Chapter 4:  Cell Processes
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Materials that cells need are dissolved in water surrounding cells. There are several methods cells use to get what they need. They have what’s called a selectively permeable membrane which means they can let some things in while letting other things out. 
Diffusion

When particles move from an area of high concentration to low concentration. Basically crowded particles move to where it is less crowded.  Move from a lot to a little. 

The particles will keep moving until everything is spread out evenly. 

Equilibrium

This is when all the concentrations are the same and the cell is balanced. Particles are spread out evenly
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     A HIGHER concentration outside cell (more crowded)              Now particles are evenly spread out. (Equilibrium)
     A LOWER concentration inside Cell. (Less Crowded)         

     Particles move into the cell. (Diffusion)
Passive Transport

When a cell allows particles to just flow across the cell membrane using diffusion it is called passive transport. The cell uses no energy because diffusion does all the work.  It’s like floating in an inner tube downstream. 
Facilitated diffusion
This is when the cell has a gate to allow certain molecules to go through diffusion. They encourage diffusion to happen. 
Active Transport
This is when the cell wants to move particles from a low concentration to a higher concentration. This is the opposite direction that diffusion is pushing particles so the cell needs to use energy. This is like trying to go upstream. You need energy!
For active transport, the cell needs energy to push the particles in an opposite direction. 
Osmosis
This is diffusion of water through a membrane.  

This is simpler than it looks but can be confusing. If you keep getting confused with the information below than just memorize this: In osmosis water always moves towards the  particles!
Water molecules will move from a high to low concentration just like any other molecule. 

If you add particles to a solution then there is less room for water molecules. The water molecules become less crowded and have a lower concentration than water with no particles. Therefore water always moves towards the side with more particles.  <<<REMEMBER THIS!!!!
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Solute transport is from the left to the right;
movement of the solutes is due to the concentration
gradient (dC/dx).




In the first tube
There is a higher concentration of water on the left side than the right side because there are fewer particles in the way. The water moves to the right because there is a lower concentration of water on the right side. 

Simpler Explanation
The water moved towards the particles so moved into the right side. 
The second tube

The two sides are in equilibrium. They have the same concentration of water. Even though the left side has less water it also has less particles.  Concentration means how crowded the particles are, it doesn’t mean the total amount of particles so both sides now have the same concentration
The Effects of Osmosis
	Isotonic Solution
same concentration of particles inside and outside the cell
	The cell is in equilibrium. Stays balanced. (homeostasis)
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	Hypertonic  Solution
 Particles have higher concentration outside the cell
	Water flows out of cell and the cell shrivels. 

Think: water is too hyper to stay inside
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	Hypotonic  Solution
The cell has a higher concentration of particles inside than outside
	Water moves into the cell towards the particles. 
They HYPO sounds like hippo. Fat hippo cell
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What if the particle is too big to fit through the membrane?

Endocytosis

This is where the cell membrane wraps around a particle and pulls it into the cell. 

Exocytosis


This is opposite of endocytosis where a cell makes an opening to push out particles 

Think ENDO for enter cell 

and EXO for exit cell

Transport Comparison Chart:  

	CHARACTERISTIC
	PASSIVE TRANSPORT
(Diffusion & Osmosis)
	ACTIVE TRANSPORT

	Molecule Movement
	High to Low
	Low to High

	Uses Energy?
	No
	Yes

	              Analogies


	Rowing with the current
	Rowing against the current

	
	Cycling downhill
	Cycling uphill


______________________________________________________________________________

Photosynthesis and Respiration
Photosynthesis  -  Plants uses energy from the sun to make sugar (glucose) .

Chloroplasts  -  Part of a plant cell that is filled with chlorophyll, this is where photosynthesis occurs.
Chlorophyll  -  Chemical in chloroplast that absorbs energy from sun for photosynthesis. Makes plants green . To remember the difference you can think…chlorophyll fills the chloroplast.
The plant takes in carbon dioxide and water and combines them to make glucose (sugar as food) and oxygen (waste). 
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Notice what is going into the leaf for photosynthesis is what is on the left side of the equation and what is coming out of photosynthesis is on the right. What’s on the left are called the raw materials and what’s on the right are called the products. 
Carbon Dioxide   +    Water          Photosynthesis            Sugar (glucose)    +    Oxygen
                                                                                        
                                                        Energy from Sun
Respiration    -  This is where your cells take oxygen and use it to burn sugar(glucose) to release energy. The sugar is broken apart into carbon dioxide and water and energy is released.  Respiration happens in the mitochondria of all cells. 
       Glucose                                                                         Carbon Dioxide                                                                                                

                                                                                                     Energy (called ATP)                                                                                        

             Oxygen                                                                    Water
                                                                                            ATP is the chemical form of energy 
Notice what is going into the mitochondria for respiration is what’s on the left side of the equation and what is coming out of respiration is on the right side of the equation. 
                                                           Respiration
Sugar (glucose)    +     Oxygen                               Carbon Dioxide     +     Water     +     Energy (ATP)
Notice that respiration and photosynthesis are opposites of each other. 

Photosynthesis Makes Sugar………………….Respiration Breaks Sugar
Photosynthesis Stores Energy. ……………….Respiration Releases Energy
For photosynthesis, chloroplasts in plants use energy (sunlight) to make food (sugar).

For respiration, cells use food (sugar) to make energy (ATP).

	
	Materials
	Products

	Photosynthesis
	Carbon Dioxide and  Water
	 Glucose and oxygen

	Respiration
	Glucose and oxygen
	Carbon Dioxide and Water


__________________________________________________________

Cell Division:  Mitosis and the Cell Cycle

Cell Cycle - The process of cells reproducing. 
There are three stages:  Interphase, Mitosis and Cytokinesis. 

Interphase - Cell copies its DNA and grows to get ready to make more cells 

Mitosis - Copying of the nucleus. There are four steps to mitosis:


Prophase



Chromosomes coil and condense



Nuclear membrane disappears

Metaphase



Chromosomes line up in the middle of the cell



Chromosomes attach to spindle fibers

Anaphase



Chromosomes get pulled apart

Telophase



New nucleus is formed
Cytokinesis - Cell divides into two cells.  Each one has a nucleus and the same amount of chromosomes as the original cell.
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	Stage of Mitosis
	What’s Happening
	Remember PMAT and CMPN to help remember the steps and what happens. If you write it on your test it will help you remember the order of steps and what happens

	Prophase
	Condensing Chromosomes
	

	Metaphase
	Middle
	

	Anaphase
	Pull apart
	

	Telophase
	New Nucleus
	


Prophase








