Biology 10:  Study Guide for exam 4 
Populations

1. Define “population.”  How is population density calculated?  

2. How do you calculate population growth rates? (what 2 things contribute to making a population larger and what 2 things contribute to making it smaller?)

3. Compare and contrast density dependent and density independent limiting factors.  Give examples of each.

4. For populations experiencing exponential growth, the larger the population gets, the _______it grows.

5. What is “carrying capacity”  Can it change?  
6. What 2 factors determine the size of a population’s carrying capacity? 

7. What happens if a population goes above its carrying capacity? (3 possibilities)

8. Do all populations reach their carrying capacity?   Why or why not?

9. Even though our population growth rate is slow in the United States, we still contribute to overpopulation.  How?

10. How big is the human population today?  When are we projected to level off and how big will our population be then?  Is it possible our population won’t reach this level?  Why?

11. What is an ecological footprint?  Which countries have larger ecological footprints: developed nations or developing nations?  Why?

Communities and Ecosystems:
1. Which types of interspecific interactions are:  +/+, -/-, and +/-?  Give examples of each. 

2. What is competitive exclusion?  What causes it? 
3. Explain resource partitioning– what causes it?

4. Why is a food web more realistic than a food chain?
5. Describe the “rule of 10” AKA “the 10% rule.”
6. Which organisms will be most abundant in an ecosystem: producers or consumers? Why?
7. Which organisms will be most abundant in an ecosystem: herbivores or carnivores? Why?
8. Describe the consequences of the rule of 10 we discussed in class (biomagnification, large animals eat low of food chain, omnivores and population size)
9. How does the rule of 10 relate to human carrying capacity? 
10. What is a keystone species? Describe the example we discussed in class: sea otters and sea urchins.  Why have otters declined in Alaska? What happens when these keystone species are removed from their habitat?

11. Describe the carbon and nitrogen cycles (a good way to study this is to try to diagram each cycle without looking at your notes.)  List the four bacteria types that are involved in the nitrogen cycle and what each one does.

12. Explain how the greenhouse effect works; how is this related to carbon dioxide levels?
13. What are the causes and consequences of climate change (just the ones we discussed in class)? 
14. How do we know: about carbon dioxide emissions and arctic sea ice thinning. (see climate central videos)
15. What year is the Arctic projected to be completely ice free in the summer? How has this projected date changed over the last few years?  Why?  When is Glacier National Park expected to be glacier free?  How has this projected date changed over the last few years? 

16. What are the positive feedback loops that accelerate climate change? (name 3)
17. If the planet is getting warmer, why are some places on earth colder than ever?

Plant Structure and Function:

1. What are the 3 major plant tissue types?  What are their functions in roots, stems and leaves? 

2.  In plants, what is the source of carbon dioxide?  Water? How and where do these molecules enter the plant? Why do plants need carbon dioxide and water?

3.  What are the 3 functions of a root?
4.  Be able to identify, give the function, and differentiate between the different parts of a root: root hairs, root epidermis,  root apical meristem, root cortex, endodermis, xylem, phloem, 
5. What causes water to enter the root?

6.  Besides water, what other types of molecules are absorbed through the plant root? What process is used to bring them into the root? 

7.  What type of structure needs a high surface area to volume ratio (in general)? What parts of a plant have a high surface area to volume?  
8. What are the stomata for?  Where are they located? How do the stomata open and close?  
9.  Be able to identify the parts of a leaf.  Give the function of each: cuticle, stomata, epidermis, spongy and pallisade mesophyll, guard cells, vascular tissue.  

11.  How does water move from roots to leaves?

12. Describe the process of sugar transport from the root of a plant to the tip of the plant and the reverse.
