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Punnett Square Practice Problems: Master Mendelian
Genetics with These Examples

Are you struggling to grasp the concept of Punnett squares? Do those letters and boxes seem like a
confusing jumble instead of a clear path to understanding genetics? Don't worry, you're not alone!
Many students find Punnett squares challenging at first, but with enough practice, they become
second nature. This comprehensive guide provides a wealth of Punnett square practice problems,
ranging from simple monohybrid crosses to more complex dihybrid crosses, complete with detailed
solutions and explanations. By the end, you'll be confident in your ability to predict the genotypes and
phenotypes of offspring based on parental genotypes. Let's dive in!

Understanding the Basics: A Quick Punnett Square Refresher

Before we tackle the Punnett square practice problems, let's quickly review the fundamentals. A
Punnett square is a visual tool used to predict the probability of different genotypes and phenotypes
in offspring resulting from a cross between two parents. The process involves:

Determining Parental Genotypes: Identify the alleles (different forms of a gene) each parent1.
possesses for the trait(s) in question. Remember that alleles can be dominant (represented by a
capital letter, e.g., 'A') or recessive (represented by a lowercase letter, e.g., 'a').

Setting up the Square: Create a square grid. Write the alleles of one parent across the top and1.
the alleles of the other parent down the side.

Filling the Square: Combine the alleles from each parent to determine the possible genotypes of1.
the offspring. Each box represents a possible offspring genotype.

Determining Phenotypes: Based on the genotypes, determine the phenotypes (observable1.
traits) of the offspring. Remember that dominant alleles mask recessive alleles.

Punnett Square Practice Problems: Monohybrid Crosses



Let's start with some straightforward Punnett square practice problems involving monohybrid crosses
– crosses considering only one trait.

Problem 1: A homozygous dominant tall pea plant (TT) is crossed with a homozygous recessive short
pea plant (tt). What are the genotypes and phenotypes of the F1 generation?

Solution:

| | T | T |
| :---- | :- | :- |
| t | Tt | Tt |
| t | Tt | Tt |

All offspring (100%) will have the genotype Tt and the phenotype tall. This demonstrates the principle
of dominance, where the dominant 'T' allele masks the recessive 't' allele.

Problem 2: Two heterozygous tall pea plants (Tt) are crossed. What is the probability of their offspring
being short?

Solution:

| | T | t |
| :---- | :- | :- |
| T | TT | Tt |
| t | Tt | tt |

The genotype ratio is 1 TT: 2 Tt: 1 tt. The phenotype ratio is 3 tall: 1 short. Therefore, there's a 25%
probability of the offspring being short.

Punnett Square Practice Problems: Dihybrid Crosses

Now let's move on to more challenging Punnett square practice problems: dihybrid crosses, involving
two traits. These require a larger 4x4 Punnett square.

Problem 3: A homozygous dominant pea plant with round yellow seeds (RRYY) is crossed with a
homozygous recessive pea plant with wrinkled green seeds (rryy). What are the genotypes and
phenotypes of the F1 generation?

Solution: All F1 offspring will be RrYy (round yellow seeds), showcasing independent assortment of
alleles.

Problem 4: Two heterozygous pea plants with round yellow seeds (RrYy) are crossed. Determine the
phenotypic ratio of their offspring.

Solution: This requires a 4x4 Punnett square. The resulting phenotypic ratio is approximately 9 round
yellow: 3 round green: 3 wrinkled yellow: 1 wrinkled green. This demonstrates the 9:3:3:1 phenotypic
ratio characteristic of a dihybrid cross involving two independently assorting traits.



Advanced Punnett Square Practice Problems: Incomplete
Dominance and Codominance

Let's explore more complex scenarios that move beyond simple Mendelian inheritance.

Problem 5 (Incomplete Dominance): In snapdragons, red flower color (R) is incompletely dominant
over white flower color (r). A homozygous red snapdragon (RR) is crossed with a homozygous white
snapdragon (rr). What are the phenotypes of the F1 generation?

Solution: The F1 generation will all be pink (Rr), exhibiting an intermediate phenotype due to
incomplete dominance.

Problem 6 (Codominance): In cattle, the allele for red coat color (R) and the allele for white coat color
(W) are codominant. A red cow (RR) is crossed with a white bull (WW). What are the phenotypes of
the F1 generation?

Solution: The F1 generation will all be roan (RW), exhibiting both red and white hairs due to
codominance.

Tackling More Complex Scenarios: Sex-Linked Traits

Sex-linked traits are genes located on the sex chromosomes (X and Y). These often exhibit unique
inheritance patterns.

Problem 7: Red-green color blindness is a sex-linked recessive trait (Xb). A woman who is a carrier
(XBXb) marries a man with normal vision (XBY). What is the probability of their son having color
blindness?

Solution: A Punnett square will reveal a 25% chance of their son inheriting color blindness (XbY).

Mastering Punnett Squares: Tips and Tricks

Practice makes perfect: The more Punnett square practice problems you solve, the more confident
you'll become.
Visual aids: Draw clear and organized Punnett squares.
Understand the terminology: Familiarize yourself with terms like genotype, phenotype, allele,
dominant, recessive, homozygous, and heterozygous.
Check your work: Carefully review your calculations and ensure your results align with Mendelian
principles.

Conclusion

This extensive guide has provided you with a solid foundation in solving Punnett square practice
problems, covering monohybrid and dihybrid crosses, as well as the complexities of incomplete
dominance, codominance, and sex-linked inheritance. Remember, consistent practice is key to
mastering this fundamental concept in genetics. The more you work through these problems, the



easier they will become, and the more clearly you'll understand the fascinating world of heredity.

FAQs

What is the difference between a genotype and a phenotype? A genotype refers to the genetic1.
makeup of an organism (e.g., TT, Tt, tt), while a phenotype refers to its observable traits (e.g.,
tall, short).

What is a homozygous genotype? A homozygous genotype consists of two identical alleles for a1.
particular gene (e.g., TT or tt).

What is a heterozygous genotype? A heterozygous genotype consists of two different alleles for1.
a particular gene (e.g., Tt).

How do I determine the probability of a specific phenotype in a dihybrid cross? By analyzing the1.
phenotypic ratio obtained from the Punnett square, you can calculate the probability of each
phenotype.

Are there online resources to help me practice Punnett squares? Yes! Many websites and1.
educational platforms offer interactive Punnett square solvers and practice problems. A quick
online search will provide plenty of options.
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