ID Number __________ 2007 SEMIFINAL EXAM - PART C
1. In your research on alligators you find some alligators always seem to be angry while
others are friendly. You study this trait and find it is inheritable and through repeated
crosses find it is due to a single autosomal gene with angry (A) being completely
dominant over friendly (a). You cross a homozygous angry alligator with a homozygous
friendly alligator. You then cross an F1 generation angry, female alligator with an F1
generation angry, male alligator. What will be the phenotypic AND genotypic ratios of the
resulting offspring? (2 points)

2. As you continue your study of alligators you notice that oftentimes the angry alligators
have long tails while the friendly alligators have short tails. In your study of this
condition you find that the short-tailed phenotype is dominant while the long-tailed
phenotype is recessive. You want to determine if tail length and attitude are linked.. You
cross a true-breeding, angry, long-tailed male alligator with a true-breeding, friendly,
female alligator to get an F1 progeny. You then cross your F1 generation and look at the
results in the F2 generation. Use A to refer to the dominant attitude allele and a to refer
to the recessive attitude allele. Use T to refer to refer to the dominant tail length allele
and t to refer the recessive tail length allele. (12 points)
a) What were the genotypes of the parental generation? (2 point)

b) What is(are) the genotype(s) of the F1 generation? (1 point)

c) What is(are) the phenotype(s) of the F1 generation? (1 points)

d) What phenotypic ratio would you expect to see in the F2 generation if the traits
are completely linked? (2 points)

e) What phenotypic ratio would you expect to see in the F2 generation if the traits
are not linked? (2 points)

f) What genotypic ratio would you expect to see in the F2 generation if the traits show
complete linkage with no recombination? (2 points)

g) What genotypic ratio would you expect to see in the F2 generation if the traits
assort independently? (2 points)

3. You decide that studying angry alligators is not a long-term career path for you and
you decide to turn your attention to a much less hostile organism, the fruit fly. You begin
another research project in a drosophila lab. Your advisor tells you that you have to
count thousands of flies and you begin to wonder if alligators might be better after all.
(10 points)
You are studying two genes known to be linked, wing shape and body color.
a) If two genes are linked, where are they located in relation to one another in the
genome? Please be precise. (2 points)

b) Do two genes showing linked inheritance have to show a related function? Why
or why not? (2 points)

Rounded wings (R) are dominant over pointed wings (r) and black bodies (B) are
dominant over brown bodies (b). You perform the following cross:
Male:

R
r

B
b

X

Female:

r
R

b
B

c) What are the expected genotypes and genotype ratios of the offspring if there is
no recombination between these two loci? (2 points)

d) What are the expected phenotypes and phenotype ratios of the offspring if there is
no recombination between these two genes? (2 points)

After you perform your cross, you get the following result:
725 Round wing, black body flies
255 Pointed wing, brown body flies
12 Round wing, brown body flies
8 Pointed wing, black body flies
e) What is the recombination frequency between wing shape and body color? Show
your work. (2 points)

4. You and your partner are in lab. You use the oxygen probe to graph oxygen
production in a photosynthesis experiment (see graph below). You are distracted
and forget to record the order in which you change the chlorophyll solution
conditions. (4 points)

a) Which area on the graph (1, 2, 3, or 4) most likely corresponds to the point at
which DCMU was added? Why? (2 points)

b) Which area on the graph (1, 2, 3, or 4) most likely corresponds to the point at
which NH4Cl was added? Why? (2 points)
5. Compare and contrast a dicot root with the stem of that same plant placing the
LETTER(S) of the correct contrasting member of a pair in the blanks provided in the
following table. Terms may be used more than once or not at all. (5 points)
Character

Root

Pith
Primary xylem
Pericycle
Vascular tissue
Lateral appendages

A.
C.
E.
G.

endarch origin ; B. exarch origin
endogenous ; D. exogenous
generally present ; F. generally absent
in bundles ; H. not in bundles

Stem

6. The Academic Coordinator for the USABO went to Indonesia as an educational
consultant and was provided with a house as living quarters. Soon two geckos moved in
with him and shortly thereafter a large cluster of eggs were noted. As a scientist, he
observed the population over the next 7 months and found the results shown below
(totals in each age category are rounded off for simplicity). (12.5 points)
Table 1 – Number of Geckos in age groups over time.
Age category
Month 0 - 0.99 1 - 1.99 2 - 2.99 3 - 3.99 4 - 4.99
1
1000
0
0
0
0
2
0
1000
0
0
0
3
0
0
1000
0
0
4
200
0
0
200
0
5
800
200
0
0
0
6
0
800
200
0
0
7
40
0
800
40
0
8
320
40
0
160
0

Total N
1000
1000
1000
400
1000
1000
880
520

1) Construct a life table giving x, lx, bx, and lxbx placing your calculations in the
following table. (5 points)
Table 2 – Life table based on Gecko data in Table 1
Month
x
lx
bx
lxbx
1
2
3
4
5

2) If the investigator had stayed another month, what values would you expect to
find for each age category in month 8? (fill out the last line of the projection matrix
in Table 1). (1.5 points)
3) In the long term (over, say 100 months), will the Gecko population increase or
decrease in size? (state which you think will occur) (0.5 point)

4) Provide a mathematical relationship that will support your answer to the above
question. (1.5 points)

5) What type of survivorship curve does this population have? (2 point)

6) Explain why you answered as you did in question 5). (2 points)
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