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Chapter 2: Chemistry of Life Vocabulary 

Use the glossary and don’t shorten the definition. If a page number is listed, use that page to 

define the term. 

Section 1: Nature of Matterction 1 

1. atom –  

 

2. element – 

 

 

3. compound – 

 

 

4. molecule – 

 

 

5. ion – 

 

 

Section 2: Water and Solutions 

6. cohesion – 

 

 

7. adhesion – 

 

 

8. solution – 

 

 

9. acid – 

 

 

10. base – 



Section 3: Chemistry of Cells 

11. carbohydrate – 

 

 

12. monosaccharide – 

 

 

13. lipid – 

 

 

14. protein – 

 

 

15. amino acid – 

 

 

16. nucleic acid – 

 

 

17. nucleotide – 

 

 

18. DNA – 

 

 

19. RNA – 

 

 

20. ATP – 

 

 

 



Section 4: Energy and Chemical Reactions 

21. energy – 

 

 

22. activation energy – 

 

 

23. enzyme – 

 

 

24. substrate – 

 

 

25. active site – 

 

 

 

 

 

 

 

 

 

 



Chapter 2 Biochemistry – Unique Properties of Water 

 Life on Earth could NOT exist without ______________. 

 Water is one of the most important, _________________, and _____________________ 

molecules found in living things. 

 Water molecules consist of two __________________ atoms and one _______________ 

atom that are held together by a covalent bond. 

o __________________ bonds are formed between atoms that are ______________ 

electrons.  

o The atoms in water’s covalent bond do not share the electrons _______________. 

o The oxygen pulls on the __________________ more strongly than the hydrogen 

atom. 

o This causes the water molecule to be a ______________ molecule.  

o Due to electrons (which have a _________________ charge) spending more time 

near the oxygen atom, the oxygen side of the atom is considered _____________. 

o While the hydrogen side of the water molecule gains a ________________ charge 

due to the __________________ (which have a positive charge) 

o For this reason, water is described as a __________________ molecule. 

 Water – the universal solvent 

o Table salt is an ______________ compound that is needed by organisms. 

o Salt is an ionic compound because it contains two ions with _________________ 

charges: ________ (sodium ion) and ________ (Chlorine ion) 

o When table salt is mixed with water, the ______________ water molecule pulls 

apart the _________________ and __________________ ions ~ dissolving salt. 

o The ability of water to __________________ ionic compounds is essential to life. 

o The proper concentration of ions (____________________, potassium, sodium, 

___________________) is essential to the functioning of cells. 

o Water also dissolves other polar molecules such as _________________. 

o Because water can dissolve many substances it is known as the _______________ 

____________________. 

o Some substances do not ____________________ well in water. 



o Lipids are composed of ________________________ molecules. 

 Lipids are ______________________ (don’t break down) in water 

 _____________________________________ are composed of lipids, 

which create a water-resistant barrier around the cell. 

• Adhesion vs. Cohesion 

o Cohesion – water molecules creating _________________ bonds with other 

______________ molecules. 

o Cohesion causes high _________________________________ – more force is 

needed to break the surface of a liquid. 

o Beading water is caused by ___________________. 

o Adhesion – is the tendency of water to ______________ to substances _________ 

than other water molecules. 

o This is due to hydrogen bonds – ______________ sticking to ______________. 

• Usage of Adhesion and Cohesion 

o Tall plants are able to move water from their roots to the upper branches without 

using _________________. 

o Plants move water through ____________________________, tube like cells. 

o When water in the leaves of the upper part of a tree _____________________, the 

water below it is pulled up to take its place – using _____________________ and 

______________________. 

o The ability of a liquid to flow against gravity in a narrow space – such as a glass 

tube or vascular tissue in plants – is called _______________________________. 

• Water and Heat Energy 

o Another unique property of water is that it has a high capacity to _____________ 

and _______________ heat – known as _______________________________. 

 Compared to other substances, water requires more ____________ energy 

for its __________________________ to change. 

