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123. ABO blood type in humans is determined by
three alleles of a single gene: 1, 1%, and i. The I*
and 1P alleles are codominant, and both alleles are
completely dominant to the i allele.

Shown in the table are the approximate genotype
frequencies of ABO blood types for a large
human population.

Phenotype | Genotype | Frequency
TypeA | PPorsi | 041

TypeB | PPorsfi | 010
Type AB P 004
Type O i 045

‘The Hardy-Weinberg principle can be applied
10 a genetic locus with three alleles by using the
following equations.

P+ 2pg+2pre 2gr=1
prgrr=1

Assuming that the population is in Hardy-
‘Weinberg equilibrium with respect to blood type,
what i the frequency of the i allele? Give your
answer to two decimal places.
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121. Researchers observe a large population of birds on
a remote island. Birds in the population are found
to have cither red crest feathers or white crest
feathers on their heads. Genetic analysis indicates
that the allele for red crest feathers is dominant
over the allele for white crest feathers. In a survey
of the population, the rescarchers determine the
frequencies of the crest-feather phenotypes. The
results of the survey are shown in the table below.

PHENOTYPE FREQUENCIES IN AN
ISOLATED BIRD POPULATION

Phenotype Number of Individuals

Red crest feathers 11,088

‘White crest feathers 1,759

Assuming that the bird population is in Hardy-
Weinberg equilibrium, what proportion of future
populations is expected to be heterozygous for the
allele controlling crest feather color? Give your
answer as a value between 0 and 1, rounded to
two decimal places.
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40. The data below demonstrate the frequency of tasters and
nontasters of a certain compound in four isolated populations
that are in Hardy-Weinberg equilibrium. The allele for
nontasters is recessive. In which population is the frequency
of the recessive allele highest?

Size of
Population ~ Tasters ~ Nontasters Population
) 1 110 32 142
®) 2 8235 4328 12,563
© 3 215 500 715
(D) 4 11,489 2,59 14,085
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53. Ellis-van Creveld syndrome is a recessive

genetic disorder that includes the characteristics
of short stature and extra fingers or toes. In the
general population, this syndrome occurs in
approximately 1 in 150,000 live births. In a
particular isolated population, however, the
incidence of this syndrome among live births

is 1in 500.

Assume that both the isolated population and
the general population are in Hardy-Weinberg
equilibrium with respect to this syndrome. Which
of the following best describes the difference
between the frequency of the allele that causes
the syndrome in the general population and the
frequency of the allele in the isolated population?

(A) The frequency of the Ellis-van Creveld allele
i50.002 in the isolated population and
0.0000066 in the general population,

‘which suggests that selection for this trait
is occurring in both populations.

(B) The frequency of the Ellis-van Creveld allele
i5 0.0447 in the isolated population and
0.0026 in the general population. showing
that the rate of genetic mutation is highest
among individuals in the isolated
population.

(C) The frequency of the Ellis-van Creveld allele
i50.002 in the isolated population and
0.0000066 in the general population, which
demonstrates gametic incompatibility
between the populations.

(D) The frequency of the Ellis-van Creveld allele
i5 0.0447 in the isolated population and
0.0026 in the general population, which
Suggests that genetic drift has occurred in
the isolated population.
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121. Some people have the ability to taste a bitter

ability to taste PTC is due to the presence of at
least one dominant allele for the PTC taste gene.
‘The incidence of nontasters in North America is
approximately 45%. Assuming the population is
in Hardy-Weinberg equilibri
the North American popul
dominant for the ability to taste PTC? Provide
your answer as a number between 0 and 1 to the
nearest hundredth.
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50. Scientists are studying several populations of finches on neighboring islands in the South Pacific. Previous
‘genetic analysis has shown that a single gene controls tail-feather length in the finch populations and that the
allele for long tail feathers (L) is dominant to the allele for short tail feathers (1. On two separate islands, the
scientists recorded the number of finches with long tail feathers and the number of finches with short tail
feathers. The results are shown in the table below.

Location | Phenotype ‘N“‘;:'::’d"“:é
Tsland 1_| Long tail feathers | 1,582
Shorttail feathers | 598
Total count 2150

Island 2 | Long tail feathers | 2.432
Short tail feathers | 1,110
Total count 3502

If the two finch populations are each in Hardy-Weinberg equilibrium and are isolated from each other, then
‘which of the following graphs correctly displays the relative genotype frequencies?
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Population 1 Population 2
Year | Allele R | Allele r | | Allele R | Allele

1980 | 03 07 037 063

2010 [ 00 10 0.75 025

53. The table shows the changes in allele frequencies of a specific
‘gene in two populations of randomly mating small mammals
after 30 years. The populations inhabit adjacent equatorial
islands that have similar topography and climate. Which of
the following is the most reliable conclusion that can be.
drawn from analysis of the data above?

(A) Genetic drift has occurred in population 1.

(B) Population 2 is in Hardy-Weinberg equilibrium.

(C) Selection for allele r is occurring in both populations.

(D) The reduced frequency of allele R in population 1 will
eventually lead to the extinction of population 1.





