Characteristics of life


	1.2 The Characteristics of Life
	Objectives



	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


Diversity – microorganisms………….plants…………animals
Common features of living things – cells, feed, excrete, respond and reproduce.
Life describes an organism which shows 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 describes how living organisms arise from living organisms of the same type.
Characteristics of living organisms

· common features of living things.
1. Organisation

The ordered way in which living thing are arranged structurally. 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 because 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, 
5. Response:
The reaction of organisms to stimuli in their environment.
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.  

(ONE RR)
Exam Questions

Section A

2005 HL

1.

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

2013 OL

3. 
Indicate whether the following statements are true (T) or false (F) by drawing a circle around T or F in

each case.

Example: The liver produces bile. 








T 
F

(a) 
Metabolism is the sum of all the chemical reactions in the body. 


T
F

(b) 
Anabolism is the breaking down of large molecules. 




T 
F

(c) 
Nutrition is the way living organisms get rid of waste. 




T 
F

Section B

2010 OL

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

___________________________________________________________________________

Section C
2004 OL

13.
(a)
What is metabolism? 
2009 OL

14.
(b)
(iv)
Explain the term excretion.

(vi)
Give two other excretory organs in the human body.
2010 OL

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

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







Answers

2005 HL Q1

	1.
	any five
	5(4)

	
	(f)
	Excretion 
	


2013 OL Q3

	3.
	
	
	
	6(3) + 2

	
	(a)
	
	T
	

	
	(c)
	
	F
	


Section B

2010 OL Q9

	9.
	(a)
	(i)
	A group of tissues (working together)
	5+1


2004 OL Q13

	13.
	(a)
	
	metabolism – (chemical) reactions taking place in a cell or in an organism

	3

2(3)


	2009 OL Q14(b)

	
	(b)
	
	

	
	
	(iv)
	Getting rid of waste (products of metabolism)

	
	
	(v)
	Water / Salts / Urea - if urine than 1(3) only                            Any two

	
	
	(vi)
	Skin / Lungs / Liver                                                                  Any two


2010 OL Q12

	12.
	(a)
	(i)
	(The sum of all) the chemical reactions (in an organism)

or catabolism + anabolism
	7+2(1)

	
	
	(ii)
	e.g. For movement/for heat/for making products/for internal

transport 

(Two points)
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