 Water also releases energy _________________. 

o Benefits of water having a high specific heat capacity: 

 Creates more ________________________________________ for 

organisms to live in due to water absorbing and releasing heat slowly. 

o This same property of water makes it easier for organisms to _______________ 

their body _________________________. 



o Before body temperature changes, large amounts of heat must be _____________ 

or _________________. 

 ___________-________________ animals store heat from the sun through 

the day to keep them warm through the night. 

o When a liquid absorbs enough heat it will _____________________ – changing it 

into a gas. 

o The amount of heat that is needed for water to change into a gas – heat of 

__________________________ – is high! 

 When we sweat, water on our skin absorbs ___________ as it evaporates 

– thus cooling us down. 

• Water Density 

o Another unique property of water is that it has a greater __________________ as 

a liquid than as a solid. 

o When water reaches its __________________ point, the molecules arrange 

themselves into an unique structure, leaving space between them. 

 The same amount of molecules takes up more _______________, making 

it less dense. 

o Due to ice being less dense than liquid water, it _________________ on the 

surface of lakes and rivers. 

o Bodies of water freeze from the ______________________ – the less dense ice 

stays above the denser liquid water. 

o The ice then acts like ______________________ for the water below it – 

protecting aquatic organisms from freezing. 

Writing prompt 1: 

Differentiate between the 3 types of chemical bonding. 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 



Watch the following video on YouTube. 

Properties Of Water - YouTube ► 4:37 

https://www.youtube.com/watch?v=ivu4nlvD_90 

Oct 9, 2009 - Uploaded by John Gerber 

The physical nature of water. A short video made for the UMass Botany for Gardeners class. 

Now, complete the following writing prompt. 

Writing prompt 2: 

Name 3 unique properties of water. Why is water important to us? 
______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

Organic Molecules: Lipids and Carbohydrates 

Carbon-Based Life Form 

 Carbon is the ____________________ for all life on Earth. 

 Carbon forms the compounds that make up all __________ and ____________________.  

 __________________ molecules make up living things. 

o These molecules are composed of ________________ and _________________. 

o Sometimes they also will have ___________________, ____________________, 

phosphorus & other elements  

 

The Uniqueness of Carbon 

 Atoms create molecules by forming __________________ bonds – _________________ 

electrons. 

 The number of covalent bonds depends upon the ______________ that are interacting. 

o Hydrogen – can only create one bond since it only has one ________________ to 

share.  

 Carbon is unique because it readily makes __________ bonds with other atoms!  

 NEED TO KNOW: what does the X represent in this molecule? 

 

 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGAQtwIwCA&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Divu4nlvD_90&ei=LepDU98l6b3IAdHggbAE&usg=AFQjCNEcH4HTvfjNoGF6OOOxGs7aXWJsNQ&sig2=RIxjCoTmrLnuo3mGDjJ8ig&bvm=bv.64367178,d.aWc
http://www.youtube.com/watch?v=ivu4nlvD_90
https://www.youtube.com/watch?v=ivu4nlvD_90


 Carbon atoms are most ______________ when they have all __________ bonds filled. 

o Typically, carbon makes _______________ bonds – like that in methane. 

o However, carbon can also form ________________ and ______________ bonds.  

 Carbon’s unique structure permits the formation of four different important 

macromolecules: 

 

__________________      __________________     ___________________     _______________ 

Lipids: Fats and Oils 

 Lipids  include ____________, waxes, ____________ and sterols. 

 Fats and oils share the same __________________: fatty acids attached to a single 

________________________ molecule. 

 Monomers are basic structures of macromolecules!  

 ______________________________ are long chains of carbon atoms connected to each 

other with double or single bonds. 

o Lipids are mostly composed of _______________ and _______________ with a 

few ________________ atoms.  

 Two forms of fatty acids: saturated (_________) and unsaturated (______________). 

o _______________________ fats have carbon atoms held together with the 

maximum number of single bonds and hydrogen atoms. 

o _________________________ fats have carbon atoms held together with single 

and double bonds with hydrogen atoms. 

