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1. Homoplasy vs. Homology
2, Synapomorphy vs. Autapomorphy
3. Symphyta vs. Apocrita (in- Hymenoptera)
4. Monotrysia vs. Ditrysia (in Lepidoptera)
5. Orthorrhapha vs. Cyclorrhapha (in Diptera)
7L ~ The following table shows the data (A, and F,) and estimated parameters (S, and /;) based on a hypothetical
cohort life table study. N, is the number of individuals alive at age x. F. is the average number of female
offspring born to a fernale of age x. S, is the proportion of individuals of age x that survive to age x+1. I, is
the proportion of individuals that survive from birth to age x. The estimated finite rate of increase (#A FR.
¥ 78 %) based on this study is 0.2, and the stable age distribution (4% % 4 # 5-tF) is {age-0 : age-1 ; age-2

=(.5:025:0.25}.
Age,x Number alive, N, Fecundity, F. Survival rate, S, Survivorship, I,
0 A 0 0.1 1
1 B 1 C E
2 10 1 D 0.02
3 0

1. What are the values of the missing entries (i.e., A, B, C, D, and E)? (5 %)

2. A population of this species reached its stable age distribution several years ago, and there are 100
age-0 individuals now. What is the total number of individuals (i.e., all ages combined) at present?
(4 %)

3. A population of this species reached its stable age distribution several years ago, and there are 100
age-0 individuals now. What is the number of age-1 individuals that were present one year ago?
(4 %) :
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+ + The Lotka-Voitetra competition model is,

dn, Ky~ Ny — N,
dt riNl( K, )
dN, Kz_Nz_ﬁnﬁ)
@& T ("‘T

where N, ry, Kj, are the density, intrinsic rate of increase (79 4z 34 # %), and carrying capacity of species i. a
and § are the competition coefficients. In the following questions, assume K=100, X;=50, r/=0.1, r7=0.1,
=10, and §=5. |
1. Draw the phase-plane (48 - &) diagram. Label the diagram completely. (7 %)
2. Buppose the initial densities are Nj=5 and N>=10. Select all appropriate choices that describe the fate
of this community. (5 %) :
Species 1 will be excluded (i.e., N;=0).
Species 2 will be excluded (i.e., No=0).
Species 1 will reach its stable density (i.e., N;=100).
- Species 2 will reach its stable density (i.e., N2=50).
Species 1 will reach its stable density (i.e., N=400/49).
Species 2 will reach its stable density (i.e., Ny=450/49).
The two species will exhibit cyclic dynamics.
None of the above. ‘
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