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Biology 111 Closed Book Take-Home Exam #1 – Information 
 
     There is no time limit on this test, though I have tried to design one that you should be able to 
complete within 3 hours. There are 7 pages in this test, including this cover sheet. You are not 
allowed to look at someone else’s test, nor use your notes, old tests, the internet, any books, nor 
are you allowed to discuss the test with anyone until all exams are turned in no later than 9:30am 
on Monday Sept. 20.  EXAMS ARE DUE BY 9:30 am ON MONDAY SEPTEMBER 20. If 
you turn in your exam late, then you lose a letter grade for each day you are late. You may use a 
calculator and/or ruler. The answers to the questions must be typed on a separate sheet of 
paper unless the question specifically says to write the answer in the space provided. If you do 
not write your answers in the appropriate location, I may not find them.  
 
I have provided you with a “Data Gallery” in the form of figures and tables. You may move 
these from the last two pages and incorporate them into your answers. Do not assume how many 
of the data images you will use, or not use. Simply placing data near your answer is not sufficient 
support for your answer. You must explain how the significance of the data and how they 
support your answer. I have given you sentence limits so be concise.  
 
There are 7 Quick Recall questions that are multiple choice. They are worth 2 points each. 
Indicate your answers by underlining your choice.  
 
-3 pts if you do not follow this direction. 
Please do not write or type your name on any page other than this cover page.  
Staple all your pages (INCLUDING THE TEST PAGES) together when finished with the exam. 
 
Name (please print): 
 
 
 
Read the pledge and sign if you can do so with honor: 
 
_______________________________________ 
 
On my honor I have neither given nor received unauthorized information regarding this work, I 
have followed and will continue to observe all regulations regarding it, and I am unaware of any 
violation of the Honor Code by others. 
 
 
How long did this exam take you to complete? 
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Lab Questions: You must show your work to be eligible for partial credit. 
12 pts. 
1) Tell me how to make these solutions with the information provided.  
a) Make 35 µL of a solution that is 25 mM NaCl if you are given a stock solution of 350 mM 
NaCl.  
2.5 µL of 350 mM stock plus 32.5 µL water = 25 mM NaCl.  
 
b) Make 175 mL of a solution that is 0.15 M NaCl and 2% v/v ethanol if you are provided with 
95% ethanol stock (molecular weight of 46) and dry NaCl with a molecular weight of 58.5.  
Add 1.5 g NaCl into 50 mL water to dissolve. Add 3.7 mL 95% EtOH and then bring up the final 
volume to 175 mL using water.  
 
c) Make 250 mL of a 13% v/v coffee solution if you bought a 100% grande coffee from Summit 
but you don’t want to stay awake all night by drinking the coffee straight.  
Take 32.5 mL of the grande coffee and add either water, or milk, or whatever solvent with which 
you like to dilute your coffee.  
  
 
Lecture Questions: 
5 pts. 
2) In 4 sentences or less, explain what is wrong with this statement: “I can prove that I was not 
abducted by aliens.”  
The first problem is outside of mathematics, nothing can be proven because you can always think 
of an alternative explanation no matter how crazy it sounds. Furthermore, demonstrating that 
something did not happen is very difficult because you have no evidence if it really did not 
happen and proving that nothing happened is not possible.  
 
12 pts. 
3) Draw a picture of two strands of DNA with each strand of DNA two nucleotides long. Include 
the atomic details of the sugars. You do not need to draw the atomic details of the bases, but your 
drawing should include enough detail to roughly show how we know which bases bind to each 
other. You can draw this in Word, or draw it by hand on a blank piece of paper and attach it to 
the end of your exam.  
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8 pts. 
4) To what end does DNA polymerase add the next nucleotide? Support your answer with data 
but your answer cannot be longer than 3 sentences.  
 
