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Where did we come from?  How did life begin on Earth?  These questions come to everybody’s mind at some point in their lives.  The answer to these questions is best answered by examining the microscopic components of life… cells.  Just as atoms are the building blocks of matter, cells are the building blocks of life.   Cells are basically living material surrounded by a border, or barrier (can you say “cell wall”?), that separates the cell from its environment.

There are certain characteristics that all forms of life share.  Organisms (living things) are made up of cells that are able to move, perform complex chemical activities, grow and develop, respond to a stimulus and most importantly, reproduce.  Some living things contain only a single cell, these single-cell organisms, like the paramecium, can perform all the functions (just outlined) for life.  Other living things that you are probably more familiar with are multi-cellular organisms with millions or trillions of individual cells that work together to contain and produce life.  Humans, for instance, contain over 6 trillion cells in their body, each one of these cells itself is a life force, but they all work together, in their own specialized way to create a living being with the potential to understand how its’ own body works.

In order for your body to continue to grow and operate (move), the cells in your body must grow, store energy, and repair and replace cells and other body parts.  In order to do this it must perform many complex chemical activities.  The building up and breaking down of usable food substances is needed in order for this to occur, and the process in which all of these complex activities takes place is called metabolism.  In other words, metabolism is the sum total of all the chemical reactions that occur in a living thing.  In order for metabolism to occur, an organism must first acquire or ingest food.  Humans and animals ingest by eating plants and single cell organism must absorb material.

Once something is ingested, then metabolism can take place.  We can break metabolism into three simple parts; (1) Digestion, (2) Respiration, (3) Excretion.  Digestion is the process in which food is broken down into smaller and simpler substances, which can either be stored or used as energy by cells.  This fuel created by digestion usually needs oxygen to help convert it into energy (just like you need air to help a fire burn).  The process in which living things take in oxygen and uses it to produce energy is called respiration.  Essentially, you get the energy you need by combining the foods you eat with the oxygen you breathe.  The last step in this process is excretion.  Excretion is the physical removal of unwanted or unusable by-products of digestion.  Not all of the chemical substances created by digestion are usable some are waste products.  These waste products have to be removed otherwise they will build up and eventually poison the body or the organism.

All life is designed to grow and develop.  Organisms respond and react to outside stimulus (which is any change in the environment or surroundings) and offer a response (which is any action, movement or change in behavior).  Organisms, including humans will grow and develop, react and respond and will reproduce and then eventually die.  A life span of organisms varies depending upon what type of organism it is and its ability to grow and develop in its environment.  Obviously the life span of a carrot in a wet and nursing garden will last longer than a carrot in a dry, hard field.  The type of organism will also have an effect on the life span.  A typical human will live 75-85 years, whereas some pine trees may live to be over 5000 years old.

Regardless as to how long an organism lives, its main purpose is to reproduce in order to continue on as a species.  There are two types of reproduction, (1) sexual reproduction and (2) asexual reproduction.  Sexual reproduction requires two parents, a male and a female and is the preferred method of reproduction by complex multi-cellular organisms like plants, animals and humans.  Asexual reproduction is when an organism divides itself to create a new organism.  Some plants and reptiles can reproduce asexually, but it is the single-celled bacteria that tend to reproduce asexually the most.

Once a new living organism is created it needs energy, food, water, oxygen, living space and the ability to maintain a fairly constant body temperature in order to survive.  The primary source of energy for plants is the sun, other animals eat plants and make use of their stored energy.  Other animals eat the plant eaters and make use of their energy.  In this way all living organisms on this planet make use of the sun’s energy in one form or another.

Food and water are an absolute necessity for life.  Plants make their own food, but most animals ingest food (either plant or animal).  Water is even more important than food for a living organism.  Humans can last about a week without food, but only a few days without water, this is largely because like other animals, humans are made up of mostly water, in fact your body is approximately 65% water.   Water not only makes up most of your cellular structure, it is also used to help digest and transport food and energy throughout your system.  Metabolism would come to a complete stop without water.

Oxygen is another important component of life.  Oxygen is needed for respiration and whether we inhale oxygen directly from the air or filter it through gills and extract it from water (like fish), it is another absolute for life.  Interestingly, the air we breathe is made up of a number of gases, with oxygen being only one part of it.  When we inhale we take in air and our lungs extract the oxygen.  We exhale waste gas, which is mostly carbon dioxide.  Luckily for us, plants take in carbon dioxide and exhale oxygen.  This neat relationship helps maintain a balance of breathable air on earth.
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The last thing all living organisms need is living space.  A fish needs a pond to swim in and a lion needs an African plain with lots of other animals to eat.  Often an organisms living space is inhabited by other organisms that compete for the same food, water and resources.  This natural competition help keeps organisms in balance.  For example, if the population of timber wolves increases to an unhealthy number they then start to reduce their food supply (deer/elk).  Soon there are no more food sources for the wolves and then they end up starving themselves.  In most cases nature creates a natural balance between predator and prey, it is often only humans that can use their intelligence to survive in an inhospitable living space.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Cells
Organisms 

Metabolism

Stimulus

Asexual Reproduction



2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words and using your own examples, describe the three parts associated with metabolism.  (2 mks for quality of response and inclusion of examples)

b. What is the main purpose in life for almost all organisms?  Identify and describe the two different ways in which this is done. (2 mks for quality of response and description)

c. Why do we need water and oxygen to live?  Provide examples to back up your response.  (2 mks for quality of response).

d. In your own words, describe how “living space” and “competition” work in nature.  What organism is the exception to this rule?  (2 mks for quality of response and accuracy of description)

3. In the space provide opposite, create your own diagram of a cell using the image included in the readings as your model.

You will be marked out of 5 for quality and accuracy of your work

Total Marks: ____ / 17
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