Amoeba Sisters Hardy Weinberg Worksheet
Answers

Hardy-Weinberg Practice Problems

1. A population of rabbits may be brown (1the dominami phenotype) or white (the recessive phenotype). Brown
rabbits have the genotvpe BH or Bh, White mbbits have the genotype bh, The frequency of the BB genatype
s 35
What is the frequency of heterorygous rabbits? 0,484
What is the frequency of the B allele? 0.5%
What is the frequency of the b allele” 041

2. A hvpothetical ;h;.p-“Lilinn of 10,0080 humans has S840 ipdividuals with the Bood type AA, 2860 individuals
with blood type AR and 300 individuals with the blood type BE.
What is the frequency of each genoiype in ihis popalation”
AA = 0684 AB = 102586/ BE = 0,03
What is the frequency of the A allele? BLE2T
What is the frequency of the B allele? 0,173
If the next gemeration containgd 25 (00 individwals, how many individuals would have blood tvpe BR,
assurning the population 15 m Hardy-Weinberg equilibrium? 750

3. A population of binds comtains 16 animals with red 1ail feathers and 34 animals with bluc tail festhers. Blise
tail leathers are the dominant brait.
What is the frequency of the red allele” .566
What is the frequency of the blue allele? 0,434
What is the frequency of heterorygoles? 0L49
What is the frequency of binds homoxygous for the blue allele” 0,188

d, Brown hair (B) 1% dominant to blond hair (B). 17 there are 168 brown haired people in a population of 200;
What 15 the predicted frequency of heteroeygotes? (4R
What is the predicted frequency of h._wnwg.guqn dominami® L34
What is the predicted frequency of homoeygous recessive” DL 16

5. 1798 out of 200 individaals in a population express the recessive phenotype, what percent of the population
are helerorygotes? 41%

6. Mourant et al. { 1976) cite data on 400 Basques from Spain, of which 230 were Rh+ and 170 were Rh-
Calculme the allele frequencies of [ and o (DD individumls have the Rh ph.mnl].p-;' dd mndividunls
have the Rh- phenotype. The phenotype of Dd is Rh+).

Frequency of [¥ = 0348 / Freguency of d = 0,652
How many of the Rh+ individuals would be expecied 1o be helerozypoas? 181

The 1* "allebe™ for the ABO blood groups sctually consists of two subtvpes, 1 asd 1%, cither being
consaderad =1, In Cascasians, about 38 of the 1A alelles are 1* amd 174 are 1 (Cavalli-Sforza and
Edwards, 1967). What would be the expected proportions. of 1%, V1%, and 11 among 11"
individuals?
PV = AL P = e M = 0TS
8. Din 1700 US Cagcasian newboms have cystic fibrosis, C is the posmal allebe, dominant over the recessive ¢.
Individuals must be homozygows for the recessive allele o have the disease
Whai percemt of the above population have cystic fibrosis (ee or g7} LIS9%,
Assuming a Hardy-Weinberg Equilibrism, how many newboms woubd have cystic fibrosis ina
population of 10,000 people? 5.9

Amoeba Sisters Hardy Weinberg Worksheet Answers are essential for students delving into
population genetics and understanding the principles of Hardy-Weinberg equilibrium. This concept,
named after G.H. Hardy and Wilhelm Weinberg, provides a mathematical model that describes how
allele and genotype frequencies remain constant from generation to generation in a population
under certain conditions. The Amoeba Sisters, a popular educational platform, has created resources
to help students grasp these vital concepts, including worksheets that challenge learners to apply
the Hardy-Weinberg principle in practical contexts.



Understanding the Hardy-Weinberg Principle

The Hardy-Weinberg principle serves as a foundation in population genetics, establishing the
conditions under which allele frequencies in a population remain stable. The principle states that if
specific conditions are met, the allele and genotype frequencies will not change from one generation
to the next. These conditions include:

e No mutations occurring in the population
e No gene flow (migration) into or out of the population
e Random mating among individuals

e No genetic drift (large population size)

¢ No natural selection (all individuals have equal survival and reproductive success)

When these conditions are met, the allele frequencies can be predicted using the Hardy-Weinberg
equation:

p?+2pg+q*=1

Where:

- p = frequency of the dominant allele

- g = frequency of the recessive allele

- p? = frequency of the homozygous dominant genotype
- 2pq = frequency of the heterozygous genotype

- g% = frequency of the homozygous recessive genotype

Using the Amoeba Sisters Hardy Weinberg Worksheet

The Amoeba Sisters provide worksheets that engage students in applying the Hardy-Weinberg
principle through various scenarios. These worksheets are designed to reinforce understanding and
help students practice critical thinking and problem-solving skills.

