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Biology 150: 1st in-class examination



Name_______________________


February 5, 2016

Indicate the lab you are registered in:   

Tuesday, 10-11:50 ______;
Tuesday, 1-2:50 ______; Tuesday, 3-4:50 ______; Wednesday, 11-12:30 _______
Answer the questions in the space provided and you may also use the back of the page to complete your response. There are 32 questions worth a total of 50 points (plus three bonus questions). The point value of individual questions appears in parentheses.

1. As the temperature drops during a fall frost the cells of an apple hanging on a tree convert much of their store of amylopectin to sucrose (which has antifreeze properties). This is an example of which characteristic of all living things? (1)
2. All science assumes uniformity of natural laws. What does this mean?  (1)
3. Explain how discovery science and hypothetical (i.e. explanatory) science differ? (1)

4. For what were Barry Marshall and Robin Warren awarded the Nobel Prize? (1)

5. Charles Darwin’s major contribution to Biology was his realization that survival in nature was subject to natural selection. He also realized that two other processes combined with natural selection to drive evolution. Name those two processes. (2)

6. In class I described the history of wild mustard cultivation as an example of artificial selection. Describe one other different example.  (1)
7. In humans, as in other organisms, O, C, and H are the most abundant elements. What is the fourth most abundant? (1)

8. Consider the atom 14C. (5)

a) what is its atomic number?

b) what is its atomic mass?

c) it contains ______ protons, _______ neutrons, and _______ electrons. 

d) how many of its electrons normally reside in its outer electron shell?

e) name the most common naturally occurring Carbon isotope. 

9. If the half-life of 14C is about 5,730 years,     (2)

a) why is the amount in the atmosphere more or less constant over time? 

b) suppose, today, you had 10g of pure 14C. About how much would you have left after another 11,460 years.   

10. Circle all the polar covalent bonds: (1)

              0-H     C-C
N-H
H-C
H-H     NaCl

11. Molecules that contain polar covalent bonds or are ionic and are therefore quite water soluble are said to be ________________, while those composed of non-polar covalent bonds and less water soluble are said to be _________________. Those molecules that contain both entirely non-polar regions as well as polar/ionic regions are said to be _________________________. (3)

12. You are designing a building and are choosing the isolation material to be used in the walls. Substance A has a specific heat of  1 calorie/g. Substance B has a specific heat of 0.2 calories/g. Which material would make the better insulator? (1)

13. What is a buffer? (1)

14. For the following molecule draw its geometric isomer and label it cis or trans: (2)





15. A compound consists of a single carbon bound to a phosphate and to multiple H. Draw the compound showing all atoms and bonds. (1)

16. Name one ketose hexose. (1) 

17. What is the name for the reaction in which insertion of a water molecule is used to break apart the monomers of a biological polymer? (1)

18. Of what (monosaccharide(s)) is sucrose composed? (1)
19. Name one polysaccharide composed of α glucose. (1)

20. Saturated or unsaturated? (1)
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21. Cholesterol and testosterone are, but a phospholipid is not, a _________________. (1)

22. What kind of molecule is this? (1)




23. What is meant by the primary structure of protein. (1)
24. Give two examples of secondary protein structure. (2)

25. The molecule below occurs in nucleotides: (6)




a) what is the name of this molecule?

b) number its carbons (assuming this molecule is part of a nucleotide)

c) indicate to which carbon the nucleotide base is attached

d) indicate to which carbon the phosphate(s) is attached

e) indicate the O that would be  missing if this nucleotide was incorporated into DNA

f) indicate the carbon that connect this molecule to the next nucleotide in DNA or RNA

26. What does it mean to say DNA is antiparallel? (1)
27. In complete DNA molecules which bases “base-pair” together? (1) 
28. Name three pyrimidines. Which ones occur in which nucleic acid? (2)

29. Describe three differences between DNA and RNA. (3)

30. Cells are small. Explain why. (2)
31. Cells like that lack a nucleus are called _______________________________ . (1)

Bonus:

1. What functional group ends every protein? (1)

2. Barry Marshall and Robin Warren are both citizens of what country? (1)
3. Each glucose contains how many of each C, H, and O atoms? (2)
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