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Introduction

AP Biology is one of the most demanding courses in high school science, and genetics is a core component that
many students find challenging. Within genetics, the study of Mendelian inheritance provides the foundation for
understanding how traits are passed from one generation to the next. Whether you're preparing for the AP exam,
reviewing for a midterm, or simply curious about how genetics works, having a solid set of practice questions with
clear, basic Mendelian answers can make all the difference.

In this article we'll dive deep into the essential concepts of Mendelian genetics, walk through a carefully curated set
of practice problems, and provide the step by step answers that illustrate the logic behind each solution. By the end
of this guide you’ll have a reliable resource to strengthen your grasp of basic Mendelian principles and feel
confident tackling the genetics portion of your AP Biology exam.

Why AP Biology Genetics Is Crucial

Genetics is the language of biology. It explains why organisms look the way they do, how diseases are inherited,
and how evolution shapes the diversity of life. In AP Biology, genetics is not just a topic—it’s a lens through which
students view the entire course. Mastering Mendelian genetics gives you a toolkit for:

e Predicting phenotypic ratios in monohybrid and dihybrid crosses.

¢ Understanding dominance, recessiveness, incomplete dominance, and codominance.

e Applying Punnett squares and probability calculations.

« Interpreting real world examples such as plant breeding, animal pedigrees, and human disease inheritance.

Because the genetics section often carries a significant weight on the AP exam, a strong foundation in basic
Mendelian answers can boost your overall score and reduce exam anxiety.

Fundamentals of Basic Mendelian Genetics

1.The Law of Segregation

First described by Gregor Mendel, the law of segregation states that each individual carries two alleles for a given
trait, and these alleles separate during gamete formation. As a result, each gamete contains only one allele. In
simple terms, if you have a heterozygous genotype (Aa), your gametes will carry either the A or the a allele with
equal probability.

2.The Law of Independent Assortment

When multiple genes are involved, the alleles for each gene segregate independently of the others. This means
that the inheritance of one trait does not affect the inheritance of another. In dihybrid crosses, this principle leads to
the classic 9:3:3:1 phenotypic ratio.

3. Dominance and Recessiveness

In a heterozygous pair, one allele may mask the expression of the other. The dominant allele determines the
phenotype, while the recessive allele is only expressed in a homozygous recessive genotype. For example, in pea



plants, the allele for purple flower color (P) is dominant over the allele for white flower color (p).

4. Incomplete Dominance and Codominance

Not all traits follow a strict dominant/recessive pattern. In incomplete dominance, the heterozygote displays an
intermediate phenotype (e.g., red and white petals producing pink flowers). In codominance, both alleles are fully
expressed, such as the AB blood type in humans where A and B alleles are both visible.

5. Homozygous vs. Heterozygous

A homozygous genotype contains two identical alleles (AA or aa), whereas a heterozygous genotype contains two
different alleles (Aa). Knowing whether a genotype is homozygous or heterozygous is essential for predicting
offspring phenotypes.

AP Biology Genetics Practice 1: Basic Mendelian Answers

Below we present a series of practice questions that cover the breadth of basic Mendelian genetics. Each question
is followed by a concise answer and an explanation that ties back to the core principles discussed earlier.

Question Set 1. Monohybrid Crosses

1. In pea plants, the allele for tall height (T) is dominant over the allele for short height (t). If two heterozygous
tall plants (Tt) are crossed, what proportion of their offspring will be tall?

2. In snapdragons, the allele for purple color (P) is dominant over the allele for white color (p). If a homozygous
purple plant (PP) is crossed with a heterozygous purple plant (Pp), what is the probability that an offspring will be
white?

3. In corn, the allele for yellow kernels (Y) is dominant over the allele for white kernels (y). If a homozygous
yellow plant (YY) is crossed with a homozygous white plant (yy), what proportion of the offspring will have yellow
kernels?

Answers and Explanations for Question Set 1

PP x Pp yields PP and Pp genotypes only. Both express the dominant purple phenotype, so no white offspring are
possible.

YY x yy 'Yy in all offspring. The Y allele is dominant, so every plant displays yellow kernels.

Question Set 2: Dihybrid Crosses

1. In pea plants, the allele for tall height (T) is dominant over short height (t), and the allele for yellow seed color
(Y) is dominant over green seed color (y). If a heterozygous tall, yellow plant (TtYy) is crossed with a heterozygous
tall, green plant (TtYy), what is the expected phenotypic ratio of the offspring?

2. In snapdragons, the allele for purple color (P) is dominant over white color (p), and the allele for round seed
shape (R) is dominant over wrinkled seed shape (r). If a homozygous purple, round plant (PP RR) is crossed with a
homozygous white, wrinkled plant (pp rr), what is the phenotypic ratio of the offspring?

3. In corn, the allele for yellow kernels (Y) is dominant over white kernels (y), and the allele for dominant kernel
depth (D) is dominant over shallow depth (d). If a heterozygous yellow, deep plant (YyDd) is crossed with a
homozygous white, shallow plant (yy dd), what proportion of the offspring will have yellow, deep kernels?

Answers and Explanations for Question Set 2

All gametes from PP RR carry P and R; all gametes from pp rr carry p and r. Offspring genotype: Pp Rr. Both
dominant traits express, so every plant is purple and round.

Offspring genotype possibilities: YyDd, YyDd, YyDd, YyDd, YyDd, YyDd, YyDd, YyDd, YyDd, YyDd, YyDd, YyDd,



YyDd, YyDd, YyDd, YyDd (16). Only the genotype YyDd (yellow and deep) meets the criteria, which is 1 out of 4
(25%).

Question Set 3: Multiple Alleles and Sex Linked Traits

1. In humans, blood type is determined by three alleles: A, B, and O. The A and B alleles are codominant, while
O is recessive. If a parent with genotype AO is crossed with a parent with genotype BO, what are the possible
blood types of their offspring?

2. In fruit flies (Drosophila), the gene for eye color is X linked. The allele for red eyes (X*R) is dominant over
white eyes (X*r). If a red eyed female (X"R X”r) is crossed with a white eyed male (X”rY), what are the expected
eye colors of their offspring?

3. In pea plants, the allele for green seed color (g) is recessive, while the allele for yellow seed color (G) is
dominant. If a plant heterozygous for green (Gg) is crossed with a homozygous green plant (gg), what proportion of
the offspring will have green seeds?

Answers and Explanations for Question Set 3

Females inherit one X from each parent: X*R X”r (red) or X*r X"r (white). Males inherit X*R from the mother and Y
from the father, so all male offspring are red-eyed.

Cross: Gg x gg " Gg (green) or gg (green). Half of the progeny carry the recessive allele pair, producing green
seeds.

Common Mistakes to Avoid in Mendelian Genetics

Even seasoned students can slip up. Here are some pitfalls that can derail your answers:

¢ Confusing genotypes with phenotypes. Always distinguish between the genetic makeup (genotype) and the
observable trait (phenotype).

* Ignoring independent assortment. Overlooking the fact that multiple genes segregate independently can skew
your expected ratios.
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