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Biology 150: Final examination



Name_______________________

May 8, 2018

Indicate the lab you are registered in:   

Thursday, 9:00-11:50 ______; Thursday, 11:00-12:50 ______; Thursday, 2:00-3:50 _______
Answer the questions in the space provided and you may also use the back of the page to complete your response. There are 47 questions worth a total of 100 points (plus five points in bonus questions). The point value of individual questions appears in parentheses.

1. Homeostasis is a characteristic of all living things. What is it? (1)

2. Define or describe artificial selection. (1) 

3. In order, what are the four most common elements in the human body? (1)

4. What is most abundant isotope of Carbon in nature? (1)
5. Name a hexose ketose. (1)

6. What kind of lipid is below? Is it saturated or unsaturated? Cis or trans? (3)
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7. How does the structure of a wax differ from a triglyceride?  (1)

8. What kind of lipid is below? (1)
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9. Name the most common steroid found in nature? (1)

10. Draw the structure of an amino acid. (1) 

11. Every protein begins with what functional group? (1)

12. What is meant by the primary structure of a protein? (1)

13. What level of protein structure included distant interactions of parts of a polypeptide with each other through formation of disulfide bridges, hydrogen bonds, ionic bonds, and van der Waals interactions? (1)

14. The term ___________________ describes the fluid contents of the cell while ________________ refers to the contents of the cell exclusive of the nucleus and __________________ refers to the fluid contents of the cell exclusive of all the organelles. (3)

15. The presence of what organelle distinguishes eukaryotes from prokaryotes? (1)

16. Name the two types Endoplasmic Reticulum. What function does each serve? (2)

17. Describe and/or illustrate the Cisternal Maturation Model. To what organelle does it refer? (2)

18. Describe and/or illustrate the Endomembrane System. What organelles are involved? (3)

19. What are lysosomes? What distinguishes Primary Lysosomes from Secondary Lysosomes? (2)

20. In a chloroplast, vesicles called ______________ are arranged in stacks called___________ which are located inside the space inside the inner membrane which is called the _____________. (3)
21. Outline the events of glycolysis. Name the initial fuel molecule, two intermediate compounds, and the end product while indicating how many of each occur for a single initial fuel molecule. Show where energy storage molecules are involved and give an accounting of the numbers produced. (6)

22. Diagram pyruvate oxidation. Where does this reaction occur? (4)

23. How does respiration consume fats? (2)

24. The longer the distance the slower a person runs. Explain why sprinters can run faster than milers and why milers can run faster than marathoners. (3)

25. Friedrich discovered DNA in 1870. What was he able determine about the molecule? (1)
26. What is “bacteria transformation”? Who discovered it? (2)
27. Describe and/or diagram the Avery, MacLeod, and McCarty experiment that demonstrated the importance of DNA to bacterial transformation. (4)
28. Describe transcription. Where does it start? What does it? Travelling which direction? How does it stop? (4)

29. Name the three parts of interphase. How are they distinct from each other? (2)

30. Five events occur in prophase. What are they? (2)
31. A centromere consists of two halves called ____________________. (1)

32. In what phase of mitosis do the chromatids separate? (1)

33. Contrast how cytokinesis occurs in animal cells versus plant cells. (4)

34. What is the equivalent process to cell division called in prokaryotes? (1)

35. What important survival-improving function does sex appear to serve? (1)

36. Prophase I differs from prophase in three ways. Describe them. (3)

37. At what phase of meiosis do chromatids separate? (1)

38. At what phase of meiosis do homologues separate? (1)

39. What is an image of all the chromosomes of an individual, in which the homologues are arranged in side-by-side in pairs, longest to shortest, called? (1)

40. There are three types of lifecycles in eukaryotes. Name and diagram each and indicate how they differ and each other and indicate which organisms each is characteristic of. (3)
41. When Mendel crossed a monohybrid cross of purple flowered plants with white flowered plants, what was or were the phenotype(s) and genotype(s) of the F1 and of the F2 generations in what proportions? (4)
42. What did Mendel cross to perform his “testcross” experiment. What were the results? (3)

43. State Mendel’s second law (i.e. the law of independent assortment). (1)
44. You cross a wild type fruit fly with a triple mutant that has stubby wings, knobby legs, and white abdomens. All the F1s have wild type appearance.

(a) assuming the loci are unlinked, what proportion of the F2s would you expect (i) to have the mutant phenotype for all three genes and (ii) to have the wild type phenotype for all three genes? (2)
(b) assuming the three genes are so tightly linked that no crossing over at all is observed in in the F2s, what proportion of the F2s would you expect (i) to have the mutant phenotype for all three genes and (ii) to have the wild type phenotype for all three genes? (2)
45. What is the difference between sexual recombination and genetic recombination? In Mendel’s and Punnett’s F2 results indicate the sexual and genetic recombinant classes. (4)
46. T.H.Morgan discovered sex-linkage in fruit-flies when he crossed a white-eyed male with a red-eyed female. 
(a) What was the phenotypes of the F1s and of the F2s in what proportions (2)
(b) What was the genotype(s) of the F1s and of the F2s in what proportions (2)

47. When Alfred Sturtevant used the frequency of observed crossing over to map genes on fruit fly chromosomes his results were somewhat skewed. How so? And why? (2) 
Bonus questions:
(1) Mendel did his experiments at a monastery in the city of Brno, which is today in what country? (1)
(2) Mitosis was first observed in the year ________ and meiosis was first observed in _________ (2)
(3) In what year was the chromosomal theory of inheritance formally articulated? (1)

(4) In what year was crossing over first observed? (1)

