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Biology 150: 1st in-class examination
Sept. 17, 2004
Circle the lab you attend:
Monday, 3:00-4:50,

Name_______________________
Friday, 1:00-2:50,

Friday, 3:00-4:50

Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are xx questions worth a total of 50 points (plus a 2 point bonus question). The point
value of individual questions appears in parentheses.
1. What is the name given to active maintenance of complex organization by living things? (1)
2. The scientific method is general seen as consisting of a four step process. Name the steps in order.
(1)

3. Experiments designed to test or rule out alternative hypotheses are called
____________________. (1)
4. In his experiments with oat seedlings, Charles Darwin covered the coleoptile tip with foil of some
plants and covered the lower portions of the coleoptile of other plants. Which of these were still
able to grow toward the light? (1)
5. A unique form of matter that can't be converted or broken down into another form is
called_____________________. (1)
6. Phosphorus, Hydrogen, Oxygen, Potassium, and Carbon; which is most abundant by weight in the
human body? (1)
7. Explain the difference between compounds and mixtures. (2)

8.
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C and 14C are both _______________ of carbon. In the case of 14C, each atom contains 6
protons, _________ neutrons, _______ electrons and forms _______ bonds. (4)

9. Define ion. (1)

10. Give an example of a non-polar covalent bond. (1)
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11. What is the term given for molecules that are insoluble in water? (1)
12. What is the concentration of H+ in pure water? (1)
13. What is the specific heat of water? (1)
14. Organic molecules tend to have a carbon skeleton with functional groups attached. (2)
(a) What is meant by the term 'functional group'?
(b) Give an example of such a group.
15. L-lactic acid is more common in your body than d-lactic acid. What proportion of the lactic acid
in your body is l-lactic acid? (1)
16. Monosaccharides naturally occurring in living organisms contain a variable number of carbon
atoms ranging from __________ to _________. (1)
17. Name three disaccharides and name the subunits of each. (3)

18. What polysaccharide results from the polymerization of N-acetylglucosamine? (1)
19. What type of reaction uses water to disassemble polysaccharides into monosaccharides?(1)
20. Oils and fats of living organisms are collectively called ____________________. These
molecules are composed of a central __________________ molecule. Connected by dehydration
synthesis to three _____________________ molecules. (3)
21. Describe the composition of phospholipid molecules. (2)
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22. Describe the composition of waxes. (1)

23. What type of lipid is testosterone? (1)
24. Amino acids are characterized by having a central carbon bound to a variable group and what
other atoms or functional groups. (3)

25. What is meant by the tertiary structure of proteins? (1)

26. Nucleotides are composed of a _________________ and a __________________ (which together
are called a _____________________) and one to three ___________________. (4)
27. Nucleic acids contain both purines and pyrimadines. Name the purines found in nucleic acids and
name the pyrmidines found in nucleic acids and indicate which are found in which nucleic acid.
(3)

28. Which purines and pyrimadines base-pair in DNA? (1)

29. DNA is antiparallel. Explain. (1)

30. What does the first law of thermodynamics state? (1)
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31. What is the change Gibbs free energy (i.e. ∆G) equal to? (1)

32. Exergonic, endergonic, endothermic, exothermic; which term(s) apply to melting ice? (1)

33. What is activation energy? (1)

Bonus questions:
1. Explain how the insects known as water striders are able to rest on top of water. (1)

2. Briefly describe the theme of this course. (1)
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Biology 150: 2nd in-class examination
Oct 8, 2004
Circle the lab you attend:
Monday, 3:00-4:50,

Name_______________________
Friday, 1:00-2:50,

Friday, 3:00-4:50

Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are 30 questions worth a total of 50 points (plus a two point bonus question). The point
value of individual questions appears in parentheses.

1. What is the symbol Keq called and what does it equal? (1)

2. If Keq has a value of 0.8 will the reaction proceed? (1)

3. Feedback inhibition of enzymes can be either competitive or non-competitive. Explain. (3)

4. Describes how ATP hydrolysis drives coupled reactions. (3)

5. State Virchow's "cell theory". (2)

6. Diffusion is the net movement of one kind of molecules in response to
_______________________________. (1)
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7. Define osmosis. (2)

8. The dialysis bag contains 0.5 M sucrose. The solution surrounding the bag contains 0.2 M sucrose.
Will the bag gain, stay the same, or loose weight? (1)
9. Is the solution in the previous question isotonic, hypertonic, or hypotonic? (1)
10. Describe the model of the cell membrane proposed in the 1930's by Danielli and Davson. (1)

