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complete dominance mendelian genetics answer key is a fundamental concept in understanding the
inheritance patterns observed in classical genetics. This article provides a comprehensive explanation
of complete dominance as described by Gregor Mendel’s principles, detailing how dominant and
recessive alleles interact and manifest in phenotypes. It explores the key elements of Mendelian
genetics, including genotype and phenotype relationships, Punnett squares, and the significance of
allele dominance in predicting offspring traits. Additionally, this answer key serves as a valuable
resource for students and educators alike, offering clear examples and problem-solving strategies. By
examining complete dominance through the lens of Mendelian genetics, readers will gain a thorough
understanding of how traits are inherited in a predictable manner. The following sections will cover the
core principles, terminology, examples, and practice questions to solidify comprehension of this

essential genetic concept.
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Understanding Complete Dominance in Mendelian Genetics

Complete dominance is a classic genetic pattern first described by Gregor Mendel through his pea
plant experiments. In this pattern, one allele (the dominant allele) completely masks the expression of
the other allele (the recessive allele) in a heterozygous organism. This means that when an individual
carries both a dominant and a recessive allele for a particular gene, the dominant trait will be
expressed in the phenotype. Mendelian genetics relies heavily on the concept of complete dominance

to explain how traits are inherited from one generation to the next.

Mendel’s Principles and Complete Dominance

Gregor Mendel’s foundational principles—segregation and independent assortment—form the basis for
understanding complete dominance. The principle of segregation states that allele pairs separate
during gamete formation, ensuring that each gamete carries only one allele for each gene. When
fertilization occurs, offspring inherit one allele from each parent. In cases of complete dominance, the
presence of at least one dominant allele results in the dominant phenotype, while the recessive

phenotype appears only when both alleles are recessive.

Significance in Predicting Inheritance Patterns

Complete dominance simplifies the prediction of offspring traits because the dominant trait will always
be visible in the phenotype if the dominant allele is present. This predictability allows geneticists and
students to use tools such as Punnett squares to calculate the probability of specific traits appearing in
the next generation. Understanding this dominance relationship is crucial for analyzing genetic crosses

and determining genotypic and phenotypic ratios.

Key Terminology and Concepts

To fully grasp complete dominance in Mendelian genetics, it is essential to understand the terminology



and foundational concepts that describe how traits are inherited and expressed.

Alleles

Alleles are different versions of the same gene that occupy corresponding loci on homologous
chromosomes. In Mendelian genetics, alleles are typically represented by letters—uppercase for
dominant alleles and lowercase for recessive alleles. For example, “A” might denote a dominant allele,

while “a” represents a recessive allele.

Genotype and Phenotype

The genotype refers to the genetic makeup of an organism, specifically the combination of alleles it
carries. Phenotype is the observable trait or characteristic expressed by the genotype. In complete
dominance, individuals with genotypes “AA” (homozygous dominant) and “Aa” (heterozygous) display
the dominant phenotype, whereas “aa” (homozygous recessive) individuals show the recessive

phenotype.

Homozygous and Heterozygous

Homozygous organisms have two identical alleles for a particular gene (either dominant or recessive),
while heterozygous organisms carry one dominant and one recessive allele. Complete dominance

highlights the phenotypic dominance of the dominant allele in heterozygous individuals.

Dominant and Recessive Traits

Dominant traits are those expressed when at least one dominant allele is present, whereas recessive
traits require two copies of the recessive allele to be visible. This relationship is fundamental to

Mendelian inheritance and underpins the concept of complete dominance.



Applying Punnett Squares to Complete Dominance

Punnett squares are a visual and analytical tool used to predict the genotypic and phenotypic
outcomes of genetic crosses involving complete dominance. They enable calculation of the probability

that offspring will inherit particular allele combinations.

Constructing a Punnett Square

To create a Punnett square for a simple complete dominance scenario, first identify the alleles
possessed by each parent. Each parent contributes one allele to the offspring, represented along the
top and side of the grid. Filling in the squares involves combining these alleles to show all possible

genotypes for the offspring.

Interpreting Results

Once the Punnett square is complete, genotypic ratios (such as 1:2:1 for AA:Aa:aa) and phenotypic
ratios (such as 3:1 dominant to recessive traits) can be determined. These ratios illustrate the
likelihood of each genotype and phenotype appearing among the offspring, reflecting the predictable

nature of complete dominance in Mendelian genetics.

Example of a Monohybrid Cross

Consider a cross between two heterozygous individuals (Aa x Aa) for a trait with complete dominance.

The Punnett square predicts:

¢ 25% chance of homozygous dominant (AA)
* 50% chance of heterozygous (Aa)

e 25% chance of homozygous recessive (aa)



Phenotypically, 75% of offspring will display the dominant trait, while 25% will express the recessive

trait.

Examples of Complete Dominance in Genetics

Several well-known examples illustrate the principle of complete dominance in genetics, showcasing

how dominant and recessive alleles determine phenotypic outcomes.

Pea Plant Flower Color

Gregor Mendel’s original experiments with pea plants demonstrated complete dominance through
flower color. The purple flower allele (P) is dominant over the white flower allele (p). Plants with

genotypes “PP” or “Pp” have purple flowers, while only “pp” plants have white flowers.

Human Earlobe Attachment

In humans, free earlobes (dominant trait) versus attached earlobes (recessive trait) follow complete
dominance patterns. Individuals with at least one dominant allele for free earlobes will exhibit that

phenotype, while attached earlobes appear only in homozygous recessive individuals.

Widow’s Peak Hairline

The presence of a widow’s peak hairline is a dominant trait, with the recessive trait being a straight

hairline. This is another example where complete dominance determines the observable characteristic.