Lipid Functions 

 __________-____________ energy storage: In animals, such as us, we store lipids in 

__________________ tissue. 

o Adipose tissue contains special cells for _________________________________.  

 ______________________________: Phospholipids help to form the cell membrane and 

the organelles membranes in cells. (Cell membranes are also called plasma membranes!) 



o ____________________________ are composed of a polar phosphate group 

attached to a non-polar glycerol.  

 Chemical ___________________________: 

o ____________________ act as chemical messengers. 

o Cholesterol is the ________________ of estrogen, progesterone, and testosterone.  

Phospholipids 

 The _________ membrane (______________ membrane) is made up of phospholipids. 

o Two fatty acids make up the _______-_____________ tails. 

o The phosphate group connects the two fatty acids and makes the _________ head.  

 The lipids in cell membranes make them _____________________________ to water. 

o ________________ can not freely cross the cell membrane. 

o Water must pass through special __________________ channels.  

 When we talk about the cell membrane we say that the polar heads are hydrophilic and 

the non-polar tails are hydrophobic. 

o What is hydrophilic? ________________________________________________ 

o What is hydrophobic? _______________________________________________ 

 The plasma membrane is made up with a phospholipid bilayer, or two sheets of 

phospholipids.  Given the structure of a phospholipid, how are these sheets arranged in 

the plasma membrane? 

o head*tail – head*tail               Cell membrane 

o head*tail – tail*head             Exterior of cell       ?*? - ?*?       Cytoplasm 

o tail*head – tail*head 

o tail*head – head*tail 

Carbohydrates 

 Carbohydrates consist of carbon, hydrogen and oxygen with a ___:___:___ ratio. 

o Examples: 

o Glucose: _____________________ 

o Sucrose:  _____________________ 

 The simplest form of a carbohydrate is __________________. 

o The carbohydrate’s _________________ is called a ________________________ 

– _________________ is a monosaccharide. 

 Monosaccharides tend to be _______________ rings.  



 Table sugar (sucrose) is a ____________________________ formed by bonding two 

monosaccharides in a _________________ ring structure.  

 Many monosaccharides tend to be ________________. 

o Isomers are molecules that have the same ________________________________ 

but different arrangement of atoms.  

Polysaccharides 

 ______________________________ can be linked together to form long chains known 

as polysaccharides. 

o Polysaccharides are known as __________________. 

o Many glucose molecules link together to form ______________, glycogen and 

___________________.  

 Starch is a polysaccharide produced by plants to store _______________. 

o _______________ is found in wheat, rice and potatoes.  

 Cellulose is a polysaccharide that composes the plant’s ________________________. 

o It _____________________ and ___________________ the plant cell. 

o It can only be broken down by a few ______________________.  

Many Functions of Carbohydrates 

 Cellular respiration: all ________________________ are broken down into __________ 

to be used in cellular respiration for ________ production. 

o Any time you see energy production in cells … immediately think ATP!  

 Energy storage: Plants and animals store energy in the form of carbohydrates called 

__________________ and __________________. 

 Structure: Plant cell walls are strengthened by _____________________.  

 

Carbohydrate Reactions 

 Organisms depend upon chemical reactions to join _________________ together and 

break _____________________ apart. 

o __________________________________________ / condensation reaction: joins 

two monomers together.  

o _______________________ breaks down polymers into monomers  

Dehydration Synthesis / Condensation Reaction 

 Dehydration synthesis ______________ two monosaccharides such as glucose and 

fructose into _______________ molecules. 



o When this occurs, glucose loses a __________________ and fructose loses an 

___________________ and a ______________________. 

o Along with the new disaccharide being formed, a _________ molecule is formed.  

 When dehydration synthesis occurs repeatedly longer chains of ____________________ 

are formed. 

 Dehydration synthesis also joins fatty acids to the glycerol molecule in _____________.  

Hydrolysis 

 Hydrolysis breaks down polysaccharides into _________________________________. 

o Water is used to add back the – OH
-
 group and H

+
 atom to the _______________. 

o Hydrolysis is the _______________________________ of dehydration synthesis. 