Key Components of the Worksheet

The worksheets typically include:

1. Example Problems: Real-world scenarios that require students to calculate allele frequencies,
genotype frequencies, or predict changes in a population.

2. Graphical Representations: Visual aids that help illustrate concepts, such as population graphs
showing shifts in allele frequencies.



3. Guided Practice: Step-by-step instructions to assist students in solving problems, making it easier
to grasp the underlying concepts.

4. Reflection Questions: Questions that encourage students to think critically about the implications
of the Hardy-Weinberg equilibrium and its applications in real-world biology.

Sample Problems and Answers

To illustrate how these worksheets function, let’s explore a few sample problems along with their
answers.

Problem 1: In a population of 200 individuals, 36 are homozygous recessive for a trait. What are the
frequencies of the alleles and genotypes?

Solution:

- First, calculate g? (frequency of homozygous recessive):
q?=36/200=0.18

- Then, calculate q (frequency of the recessive allele):
q=v0.18 = 0.42

- Now, calculate p (frequency of the dominant allele):
p=1-g=1-0.42=0.58

- Finally, calculate the genotype frequencies:

- p? (homozygous dominant) = (0.58)? = 0.34

- 2pq (heterozygous) = 2 0.58 0.42 = 0.49

Answer:

- Allele frequencies: p = 0.58, g = 0.42

- Genotype frequencies: Homozygous dominant = 34%, Heterozygous = 49%, Homozygous recessive
=~ 18%

Problem 2: If the population evolves and the frequency of the recessive allele increases to 0.5, what
would be the new expected genotype frequencies?

Solution:

- Calculate q (recessive allele frequency) = 0.5

- Calculate p (dominant allele frequency) =1 -q = 0.5
- Calculate genotype frequencies:

-p? =(0.5)? = 0.25 (Homozygous dominant)

-2pqg =2 0.5 0.5 = 0.5 (Heterozygous)

- q% = (0.5)? = 0.25 (Homozygous recessive)

Answer:

- The new expected genotype frequencies would be:
- Homozygous dominant: 25%

- Heterozygous: 50%

- Homozygous recessive: 25%



Importance of the Hardy-Weinberg Worksheet in
Education

The use of Amoeba Sisters Hardy Weinberg worksheets in educational settings is significant for
several reasons:

e Enhances Conceptual Understanding: By engaging with practical problems, students
develop a deeper understanding of genetic principles.

e Encourages Active Learning: Worksheets promote active participation and critical thinking,
moving beyond rote memorization.

e Supports Diverse Learning Styles: Varied approaches, including visual aids and guided
questions, cater to different learning preferences.

e Prepares for Advanced Topics: A solid grasp of Hardy-Weinberg equilibrium lays the
groundwork for more advanced topics in genetics and evolutionary biology.

Conclusion

In summary, Amoeba Sisters Hardy Weinberg worksheet answers provide valuable resources
for students learning about population genetics. By applying the Hardy-Weinberg principle through
practical exercises, students can better understand the dynamics of allele frequencies and the
factors that drive evolution. As educators continue to utilize these tools, they foster an environment
where students can actively engage with the material, preparing them for future studies in genetics
and beyond.

Frequently Asked Questions

What is the Hardy-Weinberg principle?

The Hardy-Weinberg principle is a fundamental concept in population genetics that describes how
genetic variation will remain constant from one generation to the next in the absence of disturbing
factors. It provides a model for understanding allele frequencies in a population.

How do the Amoeba Sisters explain the Hardy-Weinberg
equilibrium?

The Amoeba Sisters use engaging animations and relatable examples to explain the Hardy-Weinberg
equilibrium, illustrating the conditions required for a population to be in equilibrium, such as no
mutations, random mating, no natural selection, extremely large population size, and no gene flow.



