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1.

Problem

Suppose that in a fruit fly population the frequency of the recessive allele that codes for short wings (l) is 0.30. What would be the expected genotype frequencies in the next generation?
What Is Required?
You must determine the values for p2, 2pq, and q2, which represent the frequencies of the LL, Ll, and ll genotypes in the next generation, respectively.

What Is Given?

The frequency of the recessive allele (q) that codes for short wings (l) is 0.30.
p + q = 1.00

Plan Your Strategy

Solve for p in the equation p + q = 1.00.

Find the values of p2, 2pq, and q2.
Act on Your Strategy

Step 1 
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Step 2

p2 = (0.70)(0.70) = 0.49 

2pq = 2(0.70)(0.30) = 0.42

q2 = (0.30)(0.30) = 0.090

The frequency of LL would be 0.49. The frequency of Ll would be 0.42 and the frequency of ll would be 0.090. 
Check Your Solution
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2.

Problem

In a pea plant population, the dominant allele for tallness (T) has a frequency of 0.64. What percent of the population would be expected to be heterozygous (Tt) for the height alleles?
What Is Required?
You must determine the value for 2pq, which represents the frequency of the heterozygous (Tt) genotype in the population, and express this value as a percent.

What Is Given?

The frequency of the dominant allele (T) is 0.64.
p + q = 1.00
Plan Your Strategy

Solve for q in the equation p + q = 1.00 using 0.64 for the value of p, to find the value of q.

Find the value of 2pq.

Express the value of 2pq as a percent.
Act on Your Strategy

Step 1 
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Step 2

2pq = 2(0.64)(0.36) = 0.4608, or approximately 46%

Check Your Solution

 p2 + 2pq + q2 = 1.00

(0.64)(0.64) + 0.46 + (0.36)(0.36) = 1.00

1.00 = 1.00
3.

Problem
In a randomly mating population of mice, 25.0 out of every 100.0 mice born have white fur, a recessive trait.

a) Calculate the frequency of each allele in the population.

b) Calculate the genotype frequencies for the population.

What Is Required?
You must determine the values for p and q, which represent the frequency of each allele in the population.
You must also determine the values for p2, 2pq, and q2, which represent the frequencies of the genotypes in the population.

What Is Given?

The frequency of white mice in the population is 25.0 out of 100.0 or 
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This frequency of the recessive genotype in the population is represented by q2.

p + q = 1.00
Plan Your Strategy

State the value of q2.
Take the square root of the value of q2 to find the value of q.
Subtract q from 1.00 to find the value of p.

Find the values of p2, 2pq, and q2.
Act on Your Strategy

Step 1 
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Step 2
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Step 3
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Step 4
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The frequency of the allele for white fur is 0.50.

The frequency of the allele for pigmented fur is 0.50.

The frequency of homozygous dominant individuals is 0.25.

The frequency of heterozygous individuals is 0.50

The frequency of homozygous recessive individuals is 0.25.

Check Your Solution
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4.

Problem

A dominant allele, T, codes for the ability to taste the compound phenylthiocarbamide (PTC). People who are homozygous for the recessive allele, t, are unable to taste PTC. In a genetics class of 125 students, 88 students can taste PTC and 37 cannot.

a) Calculate the expected frequencies of the T and t alleles in the student population.

b) How many students would you expect to be heterozygous for the tasting gene?

c) How many students would you expect to be homozygous dominant for the tasting gene?

d) How could you check your answers for parts (b) and (c)?
What Is Required?
You must determine the values for p and q, which represent the expected frequencies of the T and t alleles in the student population.

You must also determine the values of p2(N) and 2pq(N), which represent the number of students that you would expect to be homozygous dominant and heterozygous for the tasting gene, respectively.

What Is Given?

The ability to taste PTC is controlled by a dominant allele, T, and the lack of ability to taste PTC is determined by a recessive allele, t.

Out of 125 students, 88 are tasters and 37 are non-tasters.

p + q = 1.00
Plan Your Strategy

Determine the frequency of non-tasters in the class. 

Calculate q from the frequency of non-tasters.

Use p + q = 1.00 to find p using the value of q that you calculated.
To determine the number of homozygous tasters and heterozygous tasters, find the values of p2 and 2pq. Use these values to find numbers of students in these categories.

Compare the sum of heterozygous tasters plus homozygous tasters to the number 88 given in the problem statement.

Act on Your Strategy

Step 1 

Frequency of non-tasters = 
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Step 2
Therefore: 
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Step 3
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Step 4
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The number of homozygous tasters is 0.2079 ( 125 = 25.987 or approximately 26.

The number of heterozygous tasters is 0.496 ( 125 = 62.

Step 5
The total number of tasters is 26 + 62 = 88. 

Check Your Solution

37 students + 62 students + 26 students = 125 students


       125 students = 125 students


OR
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5.

Problem

In the Caucasian population of North America, one out of every 10 000 babies is born with a recessive condition known as phenylketonuria (PKU). This condition is determined by a single pair of alleles. People who are homozygous recessive for the PKU gene completely lack the enzyme that is necessary to metabolize the amino acid phenylalanine into harmless by-products. The presence of this amino acid in a baby’s diet can slow the development of the baby’s brain. What percentage of the Caucasian population of North America would you expect to be heterozygous for the PKU allele?
What Is Required?

You must determine the percentage of Caucasian North Americas expected to be heterozygous for the PKU allele.
What Is Given?

One of every 10 000 Caucasian babies born in North America have PKU.

PKU is a single-gene, recessive trait.

Plan Your Strategy

Find the frequency of Caucasian babies born in North America that are homozygous recessive for PKU.

From the above frequency, find q, the frequency of the recessive allele in the population.

Given q, find p from the relationship p + q = 1.00

Find the frequency of heterozygotes by calculating 2pq.

Express the frequency of heterozygotes in the form of a percentage.
Act on Your Strategy

Step 1 

homozygous recessive 
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Step 2
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Step 3
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Step 4 

2pq = 2(0.01)(0.99) = 0.0198, or 1.98%

Rounding to the correct number of significant digits, 2% of the Caucasian population of North America is expected to be heterozygous for the PKU allele
Check Your Solution
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