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1- Implementation
• Read First (this document) with 11 pages of 

teacher notes for how to implement this 
curriculum

• Links to YouTube Video Lectures for each 
PowerPoint

• Lab Set-up – 23 pages with details for the 
activities and project included in this bundle. 

• Unit Plans for CP (non-honors) + editable version
• Unit plans for Honors + editable Version
• NGSS Alignment overview
• How to Write A Great Study Guide Resource
• Parent Permission Slip for “GATTACA”

Included by Folder:
2-Packets

• 44-page Packet of notes 
outlines, practice handouts, 
and other student handouts 
for lab activities for Biology 
CP

• 48-page Packet of notes 
outlines, practice handouts, 
and other student handouts 
for lab activities for Biology 
Honors

• 4-page guide to accessing 
and using the paperless 
digital packets (for CP and 
Honors) through Google 
Drive™

3-Notes
• Concept 1 CP Notes: Mendelian Genetics– 17 slide ppt
• Concept 2 CP Notes: Complex Inheritance– 20 slide PPT
• Concept 3 CP Notes: Mutations and pedigrees – 24 slide ppt
• Concept 4 CP Notes: Genetic Engineering – 12 slide ppt
• Concept 1 Honors Notes: Mendelian genetics– 19 slide ppt
• Concept 2 Honors Notes: complex Inheritance– 20 slide ppt
• Concept 3 Honors Notes: Mutations and pedigrees – 24 slide ppt
• Concept 4 Honors Notes: Genetic Engineering – 12 slide ppt

**All ppts are fully animated in presenter mode**

4-Activities
• 6 QR Code 

Complex 
Inheritance 
Patterns Lab  
Stations 

5-Quizzes and Tests
• Punnett Square Quiz – CP and Honors

– 2 pages each
• Complex Inheritance Patterns Quiz – CP and Honors

– 3 pages for CP, 4 pages for Honors
• Unit 5 Test CP – Versions A and B (Multiple choice rearranged) + Answer Sheet

– 5 page MC and OR Test, 2 page answer sheet
– Editable Version of Test A

• Unit 5 Test Honors – Versions A and B (Multiple choice rearranged) + Answer Sheet
– 5 page MC and OR test, 3 page Answer Sheet
– Editable Version of Test A

• Answer keys for CP and Honors, A and B versions
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Teacher Notes:
Overview: 
This product is designed to be everything you need to teach a Heredity unit in your 
biology class. Content covered for both CP (college prep, or non-honors) and Honors 
curriculum includes: Mendelian genetics, monohybrid and dihybrid cross Punnett 
squares, complex inheritance patterns, mutations, genetic disorders, pedigrees, and 
genetic engineering. This product includes notes, a packet of student handouts for 
activities and labs, a Punnett square quiz, a complex inheritance patterns quiz, project, 
and unit tests. Everything is provided for two levels – CP and Honors. Not only that, but 
the student packets come in a paperless digital version that can be used in Google 
Drive™ and/or Microsoft OneDrive™. 

Packet instead of Interactive Notebook:
I started creating packets for my students six years ago, and I love them so much more 
than interactive notebooks. While interactive notebooks are great resources, I have 
found that packet strategy to be a more appropriate tool for using in the secondary 
classroom setting.  I love using the packet for many reasons.  
1. I only have to make copies one time each unit instead of copying handouts every 

day.  Even though it takes a while to copy the packets for each student, it saves so 
much time on the day to day.  (Also the last few years I’ve recruited seniors to be my 
“Teacher’s Aide” and have trained them to copy all of my packets for me.  I haven’t 
seen a copier in four years and it’s glorious!). NOW you can go DIGITAL and 
PAPERLESS, never making any copies ever again!

2. It puts responsibility back on the students to maintain their biology binder with their 
packet, while also aiding them in practicing organization skills.  It has been incredibly 
effective for my lower level students.  Even though it is a lot of papers at once, I can 
watch them put it in their binder and leave it there, rather than having to hang on to 
100 individual papers passed out each day. 

3. It makes it so easy to be absent last minute. If you or your child gets sick, sub plans 
are a breeze.  You don’t have to send your teacher neighbor to make copies for 
you – because your students have everything they need.  You just have to tell the 
sub which pages the students need to work on. 

4. The structure is more suited to what students will be doing in college – and one of 
our goals as high school teachers should be to prepare our students for college.  The 
packet helps students learn how to structure notes (I give students Cornell-style note 
outlines for each concept – more on that later) which I have found helps provide 
scaffolding for them to be able to write notes all on their own in later high school 
years. 