What types of problems can the Hardy-Weinberg worksheet
from Amoeba Sisters help solve?

The Hardy-Weinberg worksheet from Amoeba Sisters helps solve problems related to calculating
allele frequencies, determining genotype frequencies, and assessing whether a population is in
Hardy-Weinberg equilibrium using provided data.

Why is it important to understand Hardy-Weinberg
equilibrium in biology?

Understanding Hardy-Weinberg equilibrium is important because it serves as a baseline for
detecting evolutionary changes in populations. It helps biologists identify factors that are influencing
changes in allele frequencies, such as natural selection or genetic drift.

What kind of exercises can be found in the Amoeba Sisters
Hardy-Weinberg worksheet?

The Amoeba Sisters Hardy-Weinberg worksheet includes exercises that require students to calculate
the frequency of alleles and genotypes, apply the Hardy-Weinberg equation, and analyze scenarios
to determine if a population meets the equilibrium conditions.
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Distinguish between 1) Nutrition in Amoeba and Paramecium.
Jun 29, 2016 - There are two very simple animals namely amoeba and paramecium. They are made
up of single cell and so known as unicellular animals. So, all the 5 processes of nutrition ...

Draw a neat and clean diagram of Amoeba showing the correct
Apr 17, 2020 - The Amoeba is one of the organism that are photosynthetic and parasitic in nature.
Explanation: Amoeba is one of the organism that is responsible for causing diarrhoea and ...

Explain the nutrition in amoeba - Brainly
Jul 12, 2024 - - amoeba is a single cell organism in which the food is taken in by the entire surface. -
Amoeba takes in food using temporary fingerlike extensions of the cell surface ...

19. assertion : egestion in amoeba takes place through a ...
Dec 28, 2023 - Find an answer to your question 19. assertion : egestion in amoeba takes place
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through a permanent membrane present in them. reason : cilia is absent in amoeba

write one similarity and one difference between the nutrition in ...
Jun 25, 2023 - Answer Similarity:- the digestive juice in amoeba and secreted into food vacuole and
is human beings the digestive juice and secreted in a stomach and a small intestine. then ...

6 differences between spirogyra and amoeba - Brainly.in
Jan 24, 2024 - Answer: Spirogyra undergoes kingdom Plantae while Amoeba undergoes kingdom
Animalia. Spirogyra is autotrophic while amoeba is heterotrophic. Spirogyra do photosynthesis ...

7.Explain with the help of neat and well labelled diagram the
Jun 20, 2024 - Amoeba, a single-celled organism, obtains its nutrition through a process called

holozoic nutrition. Here's a breakdown of the different steps involved, illustrated with a neat ...

Explain with the help of neat and well labilled diagram the steps ...
Jun 15, 2018 - Amoeba follows holozoic mode of nutrition in which the solid food particles are
ingested which are then acted upon by enzymes and digested.Amoeba engulfs food by ...

Assertion: Amoeba follow holozoic mode of nutrition.
Dec 31, 2024 - Amoeba is actually a heterotroph that feeds on bacteria, algae, and other small
organisms, but it is not strictly omnivorous. A more accurate reason would be: "Amoeba ...
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Distinguish between 1) Nutrition in Amoeba and Paramecium.
Jun 29, 2016 - There are two very simple animals namely amoeba and paramecium. They are made
up of single cell and so known as unicellular animals. So, all the ...

Draw a neat and clean diagram of Amoeba showing the correct
Apr 17, 2020 - The Amoeba is one of the organism that are photosynthetic and parasitic in nature.
Explanation: Amoeba is one of the organism that is responsible ...

Explain the nutrition in amoeba - Brainly
Jul 12, 2024 - - amoeba is a single cell organism in which the food is taken in by the entire surface. -
Amoeba takes in food using temporary fingerlike extensions of ...

19. assertion : egestion in amoeba takes place through a p...
Dec 28, 2023 - Find an answer to your question 19. assertion : egestion in amoeba takes place
through a permanent membrane present in them. reason : ...

Unlock the secrets of population genetics with our comprehensive Amoeba Sisters Hardy Weinberg
worksheet answers. Learn more and ace your biology studies today!
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