1
8

Biology 150: Final examination



Name_______________________


May 9, 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 100 points (a couple bonus questions totaling 5 points). The point value of individual questions appears in parentheses.

1. 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)

2. 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)

3. 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

4. What does it mean to say DNA is antiparallel? (1)

5. In complete DNA molecules which bases “base-pair” together? (1) 

6. Name three pyrimidines. Which ones occur in which nucleic acid? (2)

7. Name the two major forms of endoplasmic reticulum and describe what occurs in each. (2)

8. Describe the principle evidence for the endosymbiosis hypothesis. What organelle(s) does it refer to? (4)

9. The cytoskeleton consists of three types of protein fibers. Name each and name the protein subunits of each. (3)

10. Describe the principle active transporter in animal cells. How is it “electrogenic”? (4)

11. Name the three types of endocytosis. (3)

12. Diagram glycolysis indicating the starting fuel molecule, the involvement of energy carrier molecules the names and relative numbers of two intermediate molecules and the final product(s). Give an accounting of the harvested energy. (5)

13. Diagram or explain the events of respiratory electron transport, chemiosmosis, and oxidative phosphorylation. (6)

14. DNA replication turns out to be a complex process. For E. coli DNA replication, describe replication of the lagging strand following the passage of topoisomerase and helicase mentioning DNA polymerase I, DNA polymerase III, DNA ligase, single stranded binding proteins, primers, RNA primase, Okazaki fragments. (5)
15. Explain the difference between the different types of point mutations (silent, missense, and nonsense. (3)

16. An E.coli cell suddenly encounters a concentration of lactose. Describe or diagram what happens so that the concentration of enzymes essential to the cells catabolism of lactose rises. (3)

17. If, at the same time as this E.coli cell encounters lactose, the cell glucose is low, the concentration of lactose catabolism enzymes will rise even higher. How? (3)

18. How does histone acetylation impact gene expression in eukaryotes? (2)

19. In plants the haploid plant is called a _________________________ it bears one or both of structures that (a) produce sperm and are called __________________________ or (b) enclose an egg cell and are called ___________________________________. (3)

20. Describe three ways prophase I differs from prophase. (3)

21. The location a gene on both chromosomes of a homologous pair is called the ___________ of the gene. Different forms of a gene are referred to as _______________. Individuals with identical copies of a gene on its homologous chromosomes are said to be ________________ while individuals with two different forms of the same gene are _____________________. (4)

22. Mendel’s experiments with peas involved both cross pollination followed by self-pollination what is the difference between cross pollination and self-pollination? (1)

23. In Mendel’s monohybrid crosses involving flower color, all the progeny of a cross between an individual true-breeding for purple flower color and another individual true-breeding for white flower color had purple colored flowers. This allowed Mendel to decide that the heritable purple genetic “factor” was _______________ over the white “factor”, which he termed _________________.  Growing up the seeds produced by his progeny produced plants with a mix of flower colors in an approximate ratio of ______________. (3)

24. Why are some alleles recessive and others dominant? (2)

25. What is incomplete dominance? How is it explained? Give an example. (3)

26. In the F2 generation of Mendel’s dihybrid cross involving seed color and seed shape, what were both all the different genotypes and phenotypes produced and in what ratios? (6)
27. You cross AaBbCc with AaBbCc. (2)

a) What proportion of the offspring would be homozygous dominant for all 3 genes?

b) What proportion of the offspring would have the dominant phenotype for all 3 traits? 

28. Who first discovered gene linkage? Describe his experiment and its results that demonstrated the phenomenon. (5)

29. Who first mapped genes in fruit flies? (1)

30. Distinguish between sexual recombination and genetic recombination. (2)

31. In 1909, who first reported the results of experiments that demonstrated sex-linkage. Describe his experiments and explain how they show sex-linkage. (5) 
32. While we don’t know with certainty which genes Mendel experimented with, 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. In his results he never found evidence for gene linkage. Explain how that was possible. (3)
Bonus:

1. You have a life-long obsession with rare Orchids. On yet another of your many collecting trips, this time to Borneo (You are such a Nerd!), you discover two plants of a normally purple-flowered species which have white flowers. Both mutants prove to be true-breeding and white proves recessive when either plant is crossed with purple-flowered plants. Interestingly, however, when you cross the two white-flowered plants with each other the resulting progeny have purple flowers! What can you conclude from this result? (1)

2. Given your conclusion (and assuming there is no gene linkage), what would you expect the phenotypic results in the F2 to be if you allowed your F1 plants to self-fertilize? Explain. (5) 