Carbohydrate Reactions 

 In a cell, 132 glucose monomers are joined to form a straight chain of starch.  Remember, 

for dehydration synthesis to occur, water is formed.  How many water molecules are 

formed in this situation?  

Organic Molecules: DNA and Proteins 

 Four Types of Macromolecules and their Monomers: 

1. Lipids – _____________________ and _____________ (not really the monomer) 

2. Carbohydrates – _______________________ 

3. Nucleic Acids – _______________________ 

4. Protein – ______________________________  

 

 

 

 

Nucleic Acids 

 Two types of nucleic acids:  

o DNA – _____________________________________ 

o RNA – _____________________________________ 

 REMEMBER:  the monomer of nucleic acids is a _________________________. 

 Nucleotides consist of three parts: 

o _________________________________ 

o _________________________________ 

 DNA – _______________________  



 RNA – _______________________ 

o Nitrogenous bases 

 DNA – Adenine, __________________, Cytosine, Guanine 

 RNA – Adenine, __________________, Cytosine, Guanine 

 Due to nucleotides coming in four different varieties or “_________________”, RNA 

and DNA can code for a wide variety of ________________ that spell out how an 

organism is formed and survives. 

o DNA and RNA encode ___________________ information. 

DNA vs. RNA 

DNA RNA 

DNA’s 5-carbon sugar is RNA’s 5-carbon sugar is  

DNA Base Pairs: RNA Base Pairs: 

                    -                      - 

                    -                      - 

                                 stranded                         stranded 

Nucleic Acid 

 Nucleic acid chains (_______________) are made by joining the ___________________ 

group of one nucleotide to the ______________ of a second nucleotide.  

 The phosphate group and sugar form the __________________ of the nucleic acid chain. 

o The ________________________ bases are not involved in forming the chain. 

 The nitrogenous bases bond the two separate strands with ___________________ bonds. 

 For this to occur, the two nucleic acid strands must be ___________________________ 

to each other. 

o Each type of nucleotide must pair with its ____________ type on the other strand: 

 ________________ bonds with Thymine (____-____) 

 Guanine bonds with ________________ (____-____) 

Nucleic Acid Functions 

 ____________________________________: Genes found in DNA provide specific 

instructions for making proteins the organism needs to carry on life functions. 

 ________________________________: RNA transport genetic messages to the 

ribosomes to produce proteins. 

 _______________________________ – Ribosomes are composed of RNA and proteins. 



Nucleic Acid Think About 

 Which is not found in both RNA and DNA? 

a. Ribose sugar 

b. Phosphate group 

c. Nitrogenous base 

d. Guanine nucleotide 

Proteins 

 Proteins are important polymers that perform _______________________ and 

__________________________ functions for the cell. 

 Proteins are __________________________ that consist of long chains of ___________ 

_____________ (monomer). 

o Long chains of amino acids are called __________________________________. 

 Amino acids are all composed of the same _____________, _________________ and 

central __________________ structure. 

 The difference between amino acid monomers is due to each amino acid having a 

different __________________________. 

o There are ______ different R groups that make ______ different amino acids. 

 Peptide bonds join amino acids through _______________________________ reactions. 

o Long polypeptide chains are formed from this process, which connects 

_____________________ of amino acids together. 

Protein Functions 

 _________________________________: they make most of the structure in the cell 

including the cytoskeleton. 

 _________________________________: they make up bones, muscle, tendons and hair. 

 ____________________________: they help control what enters and leaves through the 

cell membrane. 

 __________________: speed up chemical reactions in cells and organisms.  

Nucleic Acid / Protein Review 

 Which term refers to this molecule? 

a. Nucleotide 

b. Amino acid 

c. Polypeptide 

d. Nitrogen base  

 Which pair of terms is NOT correctly matched? 



a. Deoxyribose : RNA 

b. Polypeptide : Protein 

c. Nitrogenous base: DNA 

d. Amino acid : Polypeptide  

 Which does NOT describe a function of proteins? 

a. They encode genetic information 

b. They allow muscle cells to contract. 

c. They help to carry out chemical reactions. 

d. They make up structures that support the cell.  