 
 
 
 
 
 
DNA polymerase adds onto the 3’ end of the previous nucleotide. You can see this in the table 
because the primer is consumed initially but the monomers are consumed continuously, though 
this is less compelling than the graph. The graph shows that dsDNA cannot elongate but if the 
DNA has its 3’ end truncated, the polymer grows as indicated by incorporation of more 
radioactive dTTP. DNA polymerase needs a 3’OH and ssDNA template.  
 
8 pts. 
5)  
a) Describe the relative rates of RNA production in active cells. Support your answer with data 
but your answer cannot be longer than 3 sentences. 
rRNA is the most abundant RNA in a cell, but it is produced at a 
very slow rate as indicated by the very low level of radioactive 
dUTP incorporated during this experiment. tRNA is very small and 
it is produced at a fast rate as indicated by the high level of 
radioactivity but the low amount of RNA present. mRNA is 
produced at the fastest rate as indicated by its high level of 
radioactivity associated with intact ribosomes and the molecules 
bigger than tRNAs that are not rRNA.  
 
b) What does tRNA do? Support your answer with data but your answer cannot be longer than 3 
sentences. 
tRNA brings amino acids to the ribosome as indicated by the 
rapid incorporation of radioactive leucine into the tRNA but not 
rRNA. Note that some radioactive leucine is associated with 
mRNA but that radioactivity is tiny compared to the large 
amount associated with tRNAs. The radioactivity bound to 
mRNA was brought to it by tRNAs in association with 
functional ribosomes.  
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7 pts. 
6) How did investigators know β-galactosidase was induced over time when lactose was present? 
Support your answer with data but your answer cannot be longer than 3 sentences.  
When the total bacterial protein was 18 µg, the β-galactosidase 
was 0.25, or 1.4% of the total protein. By the time 36 µg of 
bacterial protein had accumulated, the amount of β-galactosidase 
was about 1.25 µg, or 3.5% of the total protein. The amount of β-
galactosidase was increasing relative to all bacterial protein while 
the bacteria were exposed to lactose.  
 
 
10 pts. 
7)  
a)Are promoter sequences specific? Support your answer with data but your answer cannot be 
longer than 3 sentences. 
Yes, promoters are sequence specific as you can see from this 
experiment with three promoter regions TAGA, TATA and TAAA. 
If promoters merely worked because AT-rich DNA denatured 
easier than DNA with GC bases, then you would have expected the 
TAAA promoter to work as well as the wild-type TATA. However, TAGA worked better than 
TAAA and TATA worked better than TAGA which indicates sequence matters.  
 
b) Is the information in promoters linear or discontinuous? Support your answer with data but 
your answer cannot be longer than 3 sentences. 
Promoters are discontinuous as indicated from the results in 
Table 2.3 after the promoters had been deleted to the base 
indicated. One region of function is between bases -29 and -
60 as indicated by the ability to grow in the absence of 
histidine. The second region of promoter function is 
between bases -113 and -155 where the cells grew even in 
the presence of the inhibitor “AT”.  
 
12 pts. 
8) Distinguish what happens to the genetic information inside growing dog skin cells and the 
production of a fertile dog egg. Your answer should be a numbered list (1-6) that includes 6 
major differences. Acceptable answers include… 
1. Skin cells have one round of replication and one round of division while egg cells have two 
rounds of division.  
2. Egg cell DNA recombines during meiosis I but skin cell DNA does not routinely recombine 
during mitosis.  



Dr. Campbell’s Bio111 Exam #1 – Fall 2010 

 5 

3. Sister chromatids separate at the first anaphase in mitosis but not until anaphase II in meiosis.  
4. Egg cells contain unique combinations of alleles while the skin cells are essentially identical to 
their mother cells.  
5. Egg cells are haploid but the skin cells are still diploid.  
6. Homologous chromosomes align on the metaphase I line in egg cells but in mitosis, each 
chromosome aligns independently and ignores its homologous chromosome.  
 
