AP® BIOLOGY
2008 SCORING GUIDELINES (Form B)

Question 3

Evolution is one of the unifying themes of bioclogy. Evolution involves change in the frequencies of
alleles in a population. For a particular genetic locus in a population, the frequency of the recessive
allele (a) is 0.4 and the frequency of the dominant allele (A) is 0.6.

(a) What is the frequency of each genotype (AA, Aa, aa) in this population? What is the frequency of
the dominant phenotype?

Calculations (4 points maximum)
e Frequency AA = .36
e [Frequency Aa = .48
e Frequency aa = .16
e Frequency dominant phenotype = .84
(Correct equation needed for credit if one of calculated numbers is wrong.)

(b) How can the Hardy-Weinberg principle of genetic equilibrium be used to determine whether
this population is evolving?

Evolving population (2 points maximum)

e Allelic frequency changes or five conditions that do not change if population is not
evolving

e Means of measurement/detection

(c) Identify a particular environmental change and describe how it might alter allelic frequencies
in this population.

Explain which condition of the Hardy-Weinberg principle would not be met. (4 points
maximum)

e Environmental change identified (1 point) (first one scored)

e Explanation of how allelic frequency changed (1-2 points)

e  Which Hardy-Weinberg condition not met (1 point)
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3. Evolution is one of the unifying themes of biology. Evolutmn involves change in the frequencms of alleles in

a population, For a particuiar genetic locus in a population, the frequency of the recessive allele (@) is 0.4-and
the frequency of the dominant allele (4) is 0.6,

(a) What is the frequency of each genotype (AA, Aa, aa) in this population? What i is the frequency of
the dominant phenotype?

(b) How can the Hardy-Weinberg principle of genetic equilibrium be used to determine whether tlns
population is evolving?

(c) Identify a particular environmental change and describe how it might alter allelic frequencies in
thls populatwn Explam wh1ch conthmn of the Hardy-Weinberg principle would not be met.

() The ncreaumcu of -hrbe aenomm A, oerﬁ nomnZIAGOVS
dominaint mﬁhOMDﬁ i cxoreised 08 _P* in e Hamlw -
Nednbeirgs eauahm Thofreowmou 0f AR IS 3(pF0.
ncreauencu of gencty pe ﬂm or haJrcro?uaws (S r:xprfgs;ad
as .2061 “and 1S Hg“)o The Freauencou of amomoe ac
of_hom ozuaous recocsive , i< ey pressed as g2, and is (b7e,
The Freaumw 0f -Hme dommm nhmomm N ~Fc>ur\d by

The Frwuemu D—‘F—‘WHS. Y)hﬁhomﬂ m X4 e.
) The ﬁmumm cesy IS Found above of botn QeNOIPIC
and ohehohmsc,%’mummg oxe 0fa cerlmin Doovm:hm

uwdf,r gjiven (ﬁmdthi}ﬂ‘% This Soime DDD\J ahm an \oﬁ +C&Jrco\

e, O \mdd \rF—Fcrm'r :mﬂdvhmg Then Jmf sy ( \whn

enotueic_and prenutupic freguendeq) N e vompared end

Ok nf?d 1o ch Hf Mera IS a chcmo%e JUM%%M
X AL ER) XSO (i

in e mmmnmm oooum-\m Tre, chrdux memkfm

panape of ‘o mmmh on’ unold Doy Yo mr+ i IS
emmm

GO ON TO THE NEXT PAGE.
12~

©2008 The College Board. All rights reserved.
Visit the Co]lege Board on the Web: www.collegeboard.com.



fog\

3. Bvolution is one of the unifying themes of biology. Evolution involves change in the fmquencxes of alleles in
* a population. For a particular genetic locus in a populauon the frequency of the recessive allele (a) is 0.4 and
the frequency of the dommant allele (4) is 0.6.

(a) What is the frequency of each genotype (44, Aa, aa) in thxs populauon‘? What is the frequency of
the dominant phenotype?

(b) How can the Hardy- Wemberg pnn01ple of genetxc ethbnum be used to determmc whether thls
- population is evolving?

(c) Identify a particular environmental change and describe how it nught alter allelic frequencms in
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Evolution is one of the unifying themes of biology. Evolution involves change in the frequencies of alleles 1n

a population. For a particular genetic locus in a population, the frequency of the recessive allele (a) is 0.4 and
the frequency of the dominant allele (A) is 0.6,

(a) What is the frequency of each genotype (AA, Aa, aa) in this population? What is the frequency of
the dominant phenotype?

(b) How can the Hardy-Weinberg principle of genetic equilibrium be used to determine whether this
population is evolving?

(c) Identify a particular environmental change and describe how it might alter allelic frequencies in
this population. Explain which condition of the Hardy-ngnberg principle would not be met.
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AP® BIOLOGY
2008 SCORING COMMENTARY (Form B)

Question 3

Sample: 3A
Score: 9

The student earned the full 4 points for part (a) because the calculations of genotypic frequencies and of the
frequency of dominant phenotypes are all correct. In part (b) the student explains that evolution can be
demonstrated by a change in these frequencies over time, thus earning another point. In part (c) the student
earned a point for the use of the drought as an environmental change, a second point for a description of the
effect of the drought in causing the cows to migrate, and a third point for relating this migration to a possible
loss of a specific allele. The final point was earned for identifying migration as a reason why the Hardy-
Weinberg equilibrium no longer holds.

Sample: 3B
Score: 6

In part (a) the student earned the full 4 points for the correct calculations of genotype frequencies from allelic
frequencies, as well as for the calculation of the frequency of dominant phenotypes. The student earned no
points for part (b), since no relevant information is provided. The student earned 1 point in part (c) for
identifying a natural disaster as an environmental change, and another point for relating this to the departure
from the Hardy-Weinberg equilibrium because there is no longer a large population.

Sample: 3C
Score: 3

The student does not provide correct calculations for part (a) and so earned no points. However, in part (b) the
response demonstrates understanding that a change in allelic and genomic frequencies is found when “the
population is evolving.” In part (c) the student earned a point for using the example of a flood as an
environmental change, and another for recognizing that the flood would have led to a small population that no
longer meets the expectations of the principle.
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