Writing prompt 3: 

Name the four macromolecules/biomolecules and the building blocks of each: 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

Enzymes 

 ____________________ play major roles in the cell, but none as important as making up 

____________________. 

o Enzymes permit reactions to occur at rates of ______________________ times 

per second. 

o Without __________________, chemical reactions would not occur fast enough 

for cells to survive. 

Enzymes and Activation Energy 

 Enzymes function as ____________________. 

o ____________________ speed up chemical 

reaction without being _______________ or 

used up. 

 This graph compares the energy needed to start a 

chemical reaction with and without an enzyme. 



 As the reactants are changed to products, they take on an _____________________ form. 

o This form has a greater amount of ________________ than either the 

_________________ or _________________. 

 Unless _____________________ energy is added, the reaction cannot proceed. 

 Enzymes work by ____________________ the activation energy of a _______________ 

reaction. 

 With a lower activation energy, the reactants can be changed to products at a much 

_________________ rate. 

Enzyme Specificity 

 Organisms have thousands of different ___________________. 

 EACH ENZYME IS SPECIFIC TO A DIFFERENT REACTANT! 

 An enzyme acts on a ____________________, or starting material of a reaction. 

o This substance is called a ____________________. 

 Enzymes are ______________ specific for the _____________________ they bind. 

 The _______________ of an enzyme is what makes it __________________ to one 

substrate and not any others. 

o Enzymes are proteins that have deep _____________ or __________________ on 

its surface to which a substrate molecule bonds. 

 These folds are called __________________________. 

 Binding to the active site causes the substrate to be converted to ___________________. 

 A _________________ binding to an active site is a lot like a ________ and a _______. 

 The enzyme catalyzes the substrate only if the _______________ of the substrate fits the 

______________ site. 

Allosteric Nature – Make sure you understand this! 

 Some __________________ have an _____________________ nature. 

o Allosteric enzymes are ______________________ by a molecule that causes the 

enzyme to _____________ shape in order to fit its ______________________. 

Optimal Conditions for Enzymes 

 Optimal _____________________ and _______ are important for enzymes. 

o Optimal temperatures and pH can be ___________________ for each enzyme. 

o Most enzymes in the human body function best at ________ F or _____ C. 



 Enzyme reaction rates _________ down if it is placed in _______-than-optimal 

conditions. 

o This is because the enzyme’s highly folded, three dimensional structure becomes 

____________________, thus not functioning __________________. 

 Temperatures or pH levels that are too __________ or _______ can cause an enzyme to 

be ___________________. 

o Denatured enzymes _____________________________________. 

Enzyme and Substrate Concentration 

 The more __________________ that you add to an enzyme the more _______________ 

you will receive up to a certain point. 

o This is known as the point of _____________________. 

 If the saturation point is reached, any additional ____________________ will not be 

_____________________ because there are no more ____________ sites.  

 Increasing __________________ concentration will have no effect on the rate of 

__________________ activity. 

 Enzyme –substrate reactions are limited by _______________________________. 

Writing prompt 4:  

Explain what an enzyme is using the words “activation energy” in your summary.  Also state the 

factors that can affect enzyme activity. 

 
______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

 

 

 



Chapter 2 Section 1 Questions (pages 28-30) 

1. What are the 3 parts of the atom? What is the charge of each part? 

    a. Part:     Charge: 

    b. Part:     Charge: 

    c. Part:     Charge: 

2. How are elements represented? 

 

3. If the element carbon (C) has 6 protons, how many electrons does it have? ______ 

4. Carbon 14 is an isotope. What does it mean to be an isotope? 

 

5. What holds atoms together in compounds? 

 

6. What are chemical formulas used for? 

 

7. What is a covalent bond? 

 

8. Circle true or false. The closer the electrons are to the nucleus, the more energy they contain. 

9. When does an atom become stable? 

 

10. What happens to an atom that does not have a full outer electron shell? 

 

11. What are poles? 

 

12. What are polar molecules? 

 