5. Time saver in so many ways – no more time wasted regularly passing out handouts, 
or having to cut and paste things into a notebook. 

6. Students do a better job keeping up with returned graded work because every 
page is numbered so they can put graded assignments right back into the packet 
where it came from. 

7. You no longer need a filing cabinet – you can keep all of your curriculum and keys 
organized in binders!  See picture on page 12.
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In short…
The best evidence I have of why I love the packet strategy is that I had a 96% pass rate 
on the State standardized End-of-Course exam for non-honors students and a 100% 
pass rate for honors students.  This was at a South Carolina Public School with over 50% 
of the students being below the poverty line.  My average score on the EOC (all 200+ 
students combined that I taught over 2 years) was a 90%.  I believe this success is due to 
multiple factors, but I attribute a lot of it to the packet curriculum I have designed, and 
the fact that all of my tests are cumulative (which you will see if you purchase further 
units!)  Honestly, I could go on and on about the packet as a resource and why I love it 
so much, but I think you will find as you use it that you will fall in love with it too. 

Next Generation Science Standard Alignment:
This unit covers content related to the following NGSS Standards: 
HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in 
coding the instructions for characteristic traits passed from parents to offspring. 
HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations may 
result from: (1) new genetic combinations through meiosis, (2) viable errors occurring during 
replication, and/or (3) mutations caused by environmental factors. 
HS-LS3-3.  Apply concepts of statistics and probability to explain the variation and distribution of 
expressed traits in a population.

Prior Knowledge: 
This is the fifth unit I teach in Biology after Biology Basics, Cells, Energy Flow and 
Genetics.  Because of this, I expect students to have prior knowledge on basic lab 
equipment, safety, measurement, scientific method, macromolecules, organelles, 
transport, mitosis, cancer, enzymes, atp, food webs, trophic pyramids, photosynthesis, 
cellular respiration, DNA structure, replication, protein synthesis, and meiosis.  You will 
see questions on this content in the cumulative section of the unit test.  This is my first unit 
in the spring semester.  After this I teach Evolution, and Ecology, so I do not expect 
them to have prior knowledge in these content areas. 

When to use: 
This is designed to be the fifth unit right after my midterm in my biology class, but it 
doesn’t have to be in yours.  I believe the resources I have provided in this product are 
everything you need to teach this unit.  However, if you know that your students don’t 
have the prior knowledge I’ve mentioned above, or if you teach through a section of 
this unit and realize your students need more of it, I strongly encourage you to add in 
some additional practice handouts to the packet I’ve designed.  Every class is different 
and some will need more support than others – and that is totally okay!  Although some 
components of this product (like the quizzes and tests) are editable, I unfortunately 
cannot provide the packet as an editable resource in order to protect the integrity of 
my work and the time and effort I have put into creating it.  I hope you understand!
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Assessment: 
I did not include point values on any of the handouts in order to provide 
you the freedom to grade things how you so desire.  On this page I am 
going to provide you an overview of my grading strategy for you to 
reference.  Feel free to adopt this or make it entirely your own.  It is 
completely up to you!

After much research and number crunching over the last few years, this is 
the most accurate grading technique that I have come up with.  I divide 
the gradebook into two simple categories:  MAJOR grades and MINOR
grades.  Within each category, different assessments are worth different 
amount of points, based on length, depth, and complexity.  Below I will 
give you an idea of what goes into each category.   

Major Grades = 60% of the student’s overall grade
• Tests = 100 pts

– Unit 5 only has 1 test, which would count as a 100 pt major grade
• Quizzes = 25 pts

– Unit 5 has two quizzes, which would each count as a 25 pt major grades
• Projects = 100 pts

– I like to do 1 project per quarter to give students an opportunity to show their 
understanding of the content in a non-traditional way.  For this unit, my students do a 
genetic disorder research project. It would count as a 100 pt major grade.

Minor Grades = 40% of the student’s overall grade
• Labs/In-Class Activities = 10-100 pts

– The amount of points I give students is completely dependent on the length and depth 
of the activity.  I also do not grade every single in-class activity the students do. We 
would just go over them as a class.  If I did feel like giving them a grade, I would just 
circle the class and do a 10-15 pt spot check grade for it before drawing names and 
going over the answers. 

