate molecule that is phosphorylated (has a phosphate group attached) in 
many metabolic pathways and is used to transfer energy between molecules in order for cells to perform 
work.   
 
Adenine triphosphate (ATP) is not only a major subunit of DNA and RNA, but also is a major energy carrier in 
living systems.  You can see that it has a nitrogenous base (adenine), a 5-carbon sugar (ribose) and three 
phosphate groups.  
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DIRECTIONS:  
1. Create the heading “Nitrogenous Bases” and paste the 5 nitrogenous base molecule cards 

underneath.   
2. Identify each as either a purine or a pyrimidine and label them appropriately (adenine, Guanine, 

Cytosine, Thymine, and Uracil).  
3. Create the heading “Nucleosides” and paste the 3 nucleoside molecule cards underneath.  Label 

the sugar of each as either ribose or deoxyribose.  
4. Create the heading “Nucleotides” and paste the 3 nucleotide molecule cards underneath.  Label 

the sugar of each as either ribose or deoxyribose.  

 
GROUP 4:  Amino Acids  
Amino acids are the monomers of proteins, biologically important molecules that perform a multitude of 
functions in organisms, including:  
structural proteins defense (as in antibodies) transport of molecules hormones  

enzymes  receptor proteins  contractile proteins storage of amino acids  
There are 20 different amino acids found in living organisms, and because of this large number of monomers, 
it is possible to have a nearly infinite number of possible proteins that can be formed.  Protein sequence and 
structure are encoded for by nucleic acids.  The information for the sequence of every protein your cells make 
is found in the DNA, and the RNA in your cells is responsible for carrying that information to the ribosomes in 
the cytoplasm, where assembly of amino acids into proteins occurs. 
 
The structure of a generalized amino acid is shown at right.  The amino 
group is found on the left side of the central carbon (also called alpha 
carbon), and the carboxyl group is found on the right side of the central 
carbon.  Note that the R group is variable--this is why there are 20 
different amino acids in living things.  

 
When two amino acids are joined together through the process of 
dehydration synthesis (a water molecule is removed by joining two 
monomers together), the resulting molecule is called a dipeptide:  
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Finally, when multiple amino acids are joined together by peptide bonds formed as a result of dehydration 
synthesis, the resulting molecule is known as a polypeptide.  Note that the N--C--C backbone is the hallmark 
of protein molecules:  

 
 
DIRECTIONS: 

1. In your document, create the heading “Generalized Amino Acid” and draw the structure for an 
amino acid.  Label the amino group, carboxyl group, central carbon and R group. 

2. Now create the heading “Amino Acids” and paste the 9 amino acid molecule cards underneath.  
Highlight the atoms that comprise the backbone of each amino acid. 

 
What You Will Turn In:  The Deliverable 
Each student will turn in the following:  (All responses MUST be in your own words, NOT your partners. 

1. A complete set of correctly identified and labeled molecule cutouts identified in the boxes within the 
direections.  Following directions carefyully. 

2. A completed biomolecules summary chart  
3. A reflection of learning (written using complete sentences) that includes the following:  

a. 3 things you learned about biomolecule structure  
b. 2 things you learned about the similarity among the biologically important molecules  
c. 1 thing you learned about biologically important molecules that you did not know before 

participating in this activity 
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Molecule Cut-Outs:  Use these to complete the activity. 
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