11. What is the name of the currently accepted model of the cell membrane? (1)
12. Describe that model. (3)

13. Membrane channels contain "selectivity filters", what does that mean? (1)

14. Some membrane channels are "gated". Gating takes two forms name and describe these. (2)
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15. What are symports and how do they differ from antiports. (2)

16. Explain how the Sodium Potassium pump establishes a voltage gradient. (3)

17. Distinguish phagocytosis from pinocytosis. (2)

18. What most distinguishes prokaryote cells from eukaryote cells? (1)

19. Are the cells of your body prokaryote or eukaryote? (1)

20. What is chromatin composed of? (2)

21. What is a nucleosome? (1)

22. What is the function of the nucleolus? (2)

23. What is the function of the smooth endoplasmic reticulum? (1)

24. What is the function of the rough endoplasmic reticulum? (1)
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25. The golgi complex has a cis and a trans face which is which? (1)

26. Distinguish between a primary and a secondary lysosome. (2)

27. What is the space inside the inner membrane of mitochondia called? (1)
28. What is the space inside the inner membrane of chloroplast called? (1)
29. During the development of chloroplasts, small vesicles called ________________ pinch off the inner
membrane. These become arranged into stacks called _________________ . (2)
30. Describe the endosymbiosis hypothesis. To what structures does it supply? What evidence supports
this idea? (4)

BONUS QUESTION.
In a human body the toxin produced by the bacterium Clostridium botulinum blocks the fusion of
exocytosis vesicles with the cell membrane in motor neuron cells. How does this result in death? (2)
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Biology 150: 3rd in-class examination
Nov 3, 2004
Circle the lab you attend:
Monday, 3:00-4:50,

Name_______________________
Friday, 1:00-2:50,

Friday, 3:00-4:50

Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are 20 questions worth a total of 50 points (a two-point bonus questions). The point value
of individual questions appears in parentheses.
1. Describe the origin of basal bodies (i.e. where do they come from)? How does their internal
structure differ from that of cilia and flagella? (3)
2. What is the name given to the loss of electrons from a less electronegative atom or molecule to a
more electronegative atom or molecule? (1)
3. Where inside the cell do the reactions of glycolysis occur? (1)

4. Name one chemical intermediate of glycolysis between glucose and pyruvic acid. (1)

5. While some of the energy liberated in glycolysis is lost as heat, some is captured in the form of
what two types of molecules? Which contains more captured (i.e. useable) energy? (2)

6. What critical function does fermentation serve? (1)

7. In a yeast cell, in the presence of adequate O2, describe the reaction that consumes the pyruvic
acid produced by glycolysis. Where, specifically, inside the cell does this reaction occur? (3)
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8. Describe (and/or diagram) the Krebs cycle indicating the initial reacting molecules, at least one
chemical intermediate, the fate of entering carbon molecules, and the points where energy is
captured in the production of energy carrier molecules. (6)

9. Describe (and/or diagram) mitochondrial electron transport. Indicate where it occurs, where
electrons are donated by what molecules, the direction associated ions are transported and the
terminal electron acceptor. (4)

10. Where in the chloroplast do the light-dependent reactions occur? (1)
11. Where in the chloroplast do the light-independent reactions (i.e. dark reactions) occur? (1)
12. What reaction center occurs in cyclic photophosphorylation? (1)
13. Describe (and/or diagram) the route of electrons in non-cyclic photophosphorlation. Indicate
where it occurs, where electrons are donated by what molecules, where light energy is absorbed,
the direction associated ions are transported and the terminal electron acceptor. (6)
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14. Describe the chemiosmosis hypothesis. To what organelles is it relevant? (3)

15. In an experiment first performed in the 1960's, Peter Michel ground up spinach and isolated a
solution rich in chloroplasts. He then shone a light on the solution while measuring the pH. What
do imagine happened? (1)

16. Describe (and/or diagram) the dark reactions of photosynthesis. Indicate the initial reacting
molecules, at least two chemical intermediates, and the points where energy is inputted from
energy carrier molecules. (6)

17. Who first discovered nucleic acids? (1)
18. Describe the Hershey and Chase experiment. What could be concluded form the experiment? (4)
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19. Describe the experimental discovery of bacterial transformation. (2)

20. What was Erwin Chargaff's 1950 discovery concerning the nature of DNA? What feature of DNA
explains his observation? (2)

