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Unit 1 Worksheet
Date:

/146

%

Unit 1: Biological Molecules
Directions:

Read Chapter 1 from page 1-5 and Chapter 2 from page 25 (from the "Chemistry of Water"). It is a good practice to
read the chapter first before attempting to answer the questions in this worksheet. Be aware that not every possible
test question is covered by this worksheet. Any material in the chapter may appear on a test. Answer each question
as completely as you can.

Key Terms:

1. The following words can be found in BOLD throughout these. Write their definitions below. (1 mark each) 37
Atom
•

Smallest particle of an element that displays the properties of the element. Form together to
create a molecule.

Molecule
•

Two or more atoms of the same element. The smallest part of the compound.

•

The smallest unit of life that displays all the properties of life.

Cell

Biosphere
•

The air, land, and water at the surface of the Earth, in which living things are found.

Ecosystem
•

A biological community. Characterized by a flow of energy and a cycling of inorganic nutrients.

Community
•

Different species interacting with one another in the same environment.

Population
•

A group of organisms of the same species in the same area sharing a common gene pool.

Organ system
•

A group of related organs working together.
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Organ
•

Tissue
•

Energy
•

The combination of two or more different tissues performing a common function.

Similar cells combining to perform a common function.

The capacity to do work and bring about change.

Metabolism
•

All of the chemical reactions that occur in a cell.

Photosynthesis
•

Genes
•

DNA
•

Using solar energy to produce carbohydrates from carbon dioxide within a chloroplast.

Our unit of heredity that exists on a chromosome.

Deoxyribonucleic acid. The genetic material of nearly all organisms.

Mutations
•

Changes in the nucleotide structure of an organism’s DNA.

Homeostasis
•

The maintenance of normal internal conditions in a cell or organism through self-regulation.

Adaptations
•

Modification in structure, function, or behavior that makes a species more suitable to its
environment.

Natural selection
•

Evolutionary change caused by environmental selection of organisms most suited to reproduction.

Evolution
•

Calorie
•

Genetic change in a species over time.

Amount of heat energy required to raise the temperature of one gram of water by 1˚C.
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Solute
•

Solvent
•

A substance that is dissolved in a solvent to form a solution.

The liquid portion of a solution that dissolves a solute.

Hydrophilic
•

Molecules that form an ionic or hydrogen bond with water.

Hydrophobic
•

Acid
•

Base
•

Buffer
•

Non-polar molecules that repel water.

Molecules that tend to lower the pH of a solution because of their high hydrogen concentrations.

Molecules that tend to raise the pH of a solution because of their low hydrogen concentrations.

Substances that stabilize the pH of a solution.

Organic molecules
•

Always contain carbon and hydrogen and often contain oxygen. They are associated with living
things.

Dehydration reaction –
•

A water molecule is removed from the reaction.

Hydrolysis reaction-

Water is added to the reaction.

•

Carbohydrates
•

Lipids
•

Organic compounds that usually contain carbon (1), hydrogen (2), and oxygen (1).

Include fats and oils. Usually these organic compounds are soluble in non-polar solvents.

Proteins
•

An organic compound with one or more long chains (polymers) of amino acids.
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Enzymes
•

A protein that speeds chemical reactions.

Peptide bond
•

A type of covalent bond that joins two amino acids.

Nucleic acid
•

A long chain of nucleotides. Both DNA and RNA are examples of nucleic acids.

Chapter 1 pages 1 -5
1. What six characteristics does all life generally share? (6 marks)
•
•
•
•
•
•

Is organized
Requires materials and energy
Has the ability to reproduce
Responds to stimuli
Is homeostatic
Has the capacity to adapt to their environment

2. In a multicellular organism, what is the smallest structural functional unit? (1 mark)
•

The cell.

3. Give an example of organs working together in the nervous system as an organ system. (2 marks)
•

In the nervous system, the brain sends messages to the spinal cord which then sends these
messages through the spinal nerves.

4. What do living organisms need in order to carry on life’s activities? (1 mark)
•

An outside source of materials and energy

5. Briefly describe how plants and humans differ in their ways of making food. (2 marks)
•
•

Plants use carbon dioxide, water, and solar energy make their food.
Humans acquire their materials and energy by eating food.

6. What do nearly all organisms on Earth need as their source of energy? (1 mark)
•

The sun.
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7. Why are not all members of the human species exactly the same? (2 marks)
•

Because there are inheritable changes in genetic information called mutations; for example, eye
and hair color are two mutations that make people different from each other.

8. Behavior of a plant or an animal is usually in
food
, and
reproducing

response

. (4 marks)

to minimizing

injury

, obtaining

9. Animals are usually not conscious of some behaviors such as regulation of internal temperatures because
homeostasis
is usually controlled by the
nervous
system. (2 marks)

Introduction to Water

Watch the Ted-Ed lesson titled "What would happen if you didn't drink water?" by Mia Nacamulli,
https://www.youtube.com/watch?time_continue=282&v=9iMGFqMmUFs
and answer the six related questions below.
1. According to the Ted-Ed video above, what four factors does the percentage of water in our bodies depend
upon? (4 marks)
•

Location, BMI (fat index), age, gender.

2. List three major functions that water serves in our bodies. (3 marks)
•

Lubricates joints, nourishes brain and spinal cord, and regulates temperature.

3. If you don't drink enough water, what physical effect could this have on your body? What about if you drank too
much? (2 marks)
•
•

Too little water can lead to signs of cognitive impairment.
Too much water can lead to urine dilution which could cause headaches and vomiting.

