Ap Biology Unit 1 Notes

Unit 1: Chemistry of Life

Elements

= Elements: are subsiances thal cannol be broken down inlo simpler substances by
chemical maans

« Oxygen (0), caoon (C), hydrogen (H), and nitrogan (N).

»  Thise four elements ane used 1o buld bickogichl molecules, such & carbotydrates,
profeins, lipids, and nuceic acids. Thay an also used b form storage compounds and
calls in all organisms

»  Some elements are known as trace ebements because thay are required by an
arganism anly in vy Small quanbibes, They mdlude iron (Fa), ieding (1), #nd copper
(=]

# Olher ebements ane present bul in smallar quantities

Subatomic Particles

&« Atoms are the wit of life and are the bulding biocks of the physical workd
»  Protons ana posilively charged [+) particles
MNeulnons ane uncharged panicles
o Elcirons ang negatively charged (=) paricles
« Scme atoms have tha same number of prolons tad differ in the numbar of neutrons in
the nuclews. Thesa are called isclopes

Compounds

« Consists of two or more slemants

» The atoms of 8 compound are hebd together by chemical bonds, which may be ionic
bonds, covalent bonds. of hydrogen bonds

« Anlonlc bond is formed babtwesan two aloms when one of mone electrons are
transferred froem one atom Lo the other

« Tha charged forms of the atoms ane called ions

A covalent bond is formed whin slecrons are shaded between aoms. If the slecrons
are shared equally between the atoms. the bond is called non-polar covalent. If the
elecirons ane shared unequally, the bond is called polar oovabenl

Water: The Versatile Molecule

AP Biology Unit 1 Notes provide a foundational understanding of the
principles that underpin biological processes. This unit sets the stage for
the complexities of living organisms, focusing on the chemistry of life,
cellular structure, and the functions of macromolecules. Understanding these
concepts is crucial for students preparing for the AP Biology exam, as they
form the basis for more advanced topics encountered later in the course. This
article will cover essential topics within Unit 1, including the chemistry of
life, water properties, macromolecules, and cell structure.

Chemistry of Life

The chemistry of life is foundational to understanding biological systems. It



encompasses the elements, compounds, and reactions that make up living
organisms.

Elements and Compounds

- Major Elements: The four major elements that form the basis of life are
carbon (C), hydrogen (H), oxygen (0), and nitrogen (N). These elements are
often referred to as CHON.

- Trace Elements: Other elements are needed in smaller amounts, such as
calcium (Ca), phosphorus (P), potassium (K), sulfur (S), and iron (Fe).

- Compounds: Compounds are substances formed when two or more elements bond
together. For example, water (H20) is a compound consisting of hydrogen and
oxygen.

Chemical Bonds

1. Ionic Bonds: Formed when electrons are transferred from one atom to
another, creating charged ions that attract each other.

2. Covalent Bonds: Formed when two atoms share electrons. This type of bond
can be polar or nonpolar, depending on the electronegativity of the atoms
involved.

3. Hydrogen Bonds: Weak bonds that occur between polar molecules,
particularly involving hydrogen and highly electronegative atoms like oxygen
or nitrogen.

Water and Its Properties

Water is vital for all forms of life and has unique properties that
facilitate biological processes.

Unique Properties of Water

- Cohesion and Adhesion: Water molecules are attracted to each other
(cohesion) and to other substances (adhesion), which play crucial roles in
processes like transpiration in plants.

- High Specific Heat: Water can absorb a large amount of heat before its
temperature changes significantly, which helps maintain stable temperatures
in organisms and environments.

- Universal Solvent: Water's polar nature allows it to dissolve a wide
variety of substances, making it essential for biochemical reactions.



- Density Anomaly: Ice is less dense than liquid water, allowing it to float.
This property is critical for aquatic life during cold seasons.

Macromolecules

Macromolecules are large, complex molecules that are essential to biological
functions. There are four main types of macromolecules: carbohydrates,
lipids, proteins, and nucleic acids.

Carbohydrates

- Structure: Composed of carbon, hydrogen, and oxygen, typically in a ratio
of 1:2:1.

