INS Biology Workshop I

October 9, 2003

· Form groups of 5 people. Introduce yourselves, choose a facilitator and a recorder.

· Each person should keep his or her own record of their workshop work. I would like the recorder to prepare a brief written summary to turn in that gives the names of the groups members, how far progress was made, and what problems were easy or difficult. If difficult, why was that so?

1. You are surveying an animal population and you split the area into 5 sections with an assistant surveying each section. They email you their final results:

Worker A:  25 

Worker B: 111

Worker C: 200

Worker D:    3

Worker E:   49

Based on this data, what should you report as the total population number? Which worker has made your job difficult and what would help you give a more reliable answer?

2. You are examining an odd new alien life form. It is a single cell shaped like a cube, 10.0 cm. on each side. 

a. What is the surface area of this organism? Give your answer in both square cm and square m.

b. What is the volume of the organism? Give your answer in cubic cm and cubic m.

c. If food and oxygen have to reach the inside of the organism by diffusing from the side or edge, what is the shortest diffusion distance needed for a molecule to travel to the center?

3. The organism in question 2 then surprises you by splitting into a number of 1.00 cm cubes, with no volume change.

a. How has the surface area of the organism changed?

b. How has the ratio of surface area to volume changed?

c. How has the shortest diffusion distance changed?

d. Comment on what this may mean for the dimensions of cells or other aspects of living organisms.

4. Fill in the missing items in the following table:

Element 
Symbol
Atomic Number
Atomic Mass
Number of protons
Number of neutrons
Number of electrons

Potassium


39


19


Fe



30




16
32




Iodine 





53


Ca
20


20


5. The mineral part of bone is approximately represented by Ca5(PO4)3OH. This is the same formula as the mineral apatite.

a. What elements are present here? 

b. What are their ratios in terms of number of atoms?

c. What are their ratios in terms of mass amount?

6. The only form humans can use nitrogen in is as amino acids and proteins. The average value for most proteins is about 14 % nitrogen by weight. If a person is in nitrogen balance (our normal state) the amount of nitrogen lost from the body each day equals the amount gained. Assume you have a person who consumed 70.0 g of protein each day. 

a. How much nitrogen must this person lose each day to stay in nitrogen balance?

b. In a positive nitrogen balance, the person takes in more N that they excrete. What might be some biological states that would result in a positive nitrogen balance? A negative nitrogen balance?

7. Make a list of the functions molecules serve for living creatures. I’ll give you one to start: source of energy. How many more can you come up with?

8. The attached table gives the composition of the earth’s crust, seawater, and the value for average biomass (mass of living creatures). 

a. What elements are abundant on earth but not used much for biological structures?

b. What elements are rare on earth but significantly more concentrated in living structures?

c. Think about 8b. What does this tell you about factors that are likely to be limiting in ecosystems for organism growth?

