
Biology    Unit 3   A View of the Cell 
 

3:1 Types of Microscopes 
MICROSCOPE:  tool used 
to magnify small details 
SIMPLE MICROSCOPE:  
microscope using only one 
lens; magnifying glass 
COMPOUND 
MICROSCOPE:  
microscope using 2 lenses 
on either end of a tube 
 
 
 
 
ELECTRON MICROSCOPE: microscope using 
a beam of electrons to illuminate specimen, 
yielding greater magnification and resolution 
 
TRANSMISSION ELECTRON MICROSCOPE: 
stream of electrons pass through small 
structures, illuminating parts  

 Used in cancer research, virology, and 
pollution  

 
SCANNING ELECTRON MICROCOPE: 
Stream of electrons is reflected off surface 
of small structures, yielding a 3-dimensional 
image  Plant Cell 



 Used in forensic investigations (gunshot residue, 
counterfeit bank notes) 

 
 
 
 

 
 

 
 
 
 

 
 
 
 
3:2 The Discovery of the Cell 
 
Remember, a characteristic of an organism is that they are 
made of at least one cell.  
 
CELL:  the smallest unit that can carry on all of the 
processes of life  

Bull Shark Skin 

Pollen 

.45 cartridge and then the firing pin impression on the same type of bullet 



Organization Levels of Life: Atoms Organisms 
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In 1665, ROBERT HOOKE used a microscope 
to examine a thin slice of cork (dead plant cells) 
and they looked like small boxes. 
 
Hooke is responsible for naming cells. He called 
them cells because they looked like the small 

rooms that monks lived in.  
 
In 1673, ANTON VAN 
LEEUWENHOEK was first to 
view a living organism. 
Leeuwenhoek used a simple, 
handheld microscope to view 
pond water and scrapings from 
his teeth.   
 
In 1838, a German botanist named MATTHIAS SCHLEIDEN 
concluded that all plants were made of cells. In 1839, a 
German zoologist named THEODORE SCHWANN, 
concluded that all animals were made of cells.  
 
In 1855, Rudolph Virchow observed, under the microscope, 
cells dividing.  
 
Schleiden and Schwann created the CELL THEORY:  

 all living things are made of cells 

 cells are the basic unit of structure and function in an 
organism 

 cells come from the reproduction of existing cells  
 



In 1970, American Biologist, LYNN MARGULIS, provided 
evidence that some organelles within cells were at one time 
free living cells themselves. Supporting evidence included 
organelles with their own DNA, 
chloroplast and Mitochondria. 
 
 

3:3 Cell Diversity 
 
Three basic types of cells: 

1. Animal Cell 
2. Plant Cell 
3. Bacterial Cell  

 
 
Organisms will either be: 
UNICELLULAR: an organism that consists of a single cell 
OR 
MULTICELLULAR: an organism that consists of many cells 
 
Levels of Structure in Multicellular Organisms 

1. CELL 
2. TISSUE:  group of cells that are alike in 

structure and perform a special task.  
3. ORGAN:  group of tissue working 

together to perform a certain activity. 
4. ORGAN SYSTEM:  group of organs 

working together to perform a certain 
activity. 

 
 



Cell sizes can range from 5-50 micrometers (microns) in 
diameter. 

 
  
I cm=10,000 microns 
1 inch=25,000 microns  
 
Are the cells in an elephant bigger, smaller or about the 
same size as those in a mouse?  
About the same size, BUT elephants have more cells than 
the mouse 
 
Multicellular Organisms often specialize 
(take on different shapes and functions).  
Specialized Animal Cell Examples: 

 Muscle Cells 

 Red Blood Cells 

 Cheek Cells  
 

 



Specialized Plant Cell 
Examples: 

 Guard Cells 

 Xylem Cells 

 Pollen  
 
 
3:4 Cell Types and Areas 
Two Basic Types of Cells 
1. PROKARYOTIC CELL: simple cell with no membrane 

bound nucleus nor membrane bound organelles.   
EX – bacteria 

 DO NOT have a nucleus or organelles 

 Existed before any other type of cell 

 Simplest type of cell  

 Nucleoid region (center) contains the 
DNA 

 Surrounded by cell membrane & cell 
wall (peptidoglycan)  