13. What type of bond holds water molecules together? ______________________________ 

14. Why do ions have an electrical charge? 

 

 

15. How does an ion become negatively charged? 

 

16. How does an ion become positively charged? 

 



Chapter 2 Section 2 Questions (pages 31-33) 

1. What percentage of the human body is water? ___________%     

2. Identify how each of the following properties are important to organisms:  

    a. Storage of energy: 

 

 

    b. Cohesion: 

 

 

    c. Adhesion: 

 

 

3. Why is it important for substances within the body to dissolve in water?   

 

 

4. What enables substances to dissolve in water?   

 

5. When you add one hydrogen ion to one hydroxide ion, what substance is formed?   

 

Chapter 2 Section 3 Questions (pages 34-37) 

1. What are organic compounds? 

 

2. What is the function of carbohydrates? 

 

3. Where are carbohydrates found in food? 

4. Explain the structure of each of the following carbohydrates and give an example of each: 

    a. Monosaccharides: 

 

 

    b. Disaccharides: 

 

 

    c. Polysaccharide: 



5. What are the functions of each of the following 4 types of lipids? 

    a. Fats: 

 

    b. Phospholipids: 

 

    c. Steroids: 

 

6. What are the 7 different sources of proteins in the body? 

    a.  

    b. 

    c. 

    d.  

    e. 

    f. 

    g. 

7. How many different amino acids exist? ______________ 

8. What are the building blocks of proteins? _________________________ 

9. What are the building blocks of nucleic acids? ________________________ 

10. What are the 2 types of nucleic acids? 

      a. 

      b. 

11. For what is ATP used? 

 

 

 

Chapter 2 Section 4 Questions (pages 38-42) 

1. What are 5 different forms of energy? 

    a. 

    b. 

    c. 

    d. 

    e. 

2. What happens when chemical bonds are broken? 



    What happens when chemical bonds are formed? 

 

3. When water freezes does it absorb or give off energy?  

    When water melts does it absorb or give off energy? 

4. What are catalysts? 

 

5. What is the function of enzymes? 

 

6. What 2 factors affect enzyme activity? 

    a. 

    b. 

   

See page 33 and figure at right: 

 On what is the pH scale based?   

 

What is the pH range of an acid?  

 

What is the pH range of a base?  

 

What is the pH of a neutral 

substance?   

 

 

 

 

 

 

 

 

  

pH = 0 

pH = 1 

pH = 2 

pH = 3 

pH = 4 

pH = 5 

pH = 6 

pH = 7 

pH = 8 

pH = 9 

pH = 10 

pH = 11 

pH = 12 

pH = 13 

pH = 14 



Video Worksheet: Nutrition #3 – Macronutrients “Carbohydrates” 

1. What is the body‟s primary source of fuel? _________________________ 

2. How much of the energy that the body uses comes from carbs? __________ 

3. Where are the carbs found that we consume? (include the living thing and the 

structure) _________________________________________________ 

4. Carbohydrates can be divided into two groups: 

Simple carbohydrates    Complex carbohydrates 

  (one important kind:)    (3 important kinds:) 

-________________    -______________________ 

        -______________________ 

        -______________________ 

 Examples :       Examples : 

 

 

 

5. There are two types of simple carbs: 

_______saccharide = one  & ________saccharides = two 

What three important elements make up these saccharides? 

 

6. What are the three monosaccharides? ______________________, 

_________________________ & ______________________________. 

7. What important organ does glucose feed? ________________________ 

8. What kind of sugar is “table sugar”? _____________________________ 

9. What does the term polysaccharide mean? ________________________ 

10. What compound does the body store glucose as? _______________________ 



11. Where in the body is glycogen stored? ________________& _____________ 

12. Where is starch found/where do we get it from? ______________________ 

13. How much fiber should you get daily? _______________________________ 

14. What percentage of our food energy comes from carbs? _________________ 

 

15. Where does carb digestion begin? _________________________ 

16. Most carbs are digested in the _________________________________ 

17. Enzymes from what organ break down polysaccharides from disaccharides? 

_______________________________ 

Nutrition #4 – Macronutrients: “Fats’’ 

