Biology – Unit 3
Dissolved substances
· Dissolved substances can move by diffusion or active transport.  Water is moved by osmosis.

Osmosis
· Osmosis – the movement of water molecules from a high water concentration to a low water concentration through a partially permeable membrane.
· Dilute solutions contain more water molecules than concentrated ones.
· If a partially permeable membrane separates two solutions of different concentrations there is a net movement of water molecules from the dilute solution to the concentrated solution.
· Animal cells do not have cell walls, so if too much water enters the cell they burst.
· If plant or animals cells lose too much water the cytoplasm shrinks, limiting cell function.
The solution on the right is 0.2m, the solution on the left is 0.5m. 0.2m means that the solution is more dilute, so therefore the water moves to the left.




      
[image: http://www.biology4kids.com/files/art/cell2_active1_240x180.gif]Active transport
· Active transport – the movement of molecules from a low concentration to a high concentration using energy from respiration. 
· It enables cells to absorb ions from a very dilute solution i.e a watery solution with a low concentration of ions. 

                                                  

Sports drinks
· [image: http://www.guyanatimesgy.com/wp-content/uploads/2013/09/lucozade.jpg]Sports drinks contain water, sugar and ions.
· The water and ions are replacing what is lost in sweat.
· The sugar is replacing what is used up by muscles in exercise. 
· If faced with a question which provides information on sports drinks,        consider who it was written by, how many people were tested, is it a scientific study?


Exchange surfaces
· Many organ systems are specialised to exchange materials. The effectiveness of these can be increased by:
1. Having a large surface area
2. Having a good blood supply (in animals.)
3. Having good ventilation (for gaseous exchange in animals.)
4. Being thin walled, to provide a shorter diffusion distance.
· Exchanging substances is more difficult as organisms get larger and more complex because there’s a long way from the exchange surfaces and where substances are needed.
[image: ]Exchange surfaces in humans
· [image: ]Villi inside the small intestine increase its surface area, with an extensive network of capillaries so digested food is quickly absorbed into the blood by diffusion or active transport.
· Alveoli in the lungs increase its surface area, to increase diffusion of co2 and o2. 
· They both have also have thin walls.


Gaseous exchange
· The lungs are located in the thorax (upper body) and are protected by the ribcage.
· The diaphragm separates the thorax from the abdomen (lower body).
· [image: ]The breathing system takes air into and out of the body so that oxygen can diffuse into the bloodstream, and carbon dioxide can diffuse into the bloodstream and out into the air.

How we breathe in:
1. The intercostal muscles and diaphragm contract. 
2. The volume of the thorax increases. (ribs move up and out, diaphragm flattens)
3. Pressure decreases, so air is drawn in. 
· The opposite happens for breathing out. 
· Ventilation  - the movement of air in and out of the lungs.

Exchange systems in plants

Roots
· Water and mineral ions are absorbed by the roots. 
· Roots have root hair cells to increase their surface area for absorption. 

[image: http://3219a2.medialib.glogster.com/media/9b/9bc662e36cc35e158c5681b4b46de60e88a32f1346af50943d9d3be32ec976e7/crop-imp-stomata-jpg.jpg]Leaves
· Carbon dioxide enters leaves by diffusion.
· Leaves are flat to increase their surface area for diffusion. 
· There are air spaces inside the leaf to increase the surface area for gas exchange. 
· There are stomata on the upper and lower (mostly lower) surface of leaves to allow carbon dioxide to diffuse in, and oxygen from photosynthesis to diffuse out. 
· The size of stomata is controlled by guard cells. 

Guard cells
Stomata


Evaporating water
· Evaporation is more rapid in dry, windy and hot conditions.
· If plants lose water faster than being replaced, stomata can close to reduce wilting.  
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