 
2. EUKARYOTIC CELL: complex cell with membrane bound 

nucleus and membrane bound organelles.   
EX – protists, fungi, plants, and animals 

 These are cells that HAVE a nucleus and membrane-
bound organelles  

 3 basic structures: nucleus, cell membrane, 
cytoplasm with organelles  

 
 



 
Boundaries and Areas in Both Types of Cells 

 CELL MEMBRANE or 
PLASMA MEMBRANE:  acts 
as a barrier between the inside 
and the outside of a cell;  
o   

 

 CYTOPLASM:  cell fluid contained within the cell 
membrane 
o Jelly-like substance  
o Contains all of the organelles 

 
3:5 Eukaryotic Cell Structures 
ORGANELLES:  “little organs”, functional parts of the cell, 
separated from the cytoplasm by membranes. 
 

ALL ORGANELLES HAVE A FUNCTION IN THE JOB OF 
THE CELL--MAKING PROTEINS. 
 

 
Cell Organelles found in Plants & Animals 
1. NUCLEUS:  central portion of the cell that 

contains DNA and controls cells functions 
2. NUCLEAR MEMBRANE:  boundary 

between cytoplasm and nucleus; double 
membrane with pores  

3. NUCLEOLUS: site where the DNA is concentrated when 
it is in the process of making ribosomes 

4. ENDOPLASMIC RETICULUM:  system of double 
membranes, transports materials through the cell. 



 Rough Endoplasmic 
Reticulum-has ribosomes on 
its surface to make membrane 
proteins and proteins for export 
out of the cell 

 Smooth Endoplasmic 
Reticulum-makes cell products 
that are used inside the cell  

5. RIBOSOMES:  protein manufacturing sites attached to 
the endoplasmic reticulum. 

6. MITOCHONDRIA:  site of cellular respiration; changes 
glucose (cell food) to ATP (cell fuel) for energy to run the 
cell. 

 Surrounded by a double membrane 

 Has its own DNA 

 CRISTAE:  folded inner membrane to increase surface 
area for more chemical reactions  

7. VACUOLES:  fluid filled storages sites 
8. LYSOSOMES:  rid the cell of wastes, digests unneeded 

materials.  
9. GOLGI APPARATUS:  packages proteins for export from 

the cell.  
10. CYTOSKELETON: network of thin tubes and filaments 

that crisscrosses the cytosol 

 MICTROTUBULES: hollow tubes 
made of a protein called tubulin. 
Hold organelles in place, maintain 
a cell’s shape, and act as tracks 
that guide organelles throughout 
the cell 



 MICROFILAMENTS: long threads of beadlike 
protein actin and are linked end to end and 
wrapped like a rope. Contribute to cell movement 
and in contraction of muscle cells  

 
Cell Organelles found only in Animals 

 
CENTRIOLES: an organelle that 
is composed of two short 
microtubules at right angles to 
each other and that has an 
active role in cell division  
 
 
 

 

Cell Organelles found only in Plants 
 
1. CHLOROPLASTS:  

organelles that contain 
chlorophyll (green 
pigment), site of 
photosynthesis (making 
food from energy of the 
sun). 

2. CELL WALL:  rigid 
structure surrounding and 
supporting the cell 

3. CENTRAL VACUOLE: large, fluid-filled organelle that 
stores water, enzymes, metabolic wastes, and other 
materials 



3:6 The Plasma Membrane 
 Organisms must adjust to changes in their environment. 
 Living cells maintain a balance by controlling materials that 

enter and leave.  This is accomplished by the CELL 
MEMBRANE, which is selectively permeable.  

 
SELECTIVELY PERMEABLE:  membrane that allows some 
materials to pass through (water glucose, nutrients) while 
keeping others out (wastes). 

