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Biology 150: Final Examination



Name_______________________


May 14, 2015

Indicate the lab you are registered in:   

Monday, 9-10:50 ______ ;
Tuesday, 10-11:50 ______;
   Tuesday, 1-2:50 _______ ;   Tuesday, 3-4:50 ______

Answer the questions in the space provided and you may also use the back of the page to complete your response. There are 39 questions worth a total of 100 points (plus three bonus questions). The point value of individual questions appears in parentheses.

1. Charles Darwin described three processes that explain the existence of evolution. Name or describe all three. (3)

2. What four elements make up greater than 95% of the human body? (1)
3. For each of the following bonds indicate if they are non-polar covalent, ionic, or polar covalent.(1)

C-C ___________, O-H ___________, Na-Cl ___________, N-H __________, C-H __________
4.  Draw each of the following common functional groups of organic molecules. As well indicate whether each is acidic, basic, non-polar, or polar. (4) .

i) phosphate

ii) hydroxyl

iii)carboxyl

iv) amino

5. Name one hexose ketose. (1)

6. Draw the structure of an amino acid. (1)
7. What is the type of bond called that joins amino acids together in a protein? (1)

8. To what does the primary structure of a protein refer? (1)
9. What is the essential difference between prokaryote and eukaryote cells? (1)
10. Distinguish between cytoplasm and protoplasm. (1)
11. Describe the nuclear envelope. (2)
12. Make a diagram of a mitochondrion. Label the membrane(s), cristae and the matrix. Where are ribosomes found? (3)

13. What are thylakoids? What are grana? Where are these found? (3)

14. Where in eukaryote cell does aerobic respiration occur? (1)

15. The existence of what two organelles is attributed to the endosymbiosis hypothesis. Explain. (3)

16. What determines reaction rate ΔG, ΔH, ΔS, and/or EA? (1)

17. In the second reaction of glycolysis glucose-6-phosphate is isomerized fructose-6-phosphate. The measured Keq for this reaction shows ΔG to be slightly positive. Explain why this reaction proceeds. (2)

18. Diagram the Kreb’s cycle. Name the incoming compound as well as two cycle compounds. Show how many energy carrier molecules are generated by each turn of the cycle. (6)
19. Diagram or explain the events of respiratory electron transport, chemiosmosis, and oxidative phosphorylation. (6)
20. In 1870, Friedrich Miescher was the first to isolate nucleic acids. What was he able to discover about the mix of DNA and RNA that he had isolated? (2)

21. In 1928, Fred Griffiths discover bacterial transformation. What is “bacterial transformation”? (1)

22. Describe the experiment conducted by Avery, MacLeod, and McCarty in 1944 that demonstrated the chemical basis of bacterial transformation. (4)

23. Describe and/or diagram the lac operon. Name and indicate the relative location of the different elements. Describe how changing lactose concentration alters function. (4)

24. Draw the cell cycle. Label appropriately M phase, Interphase, G1, G2, mitosis, S, cytokinesis, and DNA replication. (4)

25. What events occur in prophase? (5)

26. How does cytokinesis differ between a plant cell and an animal cell? (3)

27. How does the haploid lifecycle differ from the diploid lifecycle? (2)

28. How does prophase 1 differ from prophase? (3)

29. At what stage of Meiosis do the homologous chromosomes separate? (1)

30. During what decade did Gregor Mendel conduct his experiments with pea varieties? (1)

31. What does it mean to say genes are linked? (1)

32. Distinguish between the terms genotype and phenotype. (2)

33. In Mendel’s monohybrid cross experiment involving purple and white flowered pea plants, 

a) What was the phenotype(s) and the genotype(s) of the F1 generation and in what ratio(s)? (2)
b) What was the phenotype(s) and the genotype(s) of the F2 generation and in what ratio(s)? (2)

34. You are an amateur orchid (plant) breeder. You cross a plant of a variety with deep purple flowers with another plant with pale blue flowers. The F1 generation is neither deep purple nor pale blue but a medium blue. The F2 plants are either deep purple, medium blue, or pale blue in a ratio of 1:2:1. These results appear to be an example of what phenomenon? Explain why some of the plants are medium blue. (3)
35. You cross a fruit fly with “stubby” wings with a wild type (normal) fly. All the F1 have normal wings and the F2 generation are a 3:1 mix of normal to stubby winged individuals. You then cross more of the  F1 individuals with others of original stubby winged parent type. What phenotype(s) and genotype(s) and in what ratios would you expect the progeny to be? (2)

36. What does Mendel’s second law state? (2)
37. Outline the experiment completed by T.H. Morgan in 1909 in which he demonstrated sex-linkage. (3)  

38. You experimentally cross a fruit fly with both unusual forked bristles and with a yellow abdomen with a wild type (normal) individual. All the progeny are normal. You then cross these individuals. The resulting flies consist mostly of a 3:1 ratio of normal flies to ones with both forked bristles and yellow abdomens but there was also a few individuals with either normal bristles and yellow abdomens or forked bristles and normal abdomens. 
a) If Mendel himself had been doing this experiment, what phenotypes in what ratio’s would he have expected to find in the F2 generation?  (2) 

b) What would appear the likely explanation for your “non-Mendelian” results? (2)

c) Which of your F2 progeny are the genetic recombinant class(es)? (2)

39. You perform one more experiment with your flies. You cross a fly of the F1 generation with one from the F2 generation that has both forked bristles and a yellow abdomen. The result in the progeny is a total of exactly 1000 flies: 475 appear completely wild type, 475 have both forked bristles and yellow abdomens, 25 have normal bristles and yellow abdomens, and 25 have forked bristles and normal abdomens. (3)
a) Which are the genetic recombinant class(es)?

b) How far apart are the loci?

Bonus questions:

Okay, this same question has appeared on each of the last two finals and, since nobody has asked me about it, you all must have it figured out:

It is often said that Mendel was lucky not to encounter the confusing complication of linkage in his dihybrid crosses. He experimented with seven traits (i.e. flower color, flower position, seed color, seed shape, pod shape, pod color, and stem length) and the pea has only seven chromosomes. Some have said that had he experimented with just one more trait, he would have had problems. It is probably not that simple. We will never know with certainty the identity of Mendel’s gene pairs due to zealous office cleaning following his death, but it is likely that he worked with three genes on chromosome 4, two genes on chromosome 1, and one gene in each of chromosomes 5 and 7. 
a. Sooooooo.....Why didn’t Gregor Mendel find linkage? (1)
b. If he had found linkage why would it have been so much more confusing for him than it was for Punnett? (1)