BONUS QUESTION:
(1) The chemical dinitrophenol (DNP) is a lipid soluble molecule that collapses pH gradients across
membranes by shuttling hydrogen ions across the membrane. This molecule is poisonous to your cells.
Why? (2)

(2) James Watson, Francis Crick, and __________________ won the Nobel Prize for discovering the
structure of DNA. _____________________ died too soon to be included among the winners as the prize
is never given posthumously.
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Biology 150: 4th in-class examination
Nov 22, 2004
Circle the lab you attend:
Monday, 3:00-4:50,

Name_______________________
Friday, 1:00-2:50,

Friday, 3:00-4:50

Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are 14 questions worth a total of 50 points (plus bonus questions). The point value of
individual questions appears in parentheses.
Note: a copy of the genetic code is attached as the last page.
1. Describe and/or diagram the process of DNA replication in the bacteria E. Coli. Mention the role and
name all relevant enzymes and indicate the order of their function. (8)

2. Which direction does DNA polymerase travel along the parent strand? (1)

3. The new daughter strands produced by replication are designated by different names. The strand
formed following the separating stands is called the _____________ strand. The stand formed in a
"backstitch" pattern, bit by bit, away from the separating strands is called the ______________ strand
and is formed in 1000-2000 base stretches called ____________________. These sections are
separated by short 10 base segments called______________. (4)
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4. Mutations can be classed as either point mutations, frameshift mutations, or as transpositions. Explain
the differences between them. (3)

5. Name the three major types of RNA. (1)
6. Describe the events of transcription including initiation and termination. Where does the process
initiate and how is it terminated? (6)

7. What does snurp refer to? Describe the function of snurps. (2)

8. The synthesis of protein is called ____________________________. (1)
9.

Beginning at the point that a mRNA molecule has already complexed with both ribosomal subunits,
describe the events of protein synthesis to the point 3 amino acids are liked together. (4)
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10. Assume the following sequence represents one end of a mRNA (shown 5' to 3'):
methyl-GGAAGGAGGUAACACAUGCUUCCUUACUGGGCGGAUAAA....
a) list the first 6 amino acids that would appear in the resulting peptide (3)

b) list the anti-codons, in order, of the first 6 tRNAs involved in the synthesis of that peptide (3)

c) give the base sequence of the gene transcribed into the mRNA (3)

11. Describe how restriction enzymes produce sticky ends. (1)

12. Describe (briefly) how you might construct a DNA library of the human genome using bacteria
transformation. (5)
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13. Briefly describe how Agrobacterium is used in the transformation of many plants. (2)

14. You are given a small sample of human DNA and asked to use the polymerase chain reaction to make
a large quantity of a small portion of the DNA of one particular chromosome. Describe how you
would do this mentioning what you would need. (3)

BONUS QUESTIONS:
1. In the genetic code 61 codons functionally code for amino acids, yet cells synthesize less than 30
different tRNAs. The explanation for this paradox is apparently explained by the “wobble hypothesis”
suggested in the late 1960’s by Francis Crick. He suggested that for most tRNAs only two anti-codon
bases actually base-pair with the codon and that the other is bent away form the mRNA.
In the anticodon, first, second, or third, which base does not base-pair? (1)
What evidence supports this hypothesis? (1)

2. Francis Crick made two other major contributions to our understanding of cell biology, name or
describe them both (2).

3. What year did Francis Crick receive the Nobel prize? (1)

17

Biology 150: Final examination
Dec 14, 2004
Circle the lab you attend:
Monday, 3:00-4:50,

Name_______________________
Friday, 1:00-2:50,

Friday, 3:00-4:50

Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are 46 questions worth a total of 100 points (plus 4 possible bonus questions). The point
value of individual questions appears in parentheses.
1. Define the term "operon"? (1)

2. Explain how rising levels of lactose molecules in an E. coli bacterial cell increases the catabolic
metabolism of lactose through gene regulation. (3)

3. Where relative to other DNA binding sites do transcription activator proteins bind (2)

4. Name and explain the roles and relative locations of regulatory elements in eukaryote DNA. (3)

5. It turns out all mRNA is not translated equally. How is translation regulated. (3)

6. How do the chromosomes of prokaryotes and eukaryotes differ? (2)
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7. How many chromosomes does a haploid human cell contain? (1)
8. Interphase is divided into G1, G2, and S. What happens during each? What does "G" stand for? In
what order do the three occur? (4)

