Characteristics of life


	1.2 The Characteristics of Life
	Objectives

At the end of this sub section students should be able to:

	1.2.1 Search for Definition of Life


	1. Present an outline of the diversity of living things

2. Describe the requirements in a search for a definition of Life

3. List the common features & behaviours identified as living.

4. Define the term: metabolism.

5. Define the expression: continuity of life

	1.2.2 Definition of Life
	6. Define the term: life.

	1.2.3 Characteristics of Life
	7. Definition and identification of the "characteristics of life", through fundamental principles and interactions of organisation, nutrition, excretion, response and reproduction


Biology = study of life.

All organisms have a need for metabolism and continuity of life.

Metabolism is the sum of all the chemical reactions in an organism.

· Catabolic reactions involve the breakdown of large substances to smaller ones e.g. digestion and respiration.

· Anabolic reactions involve smaller molecules being used to make larger molecules e.g. (i) photosynthesis, (ii) synthesis of proteins, lipids, DNA (iii) anabolic steroid drugs (illegal) being used to build up muscle and bone.

Continuity of life is the ability of organisms to exist from one generation to the next.
Organisms do their best to survive in their environment and then reproduce so that life may continue.

Continuity of life means that life can only arise from living things of the same type (biogenesis). 

Alive?

Look for evidence of metabolism or organisation.

Characteristics of living organisms

Organisms have five basic responses to their needs: 

1. Organisation

All living things are made of cells  - cell theory. Some consists of one cell (unicellular) e.g. bacteria and Amoeba, others multicellular e.g. humans.

All organisms carry out their activities in cells. This gives a structured plan to improve efficiency and increase the chances of survival.

	Structure
	Human example

	Cell
	Cheek cell

	Tissue (group of cells with similar function)
	Lining of cheek

	Organ
	Stomach

	Organ system
	Digestive system

	Organism
	Individuals e.g. human

	Population
	All the people living in one area


2. Nutrition (feeding):
Nutrition is the way organisms obtain and use food. Food is needed as a source of materials and energy.  Plants and some bacteria are autotrophic i.e. they make their own food.  Animals, fungi and most bacteria are heterotophic i.e. they have to consume food which is made by plants.

3. Excretion:

Excretion is the removal of waste products of metabolism e.g. urea and carbon dioxide from the body.  These waste products can become toxic to the cell if allowed to accumulate.  The organism tries to maintain a constant internal environment (homeostasis).

Plants have less need for excretion ‘cos they make their own food and do not produce or take in as much waste (stomata used for waste gases).

Advanced animals transfer waste internally from cells to blood to excretory organs e.g. lungs, skin, urinary system.  Liver breaks down toxic material.

4. Reproduction:

The formation of new individuals.  Sexual reproduction involves the fusion of gametes whereas asexual involves cell division e.g. budding, binary fission, vegetative propagation, fragmentation.
5. Behaviour (Sensitivity):
This is the ability to detect and respond to external/internal stimuli.  

Animals use their muscles and glands to respond to stimuli such as light, temp., pressure and sound (5 senses).  Animals tend to move to find food mainly and avoid danger. 

Movement in plants is not so obvious. Plants show growth tropisms e.g. respond to light (e.g. stem bends towards light), water, gravity, chemicals, temp. and touch.  

Other characteristics of life are:

· Respiration - the controlled release of energy, from food, in the body cells.

Aerobic respiration uses oxygen and gives out CO2 and H2O.  Anaerobic = no oxygen.

· Growth - an increase in the number or size of cells.  Each organism gets bigger until it has reached a mature size.  If parts are wounded new growth occurs to repair the damage.

1.2.1 A Search for a Definition of Life
2004 OL

13.
(a)
What is metabolism? 
2010 OL

12. 
(a) 
(i) 
What is meant by metabolism?

1.2.3 Characteristics of Life 
2010 OL

4. 
Choose each term from the following list and place it in Column A to match a description from Column B. The first one has been completed as an example. 

Dominant      Gamete       Gene       Mutation       Genetics       Genotype 
	Column A 
	Column B 

	     Genetics 
	The study of biological inheritance 

	(ii) 
	A sex cell 


2010 OL

9. 
(a) 
(i) 
In biology, what is meant by the term organ? 
12. 
(a) 

(ii) 
Give two reasons why living things need energy. 






(9)
2005 HL

1.

(f)
Removal from the body of the waste products of metabolism is called…..……………………

1.2.1 A Search for a Definition of Life 

Where is your learning at?

Green: 

I know it all

Amber: 

I have some idea – check the answers 

Red:


I need to start studying this section 

Can you answer the following questions?

	
	A Search for a Definition of Life
	Green
	Amber
	Red

	1
	Present an outline of the diversity of living things
	
	
	

	2
	Describe the requirements in a search for a definition of Life
	
	
	

	3
	List the common features & behaviours identified as living.
	
	
	

	4
	Define the term: metabolism.
	
	
	

	5
	Define the expression: continuity of life.
	
	
	


1.2.2 Definition of Life 
Where is your learning at?

Green: 

I know it all

Amber: 

I have some idea – check the answers 

Red:


I need to start studying this section 
Can you answer the following question?

	
	A Search for a Definition of Life
	Green
	Amber
	Red

	1
	Define the term: life.
	
	
	


1.2.3 Characteristics of Life 

Where is your learning at?
Green: 

I know it all

Amber: 

I have some idea – check the answers 

Red:


I need to start studying this section 
Can you answer the following question?
	
	Characteristics of Life
	Green
	Amber
	Red

	1
	What is meant by the "characteristics of life"?
	
	
	

	2
	List the "characteristics of life", 
	
	
	

	3
	Explain each of the following in relation to the "characteristics of life":

(a) Nutrition, 

(b) Excretion, 

(c) Response 

(d) Reproduction
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