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As you may now know, the cell is the basic building block of all life on this planet, and whether it is a single cell organism or a multicellular organism (like yourself), cells basically operate and behave in two certain ways;

1. Cells take in energy and expel waste.

2. Cells divide.

Cells Take in Energy and Expel Waste

Cells cannot create the energy you need in order to survive.  Cells however, can take in energy from their environment, and change it into a usable form.  This cellular, energy-conversion process is simply referred to as metabolism.  The process of metabolism is very complex and it involves many chemical reactions and it requires many different cell functions to absorb, convert and dispose of waste materials.   

You learned in the last lesson that every cell has a cell membrane that separates it from its environment.  Therefore the cell membrane must also play the role of the “gate-keeper” in order for the cell to obtain raw materials.   Essentially, materials enter and leave a cell by one of three methods: diffusion, osmosis or active transport. 

Diffusion, Osmosis and Active Transport
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Diffusion is basically moving a substance from a highly concentrated area, into an area of lower concentration.  This means that if there is more air molecules outside of a cell than inside, then the more highly concentrated air molecules outside, will quite often, diffuse into the lower concentrated are of the cell until everything is equal.

Diffusion is not limited to air molecules.  A cell membrane is said to be selectively permeable.  Permeable means to permeate or pass through.  Selectively permeable means that the cell membrane chooses what materials can pass through and what materials can’t.  Often it is only the raw materials (oxygen, water, food molecules) that the cells needs, that get through.

Osmosis is very similar to Diffusion in that it is the moving of molecules from a higher concentrated area to one that is lower.  Osmosis however refers to the movement of water molecules only.  Water is very important for cell life and in fact, water makes up 80% of a cell.  Both the processes of Osmosis and Diffusion are often refereed to as passive transport, because they require no energy on the part of the cell.  Molecules will just naturally pass through the cell membrane according to the differences in concentration levels.

Active Transport is the process in which a cell actively goes after and takes in food molecules.  Unlike passive transport (diffusion, osmosis), active transport is purposeful and active, it does require energy on part of the cell. 

Cell Growth and Division

Cells, like every other living thing, grow.  However, cell size is limited by the strength of the cell wall or membrane.  If the cell was to continue to grow, at some point the cell membrane would not be strong enough to keep everything inside and would burst, killing the cell.  To solve this problem of getting too big, cells instead divide, creating two smaller identical cells out of a single large one.

Cell division take place in a series of stages or phases;

Phase 1 – Chromosomes are Copied

As you may remember it is the chromosomes that contains a person’s DNA, and it is the DNA that is the blueprint for you.  Cellular DNA is a blueprint for the cell.  During the first phase, the chromosomes are copied so that each new cell will have a complete set of sister chromosomes. Scientists call this stage Interphase.

Phase 2 – Mitosis Begins

Mitosis is the process by which the nucleus of a cell divides into two nuclei so that cell division can begin.  This occurs in the second stage or Prophase.

Phase 3 – Chromosomes Attach to the Spindle

It is during this stage that scientists call Prometaphase that spindles (mesh like threads) attach to each chromosome.  The spindles are anchored to opposite ends of the cell and will eventually pull the now copied chromosomes apart.

Phase 4 – Chromosomes Begin to Separate

It is during Phase 4 (Metaphase) that the now copied sister chromosomes actually physically separate.  The chromosomes are then pulled apart and slide along the spindles to opposite sides of the cell.

Phase 5 – Two New Nuclei Form

The second last phase of cell division (Anaphase) occurs after the chromosomes have separated.  Now that the cell has two sets of chromosomes, a nuclear membrane begins to form around each set.  Once this is complete the cell now, in effect has two nucleuses and needs only to physically split to complete the process of cell division.

Phase 6 – Two Daughter Cells are Formed

The last stage of cell division (Telophase) occurs when the cell membrane begins to move inward towards the middle.  By doing this, two new nuclei are isolated from each other and once the membrane reaches the middle it “pinches” itself off and creates two identical sister cells.  Cell division is complete.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Diffusion

Selectively Permeable

Osmosis




Passive Transport

Active Transport

2. Answer the following questions using COMPLETE SENTENCES;

a. How and why do cells grow?  What is the result of this growth?  (2 mks for quality of response)

b. What is in chromosomes that is so important? Why do you think it is important for a cell to copy it’s chromosomes?  (2 mks for quality and accuracy of response)

c. What is Mitosis and in what stage or phase does it occur?  Provide both the stage number and the scientific name for that stage.  ( 2mks for quality and accuracy of explanation)

3. On the opposite side of this paper, organize the following phases in their correct order.  Create a phrase using the first letter of each word that will help you memorize the stages of cell division.

For example, to memorize the first five Stanley Cup winners (Montreal, Detroit, Toronto, St. Louis and Montreal), you may create a phrase such as;




My Dad Tries to Sleep on Mondays.

Montreal
 Detroit
 Toronto
 St. Louis  
Montreal
You will be marked out of 5 for your ability to organize the following terms in their proper order and come up with a phrase that will help you memorize that order.


Total: ____ / 16
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Detailed Drawing of Cell Division
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