- Types:

1. Monosaccharides: Simple sugars like glucose and fructose.

2. Disaccharides: Formed by two monosaccharides, e.g., sucrose (glucose +
fructose).

3. Polysaccharides: Long chains of monosaccharides, e.g., starch, glycogen,
and cellulose.

- Function: Provide energy and serve as structural components in cells.

Proteins

- Structure: Made up of amino acids linked by peptide bonds. The sequence of
amino acids determines the protein's structure and function.

- Levels of Structure:

1. Primary: Sequence of amino acids.

2. Secondary: Local folding patterns such as alpha-helix and beta-pleated
sheets.

3. Tertiary: Overall three-dimensional shape.

4. Quaternary: Association of multiple polypeptide chains.

- Function: Enzymatic activity, transport, defense, and structural support.

Lipids

- Structure: Diverse group of hydrophobic molecules, including fats,
phospholipids, and steroids.

- Types:

1. Fats: Composed of glycerol and fatty acids; used for energy storage.
2. Phospholipids: Comprised of two fatty acids and a phosphate group;
essential for cell membranes.



3. Steroids: Four fused carbon rings; include hormones like testosterone and
cholesterol.

- Function: Energy storage, membrane structure, and signaling molecules.

Nucleic Acids

- Structure: Composed of nucleotides, which include a phosphate group, a
sugar, and a nitrogenous base.

- Types:

1. DNA (Deoxyribonucleic Acid): Double-stranded helix that stores genetic
information.

2. RNA (Ribonucleic Acid): Single-stranded, involved in protein synthesis and
gene regulation.

- Function: Store and transmit genetic information.

Cell Structure

Cells are the basic units of life. Understanding their structure is essential
for grasping how biological processes occur.

Prokaryotic vs. Eukaryotic Cells

- Prokaryotic Cells:

- Lack a nucleus and membrane-bound organelles.

- Smaller and simpler in structure (e.g., bacteria and archaea).
- Genetic material is located in the nucleoid region.

- Eukaryotic Cells:

- Have a defined nucleus and membrane-bound organelles (e.g., plants,
animals, fungi).

- Larger and more complex.

- Organelles include mitochondria, endoplasmic reticulum, Golgi apparatus,
and lysosomes.

Cell Membrane Structure and Function

- Phospholipid Bilayer: Composed of hydrophilic heads and hydrophobic tails,
creating a semi-permeable membrane.

- Proteins: Integral and peripheral proteins play roles in transport,
signaling, and structural support.

- Fluid Mosaic Model: Describes the cell membrane's dynamic and flexible



nature, allowing for the movement of components.

Conclusion

AP Biology Unit 1 Notes lay the groundwork for understanding the essential
concepts of biology, including the chemistry of life, the properties of
water, the structure and function of macromolecules, and the differences
between prokaryotic and eukaryotic cells. Mastery of these topics is crucial
for success in AP Biology and for appreciating the complexity of life. As
students continue through the course, these foundational principles will be
built upon, leading to a deeper understanding of biological systems and
processes. By internalizing these concepts, students can enhance their
analytical skills and apply their knowledge to various biological scenarios,
preparing them for advanced study in the field.

Frequently Asked Questions

What are the key themes covered in AP Biology Unit
1?

AP Biology Unit 1 focuses on the chemistry of life, including the structure
and function of macromolecules, properties of water, and the importance of
carbon in biological systems.

How does water's polarity affect its properties?

Water's polarity leads to hydrogen bonding, which gives it unique properties
such as high specific heat, cohesion, and adhesion, all of which are
essential for life processes.

What are the four major macromolecules studied in
Unit 17?

The four major macromolecules are carbohydrates, lipids, proteins, and
nucleic acids, each playing crucial roles in biological functions and
structures.

Why is carbon considered the backbone of life?

Carbon is versatile and can form four covalent bonds, allowing it to create
complex molecules and structures that are necessary for the diversity of
life.

What role do enzymes play in biological reactions



discussed in Unit 17

Enzymes act as catalysts that speed up biochemical reactions by lowering the
activation energy, allowing processes such as metabolism to occur
efficiently.
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