Biology – Unit 2 
Cells and cell structure
Animal cells
[image: ]Animal cells contain the following parts:
· Nucleus – contains DNA and controls cell activities. 
· Cell membrane – controls what goes it and out of the cell. 
· Cytoplasm – where chemical reactions take place. 
· Mitochondria – produces energy from respiration.
· Ribosomes – make proteins from amino acids. 
Plant cells
Plant and algal cells have the following extra parts: 
· Cell wall (made from cellulose) – strengthens the cell.
· Chloroplasts – contain chlorophyll which absorb light energy to make food.
· Vacuole – contains cell sap (sugars and salts). 
Bacterial cells
· Bacterial cells are made up of a cytoplasm, cell membrane and cell wall.
· The genes are not in a distinct nucleus (there is a loop of DNA)
· They do not have mitochondria. 
Yeast cells
· Yeast is a single-celled organism.
· They have a nucleus, cytoplasm, cell membrane, ribosomes, mitochondria and a cell wall. 
Specialised cells

	Sperm cell
	Root hair cell 
	Red blood cell

	· Lots of mitochondria to provide energy from respiration.
· A tail to swim to the egg.
	· Hair-like structure to increase surface area to absorb more water and minerals.
	· Special shape to give it a large surface area to carry more o2. 
· No nucleus so more space to carry oxygen.

	[image: http://cdn.zmescience.com/wp-content/uploads/2012/12/sperm-cell.jpeg]
	[image: http://www.bbc.co.uk/schools/gcsebitesize/science/images/addgateway_roothaircell.gif]
	[image: http://singularityhub.com/wp-content/uploads/2008/08/red-blood-cells.bmp]



Dissolved substances
· Dissolved substances can move in and out of cells by diffusion.
· Diffusion is the spreading out of particles from a high concentration to a low concentration. 
· Diffusion happens in gases and solutions. 
· The greater the difference in concentration, the faster the rate of diffusion. 
· Oxygen required for respiration moves in and out of cells by diffusion.

Tissues, organs and organ systems. 
· [image: http://www.biologycorner.com/resources/levels_of_organization_01.jpg]The cells of multicellular organisms may differentiate and become adapted for specific functions. 
· Large multicellular organisms develop systems from exchanging materials. 
· During the development of a multicellular organism, cells differentiate so they can perform different functions.
Tissues
Tissues are groups of similar cells that work together to carry out a particular function. Examples include:
· Muscular tissue, which contracts to bring about movement.
· Glandular tissue, which can produce substances such as hormones and enzymes. 
· Epithelial tissue, which covers some parts of the body.  
Organs 
Organs are groups of different tissue that work together to perform a certain function. The stomach is an organ which contains:
· Muscular tissue, to churn up the contents. 
· Glandular tissue, to produce digestive juices. 
· Epithelial tissue, to cover the outside and inside of the stomach.
Organ systems
[image: http://www.bbc.co.uk/bitesize/intermediate2/biology/images/200/166_bitesize_intermediate2_biology_digestion.png]An organ system is a group of organs working together to perform a particular function, organ systems form organisms. An example is the digestive system which includes:
· Glands, such as the pancreas and salivary glands, which produce digestive juices.
· The stomach and small intestine, where digestion occurs. 
· The liver, which produces bile. 
· The small intestine, where absorption of soluble foods occurs.
· The large intestine, where water is absorbed from undigested food, producing faeces. 

[image: ]Plant organs 
Plant organs include stems, roots and leaves. Examples of plant tissues include: 
· epidermal tissues, which cover the plant 
· mesophyll, which carries out photosynthesis 
· xylem and phloem, which transport substances around the plant. 

Photosynthesis
Carbon dioxide + water  oxygen +glucose
          (light energy)

During photosynthesis:
· Light energy is absorbed by a green substance called chlorophyll, which is found in the chloroplasts.
· The energy is used by converting carbon dioxide (from the air), and water (from the soil) into sugar (glucose).
· Oxygen is produced as a by-product. 
[image: rate of photosynthesis plotted against temperature. the rate begins to slow as the temperature continues to increase]Limiting factors
The rate of photosynthesis may be limited by:
Temperature 
· A low temperature will limit the rate as the molecules will move less and therefore the reaction happens slower 
· Beyond this point, enzymes are denatured.

Carbon dioxide 
· A shortage of CO2 will limit the rate as fewer molecules will be available for the reaction. 
[image: rate of photosynthesis plotted against light intensity. the rate begins to slow as the light intensity continues to increase]
Light intensity 
· A shortage of light means there is less energy to power the reaction. 
· Where circled, light intensity is a limiting factor, beyond this CO2 or temperature is a limiting factor. 


Farming practices 
· The easiest way to create the ideal environment to grow plants is to grow them in a greenhouse.
· [image: http://beverleyoutdoorfurniture.co.uk/blog/wp-content/uploads/2012/12/greenhouse-2.jpg]The use of artificial light allows photosynthesis to continue after daylight hours. Bright lights also provide a higher than normal light intensity. 
· Greenhouses trap the sun’s heat, but make sure that temp. isn’t limiting. 
· Heaters may be used in winter, and ventilation in winter. 
· To increase the level of CO2, farmers use paraffin heaters, they heat the greenhouse AND produce CO2 as a by-product.
· In practice, the farmer will need to find the optimum growing conditions for the crop, given the costs of providing extra lighting, heat and carbon dioxide. 

Glucose (from photosynthesis) in plants and algae
· Some is converted into insoluble starch for storage. 
· Some of the glucose produced is used in respiration. 
Some glucose is used for: 
· Producing fats and oils for storage 
· Producing cellulose, which strengthens the cell wall
· To produce proteins (with nitrate ions from the soil)
Organisms and their environment
[image: http://thumbs.dreamstime.com/z/classic-thermometer-10466137.jpg]Physical factors
Physical factors that may affect organisms are: 
Temperature: 
· Temperature affects the rate of an organism’s metabolism. 
· Some organisms cannot maintain a constant high body temperature. 
· They cannot tolerate extreme temperatures. 
· Organisms that can maintain a constant high body temperature may also struggle to survive in extreme temperatures. 
Availability of nutrients: 
· Nutrients such as nitrates are essential for the growth of plants and 
               microorganisms. 
· If there is a low concentration of these nutrients, these organisms struggle to 
              grow and survive. 
Amount of light: 
· Plants require light as an energy source for photosynthesis. 
· In low light intensities plants grow very slowly. 
Availability of water:
· All organisms require water. 
· It is essential because chemical reactions that occur inside and outside cells 
              occur in solution in water. 
· In the absence of water, cells, and therefore organisms, die 
Availability of oxygen: 
· Oxygen is essential for aerobic respiration. 
· It can become limited in the soil, so plant roots cannot grow and absorb 
              mineral ions and water. 
· It can also become limited in water, so aquatic organisms struggle to respire 
              and survive. 
Availability of carbon dioxide: 
· Carbon dioxide is essential for photosynthesis. 
· This can become limited in an environment where there are many plants. 
· This will reduce the rate of growth of plants.

Collecting quantitative data
Transects
· A transect is a line across a habitat or part of a habitat. 
· It can be as simple as a string or rope placed in a line on the ground. 
· The number of organisms of each species can be observed and recorded at regular intervals along the transect.
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