18. Name 3 „‟good‟‟ properties of fats: _____________________________, 

__________________________ and ___________________________. 

19. What is another word for fat? _______________________ 

20. How many kilocalories come from fat? ___________ 

21. What are the 3 types of lipids? _______________________________, 

__________________________ and __________________________ 

22. What is the most well known sterol? ____________________________, 

Where is it made? ____________________ 

23. Where do saturated and unsaturated fatty acids come from? _____________ 

24. Where does fat digestion begin? ____________________ 

25. What enzyme in the stomach breaks down fat? ______________________ 

26. The small intestine breaks down most of the fat with the help of what 

ingredient? __________ - Why is this ingredient called and “emulsifier”? 

__________________________________________________________ 

27. Fatty acids get broken off of a  ______________________ molecule to 

digest the fat. 

 



BIOLOGY HOMEWORK:  CARBOHYDRATES 

Directions: Use your notes to help you complete the following. 

 

1. What kind of carbohydrate is glucose? _____________________________  

    Draw a structural formula of a glucose molecule.  

     

 

 

2. Draw two glucose molecules and show how they could be bonded together.  

     

 

 

    What is the new bigger molecule called after they have been bonded? ___________________ 

    What is the process of bonding two glucose molecules called? _________________________ 

3. Why is the molecular formula for sucrose C12H22O11 and not C12H24O12? 

 

 

4. Draw a piece of a polysaccharide that has ten glucose molecules bonded together. You can use  

    hexagons to represent the glucose sugars.  

   

 

    Describe why this is a polysaccharide. ____________________________________________ 

5. Your muscles and liver cells store a polysaccharide called glycogen. What process does your  

    muscle or liver cells use to break apart the macromolecule in order to release the stored energy  

    when it needs it? 

 

 

 

6. Think about what you ate today. Name all the foods you ate that are considered rich in  

    carbohydrates. Try to name the kind of carbohydrate(s) in the food if you can. For example,  

    iced tea is sucrose and water. 

 

 



BIOLOGY HOMEWORK:  LIPIDS 

Directions: Use your notes to help you complete the following. 

1. Lipids are nonpolar and therefore are soluble/insoluble in water. Circle one. 

2. Triglycerides are built from one ______________ molecule and three ___________  

    _____________.  These molecules are bonded together through the process known as  

    __________________ ___________________.  

3. How do fats differ from carbohydrates both in structure and function? 

 

 

4. Distinguish between saturated, unsaturated and polyunsaturated fats.  

 

 

 

    Which of these is considered the healthiest for you? ___________________________ 

5. What roles do lipids play in living organisms?  Give examples. 

 

 

 

6. Distinguish between a triglyceride and a phospholipid both in structure and function. 

 

 

 

 

7. Describe the basic structure of a sterol and the roles they play in living organisms?   

 

 



Video Worksheet: Nutrition #5 – Macronutrients “Proteins” 

1. What are the 3 macronutrients that your body needs for energy? ___________ 

    ____________________________________________________________ 

2. What are the building blocks of proteins? ____________________________ 

3. Chemically speaking amino acids have: 

    a. a central _________________ atom 

    b. a ____________________ atom 

    c. an _________________ group (NH2) 

    d. an _________________ group (COOH) 

    e. and a _______________ group 

   Which of the above is the only thing that changes in the chemical structure to 

   make up one of the 20 common amino acids? ___________________________ 

4. Most proteins contain at least how many amino acids? ______ 

    Some have more than _________. 

5. What type of bond connects amino acids to each other? __________________ 

6. A dipeptide consists of _____ amino acids. 

    A tripeptide consists of _____ amino acids. 

    An oligopeptide consists of a string of ____________ amino acids, with “oligo-“ 

    meaning __________. 

    A polypeptide consists of a group of ___________________ amino acids, with 

    “poly-“ meaning ___________. 

7. Mechanical digestion of protein begins in the ________________ and chemical 

    digestion of protein begins in the __________________. 