Practice Questions and Answer Key

Applying the knowledge of complete dominance and Mendelian genetics solidifies understanding. The

following practice questions include answers to assist in mastering the concept.

Question: In pea plants, tall (T) is dominant over short (t). What are the genotypic and

phenotypic ratios of offspring from a cross between two heterozygous tall plants (Tt x Tt)?

Answer: The Punnett square predicts:

o Genotypic ratio: 1 TT : 2 Tt : 1 tt

o Phenotypic ratio: 3 tall : 1 short

Question: If a homozygous dominant individual (AA) is crossed with a homozygous recessive

individual (aa), what will be the genotype and phenotype of the offspring?

Answer: All offspring will be heterozygous (Aa) and display the dominant phenotype.

Question: A heterozygous individual (Aa) is crossed with a homozygous recessive individual (aa).

What are the expected genotypic and phenotypic ratios?



Answer:

o Genotypic ratio: 1 Aa: 1 aa

o Phenotypic ratio: 1 dominant phenotype : 1 recessive phenotype

Frequently Asked Questions

What is complete dominance in Mendelian genetics?

Complete dominance occurs when the dominant allele completely masks the effect of the recessive

allele in heterozygous individuals, resulting in the dominant phenotype being expressed.

How does complete dominance differ from incomplete dominance?

In complete dominance, the dominant allele fully masks the recessive allele's effect, whereas in

incomplete dominance, the heterozygous phenotype is a blend or intermediate of the two alleles.

What is the phenotype ratio expected in a monohybrid cross showing
complete dominance?

The phenotype ratio in the F2 generation of a monohybrid cross with complete dominance is typically

3:1, where three individuals show the dominant trait and one shows the recessive ftrait.



In Mendelian genetics, how do you represent a dominant and recessive
allele?

Dominant alleles are usually represented by a capital letter (e.g., 'A"), while recessive alleles are

represented by the corresponding lowercase letter (e.g., 'a').

What is the genotype of an individual showing the dominant phenotype
in complete dominance?

An individual showing the dominant phenotype can have either a homozygous dominant genotype (AA)

or a heterozygous genotype (Aa).

Why is the recessive trait not visible in heterozygous individuals under
complete dominance?

Because the dominant allele produces enough gene product to mask the effect of the recessive allele,

making the recessive trait phenotypically invisible in heterozygotes.

Can complete dominance explain all patterns of inheritance observed
in genetics?

No, complete dominance explains many inheritance patterns but not all; other patterns include

incomplete dominance, codominance, multiple alleles, and polygenic inheritance.

What would be the expected genotypic ratio from a monohybrid cross
of two heterozygous individuals exhibiting complete dominance?

The expected genotypic ratio is 1:2:1, with one homozygous dominant (AA), two heterozygous (Aa),

and one homozygous recessive (aa).



How does the concept of complete dominance help in predicting
offspring traits?

Complete dominance allows geneticists to use Punnett squares and Mendel’s laws to predict the

probability of offspring inheriting dominant or recessive traits based on parental genotypes.

Additional Resources

1. Complete Dominance in Mendelian Genetics: Principles and Practice

This book offers a comprehensive overview of complete dominance in Mendelian genetics, explaining
fundamental concepts with clear examples. It includes detailed answer keys to common problems,
making it an excellent resource for students and educators. The text bridges theory and application,

providing practical exercises that reinforce understanding of genetic inheritance patterns.

2. Mendelian Genetics: Understanding Complete Dominance and Its Applications

Focusing on the principles of complete dominance, this book breaks down Mendel’s laws with clarity
and precision. It features annotated answer keys that help readers verify their solutions and grasp
complex genetic interactions. Case studies and problem sets are included to enhance critical thinking

in genetics.

3. Genetics Made Simple: Complete Dominance and Mendelian Inheritance

Designed for learners at all levels, this book simplifies the concept of complete dominance in
Mendelian genetics. It provides step-by-step explanations alongside an answer key for all exercises.
The approachable language and illustrative examples make genetic concepts accessible and

engaging.

4. Mastering Mendelian Genetics: Complete Dominance Answer Key and Solutions
This guide serves as an essential companion for mastering complete dominance in Mendelian
genetics. It contains fully worked-out answer keys to commonly assigned problems, allowing students

to check their understanding. The book also offers tips and strategies to solve genetics questions



efficiently.

5. Exploring Complete Dominance: A Mendelian Genetics Workbook with Answer Key
This workbook provides hands-on practice with complete dominance problems in Mendelian genetics.
It offers detailed answer keys for each exercise, facilitating self-assessment and study. The workbook

is designed to help students develop confidence in solving genetic inheritance questions.

6. Introduction to Mendelian Genetics: Complete Dominance Explained
Ideal for beginners, this book introduces the concept of complete dominance within the framework of
Mendelian genetics. It combines theoretical explanations with practical exercises and an answer key

for immediate feedback. The clear presentation aids in building a solid foundation in genetics.

7. Genetic Inheritance Patterns: Complete Dominance and Mendel’s Laws Answer Guide
This text delves into various inheritance patterns with a focus on complete dominance, supported by
Mendel’s foundational work. It includes a comprehensive answer guide to ensure understanding of

problem-solving techniques. The book is suitable for both high school and undergraduate students.

8. Applied Mendelian Genetics: Complete Dominance and Problem Solutions

Offering real-world applications of Mendelian genetics, this book highlights complete dominance
through practical problems and solutions. The included answer key helps learners verify their work and
deepen their comprehension. It is a valuable resource for those pursuing studies in biology and

genetics.

9. Complete Dominance and Mendelian Genetics: A Study Guide with Answers
This study guide presents complete dominance concepts in Mendelian genetics with concise
summaries and example problems. An extensive answer section allows learners to self-check and

reinforce their knowledge. The guide is tailored for exam preparation and classroom review.
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