 
Structure of the Cell Membrane 
1. It is a BILAYER, a structure made up of 2 

layers. 
2. Each layer is made up of a sheet of lipid (fat) 

molecules. 
3. Protein molecules are embedded in the lipid 

bilayers. 

 help to move large molecules  

 attached on the surface  
4. Heads contain glycerol and a phosphate are 

HYDROPHILLIC (“water” “loving”) 
5. Tails are made of two fatty acids and are 

HYDROPHOBIC (“water” “fearing”)  



 
 

 
 
 
 
 
 
 
 
3:7 Cellular Motility 
 
CILIUM: (cilia) short, hairlike 
cytoplasmic projections that line the 
cell membrane  
 Found on paramecium, on cells 
in the inner ear that vibrate and help 
detect sound, located along 
respiratory tube 
 
 
FLAGELLUM: (flagella) a long, 
hairlike structure that grows out 
of a cell and enables the cell to 
move 
 Many kinds of protists use 
flagella to propel themselves, as 
do human sperm cells 
 



PSEUDOPODIUM: 
(pseudopodia) a retractable, 
temporary cytoplasmic extension 
that functions in food ingestion 
and movement in certain 
amoeboid cells 
 A key characteristic of most 
protozoa  

 
 
3:8 Diffusion 

 All objects in motion have KINETIC ENERGY: energy of 
motion.   

 The particles that make up the object moves in a straight 
line until it collides with another particle. 

 The overall movement of particles is from areas of high 
concentration to areas of low concentration.   

 This movement causes the particles to spread evenly 
throughout their given space. 

 No energy output from the cell is needed to accomplish 
this movement. 

 

DIFFUSION:  movement of particle from areas of high 
concentration to areas of low concentration. 
 

EQUILIBRIUM:  when particles are spread evenly 
throughout a given space. 



 
 

Once EQUILIBRIUM is reached the particles will continue to 
move, but diffusion stops because the concentration is the 
same throughout. 
 
4 Factors that determine the rate of diffusion: 

1. Steepness of concentration gradient-the bigger the 
difference between the two sides of the membrane 
the quicker the rate of diffusion 

2. Temperature-higher temperatures give molecules 
more kinetic energy 

3. Surface Area-the greater the surface area the faster 
the diffusion can take place  

4. The type of molecule or ion diffusing-Large molecules 
need more energy to get them to move so they tend 
to diffuse more slowly. Non-polar molecules diffuse 
easier because they are soluble in the non-polar 
phospholipid tails  

 
 
 



3:9 Facilitated Diffusion 
FACILITATED DIFFUSION: the transport of substances 
through a cell membrane along a concentration gradient with 
the aid of carrier proteins  
 
Facilitated diffusion is a type 
passive transport. 
 
It is used for molecules that 
may be too large to pass 
through the pores in the 
membrane.  
 
CARRIER PROTEINS: a protein that transports substances 
across a cell membrane 
 
 
3:10 Osmosis 
 

OSMOSIS:  the diffusion of water molecules from areas of 
high water concentration to areas of low water concentration. 
 

Conditions between a Cell and its Environment 

 ISOTONIC: the solution outside the cell contains the 
SAME concentration of solutes and water as inside the 
cell. 
Under ISOTONIC conditions the cell will neither gain nor 
lose water. 



 

 

 HYPOTONIC:  the solution outside the cell has a LOWER 
concentration of solutes and a HIGHER concentration of 
water than inside the cell. 
Under HYPOTONIC conditions water molecules move 
INTO the cell by osmosis. 

 

 HYPERTONIC:  the solution outside the cell has a 
HIGHER concentration of solutes and a LOWER 
concentration of water than inside the cell. 
Under HYPERTONIC conditions water molecules move 
OUT OF the cell by osmosis. 



 

 

 

3:11 Active Transport  
 

ACTIVE TRANSPORT:  when cells use ENERGY to take in 
needed materials that are in lower concentration outside the 
cell than inside. 

 
 
 
Active transport requires 
energy because it goes 
against diffusion pressure. 
 
 



Movement in Vesicles 
VESICLE: pouch pinched off from the cell membrane and 
becomes a membrane-bound organelle  
 
ENDOCYTOSIS: 
process by which cells 
ingest external fluid, 
macromolecules, and 
large particles, including 
other cells 
 
 
PHAGOCYTOSIS: the 
process by which a cell 
engulfs large particles or whole 
cells, either as a defense 
mechanism or as a means to 
obtain food  
 
 
PINOCYTOSIS: a method of 
active transport across the cell 
membrane in which the cell 
takes in extracellular fluids  
 
EXOCYTOSIS: process by which a 
substance is released from the cell 
through a vesicle that transports the 
substance to the cell surface and 
then fuses with the membrane to let 
the substance out  