8. What are the enzymes that hydrolyze (break apart) proteins called? ________ 

9. What protease does the stomach release that begins to break down the protein 

    into smaller units and amino acids? _________________ 

10. What are 3 functions in which proteins are involved? ______________, 



     ________________, and _______________________________________. 

11. Give 3 examples of body structures in which proteins play an important role. 

      ______________, ______________, & ______________ 

12. What specific type of protein is involved in digesting food (catabolism) and 

      fusing together substances (anabolism)? __________________ 

      FYI: Metabolism = catabolism + anabolism 

13. In the immune system, what are the large protein molecules called that 

     inactivate foreign substances protecting the body from disease? __________ 

14. How many kilocalories of energy do proteins provide? ______ 

15. What percent of the kilocalories in a healthy diet should come from protein? 

      _______________ % 

16. What are amino acids that the body cannot make called? _________________ 

17. Most animal proteins are (circle one) complete / incomplete. 

      Most plant proteins are (circle one) complete / incomplete. 

18. What is the most widespread form of malnutrition? ____________________ 

      _____________________________ 

19. The recommended amount of protein is ________ grams of protein per 

      kilogram of body weight. For athletes or people who exercise, the 

      recommendation goes up to __________ grams of protein per kilogram of 

      body weight. 

20. Vegetarians don‟t eat meat. There are several types. Match them with their 

      diet. 

____ Vegan     a. excludes red meat only 

____ Lacto-vegetarian    b. excludes all animal products but dairy 

                                                                products & eggs 

____ Lacto-ovo-vegetarian   c. excludes all animal derived products 

____ Semivegetarian    d. excludes all animal products but dairy 

                                                                products 



Bonus Video Clip: Digestion 

1. Enzymes found in ________________ begin the chemical digestion of 

   carbohydrates in the mouth, while a pancreatic lipase enzyme for breaking down 

    fats is released from the _______________. 

2. The food bolus travels down the esophagus to the ________________. 

3. Another lipase is released to break down fat. At the same time, ___________ 

    is released from the stomach to begin breaking down proteins. 

4. The food then passes from the stomach to the __________ _____________, 

    where the major digestion and absorption of nutrients occurs. 

5. The pancreas releases pancreatic _______________ into the small intestine to 

    further break down carbohydrates. Disaccharides are broken down into 

     ___________________________. 

6. Bile is released from the liver and stored in the gall bladder where it enters the 

    small intestine and helps fat become ______________ _______________, so 

    lipase can work better. 

7. The pancreas also releases protein-breaking enzymes into the small intestine to 

    further break down proteins into short peptides and ___________ ________. 

8. The absorbed sugars from the carbohydrates enter the _________________ 

    to be carried throughout the body. 

9. The amino acids from the protein travel to the ________________ through 

    the portal vein where the amino acids are converted to glucose, fat, or put back 

    into protein structures. 

10. In the small intestine, the fatty acids from fat are packaged into chylomicrons, 

     which take lipids from intestinal cells into the body. The chylomicrons enter the 

     blood through the ____________________ system. 

 

 

 



BIOLOGY HOMEWORK:  PROTEINS 

Directions: Use your notes to help you complete the following. 

1. Name 2 kinds of proteins and give examples. 

 

 

 

 

2. Name 10 foods that are good sources of proteins. Try to include some plant examples. 

    a.      f. 

    b.      g. 

    c.      h. 

    d.      i. 

    e.      j. 

3. Draw any amino acid and label its five parts: R group, amino group, carboxyl group, central  

    carbon and hydrogen atom. 

 

 

 

 

 

 

 

 

4. Why are proteins so important to your cells and to your body? Cite examples of their  

    importance. 

 

 

 

 

 

5. When many amino acids are bonded together by dehydration synthesis, what is made?  

    _____________________________________ 

    What kind of covalent bond holds the two amino acids together? _______________________ 

 

6. Draw 2 amino acids bonding by dehydration synthesis. 

 

 

 

 

 

 

 

7. Since proteins are polymers of amino acids, what 3 things makes one protein different from  

    other proteins? 

 