4. What does the recommended intake of water depend upon? (2 marks)
•

Our environment and our weight.

5. What is the recommended intake range of water for men and women? (2 marks)
•
•

Men: 2.5 to 3.7L
Women: 2 to 2.7L

6. Other than water, list other sources of water that could supplement our daily water intake. (3 marks)
•

Beverages such as tea, coffee, fruits and vegetables such as cucumber, broccoli, and
strawberries.
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Chapter 2 pages 25 - 42
1. Explain the importance of hydrogen bonding when we think of water. (2 marks)
•

It keeps water molecules bonded to each other. Without hydrogen bonding, water would change
states at different temperatures than it does now which would mean life on Earth could not be
sustained.

2. List five main properties of water. (5 marks)
•
•
•
•
•

High heat capacity
High heat of vaporization.
It's a solvent.
Water molecules are cohesive and adhesive.
Frozen water is less dense than liquid water.

3. What do we use to indicate acidity or alkalinity of solutions? (1 mark)
•

pH scale

4. On a pH scale ranging from 0 to 14, where are acids and bases represented? (2 marks)
•
•

Base: pH above 7.
Acid: pH below 7.

5. How do buffers resist pH changes? (1 mark)
•

By taking up extra hydrogen or hydroxide ions.

6. Buffers are the most important mechanism our body has to maintain appropriate pH levels of our blood. If the
which is slightly alkaline/basic .
pH rises to 7.8, alkalosis results. Normally, the pH of our blood is 7.4
(3 marks)
7. What mixture does blood always contain? (2 marks)
•

Bicarbonate ions and carbonic acid.

8. Carbohydrates are made up of sugar
energy
they provide. (2 marks)
9. Monosaccharides or
(-OH) groups. (2 marks)
10.

molecules and are necessary to living organisms because of the

simple sugars are soluble in water because they contain a large number of hydroxyl

Sucrose
, or table sugar, is a
disaccharide
that is formed when two monosaccharides,
glucose and fructose join. To be lactose intolerant means that your body can't break down the disaccharide
lactose
that is found in
milk
. (4 marks)
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11. Polysaccharides, or
long-chain
carbohydrates, are sometimes called
carbohydrates. List three examples of polysaccharides: (5 marks)
•

complex

x

Starch, glycogen, and cellulose.

12. Give two ways that starch and glycogen are different.(2 marks)
•
•

Starch is the storage form of glucose found in plants. Glycogen is found in animals.
Starch has fewer side branches or chains of glucose coming off of the main chain than does
glycogen.

13. Why is the cellulose found in plants not a source of glucose for humans? (1 mark)
•

Cellulose can not be digested by humans because of the structure of its bonds.

14. Complete the table to show differences between fats, phospholipids and steroids. (10 marks)
Function

Fats

•
•
•

Phospholipids

•

Energy storage.
Insulates against heat loss.
Forms a protective layer around
organs.

Structure

•
•

(3 marks)
Make up cellular membranes.

(2 marks)
•
•

(1 marks)
Steroids

•

•

A type of lipid whose function
depends upon which functional groups
are attached to the atoms within the
rings.
Example: cholesterol- makes up an
animal cell’s plasma membrane.

(2 marks – include an example)
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Solid at room temperature.
Contains three fatty acids and one
glycerol molecule.

Similar to fats except one of the fatty
acids is a polar phosphate group.
A bilayer structure with a polar
(hydrophilic) head and two nonpolar
(hydrophobic) tails.

(1 marks)
•

Have four fused carbon rings as a
backbone.

(1 marks)
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15. Proteins are polymers, or long-chains, of amino acids. An amino acid is composed of a central
carbon
atom bonded to a
hydrogen
atom and three functional groups: an
amino
group, an acidic
group, and an R
-group. The R
-group determines the type of amino acid. (5 marks)
16. Name and describe each of the four levels of protein structure. (8 marks)
•
•

•
•

One: primary structure – a line of amino acids joined by peptide bonds.
Two: secondary structure – the polypeptide coils into an alpha helix (right-handed spiral) or a
beta pleated sheet (like a fan). Hydrogen bonding between the peptide bonds holds shape of the
protein.
Three: tertiary structure - globular-shaped due to covalent bonding between R groups.
Four: quaternary structure – occurs when two or more polypeptides join to form one protein.

17. List four ways that proteins can differ. (4 marks)
•

Answers may vary but can include length, sequence, shape, chemical make-up.

18. What does being denatured mean for a protein? (2 marks)
•

Exposure to extreme heat and pH can cause irreversible damage to a protein. This denaturing
affects the bonding between the R groups of the protein leading to a change in shape. Without
its normal shape, the protein will not function.

19. Compare the structure and an example of a function of DNA and RNA. (10 marks)
DNA:
• sugar – deoxyribonucleic acid
• bases – adenine, guanine, thymine, cytosine
• configuration – double stranded with base pairing
• helix shaped
• function – serves as genetic material necessary for replication.

RNA:
• sugar – ribose
• bases – adenine, guanine, uracil, cytosine
• configuration – single stranded
• no helix
• function ex. mRNA – carries information from the DNA strand to a ribosome for translation.

20. What is the role of ATP in the cell? (1 mark)
•

Adenosine triphosphate (ATP) serves as the energy carrier of the cell. The breakdown of ATP
into ADP allows that phosphate group to be used by the cells as energy.
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