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3.1–3.3 

What is a cell?



3.1  All organisms are 
made of cells.



3.2 Prokaryotic cells are structurally simple, 
but there are many types of them.

Every cell on earth falls into one of two basic 
categories:

1. A eukaryotic cell

• has a central control structure called a nucleus, which   
contains the cell’s DNA.

• eukaryotes

2. A prokaryotic cell

• does not have a nucleus; its DNA simply resides in the 
middle of the cell.

• prokaryotes





3.3  Eukaryotic cells have compartments 
with specialized functions.



Eukaryotic cells have organelles.







3.4–3.7 

Cell membranes 

are gatekeepers.



3-4. Every cell is bordered by a plasma 
membrane.





Parts of the cell membrane, notice the 
transport protein!!!
You do not need to memorize the rest.



The Plasma Membrane 
“Fluid Mosaic”

The plasma membrane is made up from 
several different types of molecules, like a 
mosaic, and many of those molecules float 
around, held in proper orientation by 
hydrophobic and hydrophilic forces, but not 
always anchored in place. For these reasons, 
the plasma membrane is often described as 
a fluid mosaic.



3.8–3.11 

Because cell 

membranes are 

composed of 

difference parts, 

Molecules can 

move across 

membranes in 

several ways.



There are 3 types of passive transport:

1. Simple Diffusion

2. Facilitated diffusion

3. Osmosis

3.8  Passive transport is the spontaneous 
diffusion of molecules across a 
membrane down a concentration from 
High concentration to a Low 
concentration to maintain equilibrium, 
no energy is needed



Diffusion and Concentration Gradients

• Solutes

• Solvents

The Dye = Solute

Water= Solvent 
(In cells, water is 
always the 
Solvent).



A carrier protein 

is a type of 

transport protein.



Passive Transport - H to L
Simple Diffusion – movement of small 

molecules through the phospholipid 
membrane. Examples:  oxygen, carbon 
dioxide.

 Facilitated Diffusion - Most molecules 
can’t get through plasma membranes on 
their own, they are too large or too 
charged, so they require a transport 
protein. Example: glucose



OSMOSIS

Osmosis is the name for an important type 
of diffusion.  It is the diffusion of water 
across the cell membrane.  

Water can travel through the phospholipid 
membrane or an aquaporin.



Cells in Solution

 Tonicity (relates to osmosis)
• The relative concentration of solutes outside of 

the cell relative to inside the cell, so water moves 
to reach equilibrium.

• Cells can be 

• In a Hypertonic solution – more solute

• In a Hypotonic solution – lower solute

• In a Isotonic solution  - equal solute 



3.9  Osmosis 
is the passive 
diffusion of 
water across 
a membrane.





The Direction of Osmosis

Determined only by a difference in total 
concentration of all the molecules 
dissolved in the water

 It does not matter what solutes they are. 



cell wall cytoplasm and 

cell membrane

vacuole

The cell absorbs water

by osmosis ....

....but the cell wall stops the 

cell expanding any more

Plant cells – How are they different than 
animal cells in a hypotonic solution?



3.10  In active transport, cells 
use energy to move small 
molecules.

Molecules can’t always move 
spontaneously and effortlessly in and out 

of cells. 



Active Transport:
Uses Energy Directly from ATP , molecules move from 
a Low concentration to a high concentration, against 

the concentration gradient by a protein pump.



Many molecules are just too big, like food or waste 
to get into a cell by passive or active transport 
pump, so are transported in and out of the cell in a 
vesicle created from membranes. Endocytosis
(enter cell) and exocytosis (exit cell) are used for 
bulk transport of particles.  Energy is needed.



Semi – Permeable Membrane


