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STPM Biology Notes Chapter 1 serve as a foundational resource for students embarking on their
studies in biology at the pre-university level. This chapter introduces crucial concepts and
terminologies that are essential for understanding life sciences. In this article, we will delve deeply
into the key topics covered in Chapter 1, providing a comprehensive overview that will aid students
in their learning and preparation for examinations.

1. Introduction to Biology

Biology is the scientific study of life and living organisms, encompassing various aspects such as
structure, function, growth, evolution, distribution, and taxonomy. This section outlines the
fundamental aspects of biology:

1.1 Definition of Biology
- Biology is derived from the Greek words "bios" meaning life, and "logos" meaning study.
- It encompasses a vast range of topics, including microbiology, botany, zoology, and ecology.

1.2 Importance of Biology
- Understanding biological processes is crucial for advances in medicine, environmental
conservation, and agriculture.
- It helps us comprehend the interactions between living organisms and their environments.

2. Characteristics of Living Organisms

Living organisms exhibit a set of characteristics that distinguish them from non-living entities. The
following are the key features:

2.1 Cellular Organization
- All living organisms are composed of cells, which are the basic units of life.
- Organisms can be unicellular (e.g., bacteria) or multicellular (e.g., plants and animals).

2.2 Metabolism
- Metabolism refers to the sum of all chemical reactions occurring within an organism.
- It includes catabolic reactions (breaking down molecules) and anabolic reactions (building up
molecules).



2.3 Homeostasis
- Homeostasis is the ability of an organism to maintain a stable internal environment despite
external changes.
- Examples include temperature regulation and pH balance.

2.4 Growth and Development
- Living organisms undergo growth, which is an increase in size and mass.
- Development involves changes in form and function over time.

2.5 Reproduction
- Reproduction is the process by which organisms produce offspring.
- It can be sexual or asexual, contributing to genetic diversity.

2.6 Response to Stimuli
- Organisms respond to environmental stimuli, such as light, heat, and sound.
- This responsiveness is crucial for survival and adaptation.

2.7 Adaptation through Evolution
- Over generations, species undergo adaptations to better survive in their environments.
- Natural selection drives evolutionary changes.

3. Classification of Living Organisms

The classification of living organisms, known as taxonomy, organizes the vast diversity of life into
hierarchical categories. This section discusses the major taxonomic ranks and systems used.

3.1 Taxonomic Hierarchy
- The hierarchy of classification includes the following ranks:
1. Domain
2. Kingdom
3. Phylum
4. Class
5. Order
6. Family
7. Genus
8. Species



3.2 The Three Domains of Life
- Bacteria: Prokaryotic, unicellular organisms that can be found in various environments.
- Archaea: Also prokaryotic, but often found in extreme environments and genetically distinct from
bacteria.
- Eukarya: Organisms with eukaryotic cells, including plants, animals, fungi, and protists.

3.3 Binomial Nomenclature
- Developed by Carl Linnaeus, this system names species using two Latin words: the genus name and
the species identifier.
- Example: Homo sapiens for humans.

4. Cell Structure and Function

Cells are the building blocks of life, and understanding their structure and functions is critical in
biology.

4.1 Types of Cells
- Prokaryotic Cells:
- Lack a nucleus and membrane-bound organelles.
- Example: Bacteria.
- Eukaryotic Cells:
- Have a nucleus and organelles.
- Include plant, animal, fungal, and protist cells.

4.2 Key Organelles and Their Functions
- Nucleus: Contains genetic material (DNA) and controls cell activities.
- Mitochondria: Produce energy through cellular respiration.
- Ribosomes: Synthesize proteins.
- Endoplasmic Reticulum (ER):
- Rough ER: Studded with ribosomes; involved in protein synthesis.
- Smooth ER: Synthesizes lipids and detoxifies drugs.
- Golgi Apparatus: Modifies, sorts, and packages proteins for secretion or use within the cell.
- Chloroplasts (in plant cells): Sites of photosynthesis.
- Cell Membrane: Regulates the entry and exit of substances; protects the cell.

4.3 Cell Theory
- The cell theory states:
1. All living organisms are composed of cells.
2. The cell is the basic unit of life.
3. All cells arise from pre-existing cells.



5. Biological Molecules

Biological molecules are crucial for life, and they can be categorized into four main groups:

5.1 Carbohydrates
- Composed of carbon, hydrogen, and oxygen.
- Function as energy sources and structural components.
- Examples: Glucose, starch, cellulose.

5.2 Proteins
- Made up of amino acids.
- Serve as enzymes, structural components, and transport molecules.
- Examples: Hemoglobin, enzymes like amylase.

5.3 Lipids
- Hydrophobic molecules that include fats, oils, and steroids.
- Important for energy storage, insulation, and cellular structures.
- Examples: Triglycerides, phospholipids.

5.4 Nucleic Acids
- Composed of nucleotides; include DNA and RNA.
- Function in genetic information storage and transfer.
- DNA carries genetic information, while RNA plays roles in protein synthesis.

6. Conclusion

In summary, STPM Biology Notes Chapter 1 provides an essential framework for understanding the
principles of biology. It covers the definition and importance of biology, characteristics of living
organisms, classification systems, cell structures, and biological molecules. Mastery of these
concepts is crucial for students as they progress in their studies and prepare for further topics in
biology. As students engage with this material, they will develop a deeper appreciation for the
complexity and interconnectivity of life, which is fundamental to the biological sciences.

Frequently Asked Questions



What are the main topics covered in Chapter 1 of STPM
Biology?
Chapter 1 of STPM Biology typically covers the fundamental concepts of cell biology, including cell
structure, function, and the differences between prokaryotic and eukaryotic cells.

How do prokaryotic cells differ from eukaryotic cells?
Prokaryotic cells are generally smaller, lack a nucleus, and have no membrane-bound organelles,
while eukaryotic cells are larger, possess a nucleus, and contain various membrane-bound
organelles.

What is the significance of the cell membrane in biology?
The cell membrane is crucial as it regulates the entry and exit of substances, maintains homeostasis,
and facilitates communication and signaling between cells.

Can you explain the function of the nucleus in eukaryotic
cells?
The nucleus serves as the control center of eukaryotic cells, housing the cell's genetic material
(DNA) and coordinating activities such as growth, metabolism, and reproduction.

What are organelles, and why are they important?
Organelles are specialized structures within a cell that perform specific functions, such as energy
production (mitochondria) and protein synthesis (ribosomes), essential for cellular operation and
overall organism health.

What role do ribosomes play in the cell?
Ribosomes are responsible for synthesizing proteins by translating messenger RNA (mRNA) into
amino acid sequences, which are vital for cellular function and structure.

How does studying cell biology contribute to our
understanding of life sciences?
Studying cell biology provides insights into the fundamental processes that sustain life, helps in
understanding diseases at a cellular level, and informs biotechnological advancements and medical
research.
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