12 pts. 
9)  
a) What evidence supports randomness in eukaryotic reproduction? Support your answer with 
data but your answer cannot be longer than 2 sentences. 
When genetically identical plants were mated, Mendel found great variation in the ratio of 
progeny phenotypes. Look at the green/yellow mating #5 vs #8. Furthermore, you can see that 
DNA polymerases produce errors which increases the randomness in succession of generations. 

 
 
 
 
 
 

 
b) Calculate the probability of a couple having a boy with a recessive genetic disease if the father 
smoked and was heterozygous at this locus. The mother exercised regularly and she did not have 
the disease, but her mother had the disease.  You must show your work to be eligible for partial 
credit.  
Being male = ½ 
Having the disease = ¼ 
A boy AND having the disease = 1/8  
 
c) What evidence led to the interpretation of dominant and recessive alleles? Support your 
answer with data but your answer cannot be longer than 3 sentences. 
In this dihybrid mating, the color yellow and smooth texture are dominant as 
indicated by all the F1 progeny being smooth and yellow which are the 
dominant traits. The recessive traits of green and wrinkled appeared in the F2 
generation because some peas were homozygous recessive.  
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 “Quick Recall” Questions for 2 points each 
 
Electronically underline the correct answer.  
QR1 Because of the anti-parallel nature of DNA, 

a) one strand has an exposed 3’ carbon on both ends, and the other strand has an exposed  
    5’ carbon on both ends 
b) DNA polymerization proceeds in opposite directions on the two template strands 
c) synthesis of the leading strand during replication always ends with an exposed 3’  
    carbon on the last nucleotide. 
d) all of the above. 
e) only answers (b) and (c) are correct. 

 
QR2  Consider a genetic character with two possible alleles, one dominant and one recessive. 
When a pair of heterozygotes mate and produce many progeny, 

a) you expect the two phenotypes to occur in equal numbers in the progeny. 
b) you expect progeny genotypes to be in a 3:1 ratio.  
c) you expect recessive traits to be apparent in 75% of the progeny. 
d) you expect progeny genotypes to be in a 1:2:1 ratio.  
e) none of the above. 
 

QR3  In protein translation,  
a) the ribosome consumes ATP every time a new amino acid is added.  
b) energy is brought with each amino acid to the ribosome, which produces ADP as  
    waste. 
c) a protein polymerase covalently connects three amino acids into codons.  
d) a signal moves across a membrane when a ligand binds to its receptor.  
e) answers (a) and (b) are correct. 
f) none of the above.  

 
QR4  Mitosis  

a) includes cell division.  
b) includes one round of DNA replication and two rounds of chromosome division.  
c) results in diploid cells.  
d) results in haploid cells.  
e) is prone to crossing over (recombination).  
f) none of the above.  

 
QR5  DNA mutations  

a) may convert a recessive allele into a dominant allele. 
b) may convert a dominant allele into a recessive allele. 
c) may not have any effect on the gene’s function.  
d) are difficult to define since no two individuals have identical DNA. 
e) all of the statements above are true.  
f) none of the statements above are true.  
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QR6  Alleles can be dominant or recessive. Which statement is true? 
a) You cannot predict if a new allele is dominant or recessive by looking at the DNA  
    sequence.  
b) Unlike recessive alleles, dominant alleles must be inherited from the previous  
    generation.  
c) Recessive phenotypes are more common in girls than boys because girls have two X  
    chromosomes. 
d) Some dominant phenotypes can skip a generation if they are on the Y chromosome.  
e) None of these statements are true.  
 

QR7  In order for a eukaryotic gene to be transcribed, the gene  
a) must have at least one transcription factor bind to its promoter.  
b) must contain at least one intron and two exons.  
c) must be methylated on at least some of its cytosines. 
d) cannot be linked to a mutant dominant allele.  
e) cannot be longer than 100,000 base pairs in length.  
f) only a and b are correct.  
g) none of the statements above are correct.  
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