9. What is the first phase of mitosis called? Describe the events of that phase. (5)

10. Cytokinesis differs greatly between animals and plants. Briefly describe the process in each. (4)

11. In Meiosis: (3)
a) at what stage do homologous chromosomes separate?
b) at what stage do chromatids separate?
c) at what stage does the synaptonemal complex form?
12. Briefly describe the three types of life cycle found in living things. Indicate where mitosis and meiosis
occurs, which cells are haploid, diploid, and gametes and what organisms are typified by each type of
life cycle. (6)

19

13. What does Mendel's Law of segregation state? (1)

14. Mendel's Law of Independent Assortment state? (1)

15. You are a geneticist working with fruit flies. You have a true breeding strain of flies with dark
pigmentation of the thorax and another with tan thoraxes. You cross a male with a tan thorax with a
female with a dark thoax and all the progeny have dark thoraxes. You then cross the F1 and the result
is 317 dark thorax flies and 104 tan thorax flies. What do the results suggest to you? (2)

16. In a monohybrid cross between a heterozygous individual and homozygous recessive individual, what
proportion of the progeny would be expected to display the dominant phenotype? (1)

17. What genotypes, and in what proportions, would be expected to result from a cross between AaBb and
AaBb? What phenotype and in what proportions would be expected? (4)

18. In a cross between AaBbCcddEE and aabbCCDdEe, what proportion of the offspring would be
heterozygous for all four genes (2)

19. What is genetic recombination? (1)
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20. What is gene linkage how does tight linkage differ from loose linkage? (3)

21. Experiments designed to test or rule out alternative hypotheses are called ____________________.
(1)
22. What is the concentration of H+ in pure water? (1)
23. Organic molecules tend to have a carbon skeleton with functional groups attached. (2)
(a) What is meant by the term 'functional group'?
(b) Give an example of such a group.
24. L-lactic acid is more common in your body than d-lactic acid. What proportion of the lactic acid in
your body is l-lactic acid? (1)
25. What type of lipid is testosterone? (1)
26. Amino acids are characterized by having a central carbon bound to a variable group and what other
atoms or functional groups. (3)

27. Which purines and pyrimadines base-pair in DNA? (1)

28. DNA is antiparallel. Explain. (1)
29. Exergonic, endergonic, endothermic, exothermic; which term(s) apply to melting ice? (1)

30. What is activation energy? (1)
31. If Keq has a value of 0.8 will the reaction proceed? (1)
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32. Explain how the Sodium Potassium pump establishes a voltage gradient. (3)

33. What is a nucleosome? (1)

34. What is the function of the nucleolus? (2)

35. What is the function of the smooth endoplasmic reticulum? (1)

36. What is the function of the rough endoplasmic reticulum? (1)
37. Distinguish between a primary and a secondary lysosome. (2)

38. Describe the endosymbiosis hypothesis. To what structures does it supply? What evidence supports
this idea? (4)

39. Describe the origin of basal bodies (i.e. where do they come from)? How does their internal structure
differ from that of cilia and flagella? (3)

40. What critical function does fermentation serve? (1)
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41. Describe (and/or diagram) mitochondrial electron transport. Indicate where it occurs, where electrons
are donated by what molecules, the direction associated ions are transported and the terminal electron
acceptor. (4)

42. Where in the chloroplast do the light-independent reactions (i.e. dark reactions) occur? (1)

43. What reaction center occurs in cyclic photophosphorylation? (1)
44. Beginning at the point that a mRNA molecule has already complexed with both ribosomal subunits,
describe the events of protein synthesis to the point 3 amino acids are liked together. (4)

45. Describe how restriction enzymes produce sticky ends. (1)

46. Describe (briefly) how you might construct a DNA library of the human genome using bacteria
transformation. (5)

BONUS QUESTIONS:
1. Once again you are the same geneticist in the fly lab working with the tan and dark thorax fruit fly
strains. You take a closer look at the results of your earlier experimental matings (recall the F1 were
all dark and the F2 consisted of 317 dark thorax flies and 104 tan thorax flies) and observe that F2
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flies are approximately 50:50 male and female and all of the female flies have tan thoraxes but half the
males have dark thoraxes and half have tan thoraxes (i.e. all of the tan thorax flies are males). What do
these results suggest? (1)
2. During what decade (i.e. 1820s, 1830s, 1840s etc) did Gregor Mendel perform most of his pea
breeding experiments? (1)
3. Who discovered gene linkage? (1)
4. In an experiment aabb was crossed with AaBb the progeny were AaBb, aabb, Aabb, and aaBb were
found in a ratio of 91:91:9:9. What can you tell about the loci involved from these results? (2)

