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Introduction to Living Beings and Their Structure 
 
Definition: Living beings, or organisms, are complex entities that exhibit life 
processes such as growth, reproduction, response to stimuli, metabolism, and 
adaptation. They are structured hierarchically from cells to organ systems, 
ensuring survival and functionality. All life forms, from unicellular bacteria to 
multicellular humans, share basic structural units. 
Importance: Understanding structure helps explain how organisms function, 
adapt, and interact with the environment. For example, the human body has 
billions of cells organized into tissues and organs for coordinated activities like 
digestion and movement. 
Deep Insight: Life's unity lies in cells; disruptions in structure (e.g., due to disease) 
can impair functions. Biodiversity arises from structural variations, and evolution 
shapes these for better adaptation, like camouflage in animals. 
Cell Structure: Prokaryotic and Eukaryotic Cells 
Prokaryotic Cells: Simple cells without a true nucleus; genetic material (DNA) is in 
a nucleoid region. They are smaller (1-10 micrometers) and found in bacteria and 
archaea. Examples: Escherichia coli (E. coli). They lack membrane-bound 
organelles but have ribosomes for protein synthesis, cell wall for protection, and 
plasmids for extra genes. 
Eukaryotic Cells: Complex cells with a true nucleus enclosed in a nuclear 
membrane, containing DNA. They are larger (10-100 micrometers) and include 
plants, animals, fungi, and protists. Examples: Human cheek cells or leaf cells. 
They have membrane-bound organelles for specialized functions. 
Differences Between Prokaryotic and Eukaryotic Cells: 
Nucleus: Prokaryotic: No true nucleus (nucleoid). Eukaryotic: True nucleus with 
nuclear envelope. 
Size and Complexity: Prokaryotic: Smaller, simpler. Eukaryotic: Larger, more 
complex with organelles. 
Organelles: Prokaryotic: Few or none (e.g., no mitochondria). Eukaryotic: Many 
(e.g., mitochondria, endoplasmic reticulum). 



Reproduction: Prokaryotic: Binary fission (asexual). Eukaryotic: Mitosis (asexual) 
or meiosis (sexual). 
Cell Wall: Both have, but prokaryotic is made of peptidoglycan; eukaryotic varies 
(cellulose in plants). 
Examples: Prokaryotic: Bacteria. Eukaryotic: Animals, plants. 
Deep Insight: Prokaryotes evolved first; eukaryotes likely formed by 
endosymbiosis (one cell engulfing another). This difference explains why 
prokaryotes are unicellular and eukaryotes can be multicellular, leading to diverse 
life forms. 
Different Parts of Cells and Their Functions 
Cell Membrane (Plasma Membrane): Thin, flexible barrier made of lipids and 
proteins. Controls entry/exit of substances (selective permeability). Protects the 
cell and maintains shape. Deep Insight: Facilitates osmosis (water movement) and 
active transport (energy-requiring). 
Cytoplasm: Jelly-like fluid inside the cell, containing organelles and nutrients. Site 
for metabolic reactions. Deep Insight: Cytosol (liquid part) supports chemical 
processes; cytoskeleton provides structural support and enables movement. 
Nucleus: Control center with DNA (chromosomes) that carries genetic information. 
Regulates cell activities, growth, and division. Deep Insight: Nuclear pores allow 
communication; nucleolus produces ribosomes. In prokaryotes, it's the nucleoid. 
Mitochondria: Powerhouses of the cell; convert food into energy (ATP) via 
respiration. Have their own DNA. Deep Insight: More in active cells (e.g., muscle 
cells); cristae increase surface area for energy production. 
Endoplasmic Reticulum (ER): Network of membranes. Rough ER (with ribosomes) 
synthesizes proteins; Smooth ER makes lipids and detoxifies. Deep Insight: Rough 
ER modifies proteins; smooth ER in liver cells breaks down toxins. 
Ribosomes: Tiny structures (free or attached to ER) that synthesize proteins from 
amino acids. Deep Insight: Composed of RNA and proteins; essential for all cells, 
especially in growth and repair. 
Golgi Apparatus: Modifies, sorts, and packages proteins/lipids for transport or 
storage. Deep Insight: Like a post office; adds sugars to proteins for cell 
membrane use. 
Lysosomes: Contain digestive enzymes to break down waste, old organelles, or 
foreign substances. Deep Insight: Absent in plant cells; in animals, they prevent 
diseases by destroying pathogens. 
Vacuoles: Storage organelles; large in plant cells for maintaining turgor pressure 
(rigidity). In animals, smaller for waste storage. Deep Insight: Central vacuole in 
plants stores nutrients and pigments; helps in osmoregulation. 
Other Parts: Peroxisomes (break down fatty acids), centrioles (in animal cells for 
cell division), cilia/flagella (for movement). 



Deep Insight: Organelles work together; e.g., ribosomes make proteins transported 
via ER to Golgi for packaging. Cell specialization (e.g., red blood cells for oxygen 
transport) arises from organelle differences. 
Differences Between Plant and Animal Cells 
Cell Wall: Plant: Present (cellulose for rigidity and protection). Animal: Absent 
(flexible membrane only). 
Shape: Plant: Rectangular or fixed. Animal: Irregular or round. 
Vacuoles: Plant: Large central vacuole (up to 90% of cell volume for storage and 
support). Animal: Small or absent. 
Chloroplasts: Plant: Present (for photosynthesis, contain chlorophyll). Animal: 
Absent. 
Centrioles: Plant: Absent. Animal: Present (help in cell division). 
Lysosomes: Plant: Rare or absent. Animal: Common (for digestion). 
Plastids: Plant: Present (e.g., chloroplasts for green color). Animal: Absent. 
Energy Storage: Plant: Starch in chloroplasts. Animal: Glycogen in cytoplasm. 
Deep Insight: Plant cells are autotrophic (self-feeding via photosynthesis), while 
animal cells are heterotrophic. These differences enable plants to produce food 
and animals to consume it, maintaining ecosystem balance. 
Interrelationship Among Cells, Tissues, Organs, and Organ Systems 
Cells: Basic units; perform specific functions (e.g., muscle cells contract). They 
group together for efficiency. 
Tissues: Groups of similar cells working together. Types: Epithelial 
(covering/protection), Connective (support, e.g., bone), Muscular (movement), 
Nervous (signal transmission). Deep Insight: Tissues form through cell 
differentiation; e.g., stem cells in embryos become specialized. 
Organs: Structures made of different tissues; perform complex functions. E.g., 
Heart (muscle, connective, nervous tissues) pumps blood. Deep Insight: Organs 
integrate tissues; e.g., stomach's muscular tissue contracts, epithelial lines it, 
connective supports. 
Organ Systems: Groups of organs working together for body functions. E.g., 
Digestive system (stomach, intestines) breaks down food. Interrelationships: 
Systems depend on each other; e.g., circulatory supplies nutrients to all. Deep 
Insight: Homeostasis (balance) is maintained via feedback; e.g., low blood sugar 
triggers hormone release. Disruptions (e.g., tissue damage) affect organs/systems, 
leading to diseases. 
Overall Interrelationship: Cells → Tissues → Organs → Systems → Organism. This 
hierarchy ensures division of labor; e.g., in plants, root cells form tissues for 
absorption, leading to root organ function in the whole plant. Deep Insight: 
Multicellularity evolved for complexity; unicellular organisms manage with single 
cells. 
Key Concepts and Applications 



Cell Division: Mitosis for growth/repair; meiosis for reproduction. Deep Insight: 
Errors cause mutations or diseases like cancer. 
Adaptations: Structural variations (e.g., cactus spines) for survival. Deep Insight: 
Biotechnology uses cell structures for cloning or gene therapy. 
Health Implications: Understanding structures aids in treating diseases; e.g., 
antibiotics target bacterial cell walls. 
Key Diagrams and Concepts 
Prokaryotic vs. Eukaryotic cell diagrams. 
Labeled plant and animal cell comparisons. 
Hierarchy: Cell → Tissue → Organ → System flowchart. 
Deep Insight: Mitosis stages; tissue cross-sections. 
Exam Tips 
Focus on differences and functions; memorize organelles. 
Practice labeling diagrams and explaining interrelationships. 
Relate to daily life: E.g., why plant cells have vacuoles. 
Common mistakes: Confusing prokaryotic/eukaryotic; forgetting plant-specific 
organelles. 
Important Questions for Exams (Class 8 Level) – Including BLE (Board Level 
Examination) Style 
Very Short Answer Questions (1-2 words or simple phrases) 
What is the basic unit of life? (BLE: Common in theory papers) 
Name one difference between prokaryotic and eukaryotic cells. (BLE: Direct 
comparison) 
What is the function of the nucleus? (BLE: Organelle focus) 
Which cell has chloroplasts? (BLE: Plant vs. animal) 
Define tissue. (BLE: Hierarchy basics) 
Short Answer Questions (1-2 sentences) 
Explain the difference between plant and animal cells with one example. (BLE: 
Comparative analysis) 
Describe the role of mitochondria in a cell. (BLE: Function-based) 
How do cells form tissues and organs? Give an example. (BLE: Interrelationship) 
What is the difference between rough and smooth endoplasmic reticulum? (BLE: 
Detailed organelles) 
Why are prokaryotic cells simpler than eukaryotic ones? (BLE: Evolutionary 
insight) 
Long Answer Questions (Detailed explanations, 4-6 sentences) 
Describe prokaryotic and eukaryotic cells in detail, highlighting their differences 
and examples. Explain how these differences affect their functions. (BLE: 
Comprehensive cell types) 
Explain the structure and functions of major cell organelles. How do they 
contribute to the overall functioning of a cell? (BLE: Organelle integration) 



Compare plant and animal cells with diagrams in mind. Discuss how these 
differences relate to their lifestyles and environments. (BLE: Comparative with 
applications) 
Discuss the interrelationship among cells, tissues, organs, and organ systems. 
Provide examples from the human body and explain why this hierarchy is 
important for life. (BLE: Structural hierarchy and homeostasis) 
Explain cell division and its role in growth and reproduction. How does it relate to 
the differences between unicellular and multicellular organisms? (BLE: Advanced 
cell processes) 
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