– An activity that lasts only half of a 50-minute class period would usually only be worth 25 
pts.  An activity that lasts an entire class period is usually worth 50 pts for me, and an 
activity that takes more than 1 class period to complete would be worth 100 pts for me. 
Examples: 
• Practice: Punnett Squares – 50 pts
• Lab Activity: Popsicle Stick Babies – 50 pts
• Lab Stations: Investigating Complex Inheritance - 25 pts
• Lab Activity: Blood Type Pedigree Mystery – 50 pts
• GATTACA Questions – 50 pts
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Assessment (continued): 
Minor Grades = 40% of the student’s overall grade
• Daily Quizzes/Bell Ringers = 5 pts per day, usually totaling 25 pts for the week (if 

there is one every day)
– This is something I have fallen in love with doing, but not every teacher does which is why I do 

not include my daily quizzes/bell ringers with this product (if you would like to purchase, you 
can find them in my store.  They are $5 per unit or cheaper if you buy as a bundle. Link to this 
product for heredity on page 14.)  I call my bell ringers “Prime Times” because I believe the 
first 5 minutes of class is the most important time of the day.  I love that my students are in a 
routine and come in ready to work as soon as they get to my room because they know they 
will have a Prime Time.  If you would like to know more about how I implement these, again, 
check them out in my store!  The gist is that students have 3-5 questions a day on the board 
when they come in.  They use the same sheet of paper each day to write their answers on.  I 
give them 5 minutes at the start of class to answer the questions, then they pass them over 
and I collect them and grade each day.  They count for 5 pts a day.  At the end of the week 
I add up the points based on how many we did and give them a score for the week.  I grade 
these for accuracy but I allow students to use their notes.  This way I ensure students are 
writing good notes, keeping up when they are absent, and getting the basics of what we 
covered the day before. I also like it because I go over the answers as soon as I collect them 
so I know if the majority of students are getting what we did the day before so I can address 
issues before we move on to new material.  

• Homework = Concept Study Guides = 10 pts each
– Biology is so much memorization, so the most important use of a student’s time doing 

homework (in my opinion) is to be studying.  However, most students don’t know how to 
study!  This is why I have students create their own study guides.  

– I divide each unit into 3-6 concepts (Note: This unit only has 4 concepts.)  Students make a 
study guide for each concept and turn them in at different points throughout the unit to be 
graded for 10 pts each.  I return them within a day so they can have them to study for their 
unit tests.  

– All unit tests provided in this product and future products are aligned with the objectives and 
vocabulary outlined on the front page of each packet.  Because of this (and because 
students need lots of support, especially as 9th graders, to know how to study) I have students 
use this front page to make their study guides from.  They have to answer each objective and 
define each vocabulary term in order to make an adequate study guide. 

– I do allow them some freedom in this.  Some students like to type these, some hand write 
them.  I also encourage students to make them as visual as possible.  They don’t need to 
write study guides in paragraph form.  I encourage them to make Venn diagrams, tables, 
and other charts to make their study guides visually appealing – and something they would 
like to study from. 

– For the vocabulary portion, a lot of students make flashcards or use Quizlet (an online 
flashcard making tool.)  This is great, but I do make them turn these in with their study guide 
so I can check them.  For Quizlet, students just print them out and staple to the back of their 
objectives. 

– I find these especially useful because, as mentioned earlier, if you continue to purchase other 
units of mine you will find that my tests are all cumulative.  At the end of each test there is a 
labeled “Cumulative” section that has questions from previous units.  This is because biology 
builds upon itself, and because I want to encourage my students to really learn material for 
the long-term, and not just cram it in over night.  If students make good study guides, they will 
be incredibly useful resources for them throughout the year as they review for the cumulative 
sections of future tests. © It’s Not Rocket Science 
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Materials:
• Hole-punched copies of packet for each student to put in their binders (or 

distributed digital paperless packets to students via Google Drive™ or Microsoft 
OneDrive™)

• Markers or colored pencils
• DVD “GATTACA”
• Class set of “Popsicle Stick Babies” – picture on page 12
• Printed (and I prefer laminated) Lab Station Cards (in “Activities” Folder)
• Headphones and/or additional devices for students to use to complete QR Code 

Lab station activity (optional)
• Laptop Cart reserved for genetic disorder research days (optional)
• Copies of quizzes (I do these 2 per page to save copies)
• Copies of tests (I print class sets of tests that students can’t write on and only give 

them answer sheets in order to save copies for future years.)
• **Note** Details for set-up and additional materials for the other more extensive 

activities are included in a separate document in this folder, titled “Lab Set-up.”

Implementation:
Over the next few pages I will be providing commentary for how to implement this 
curriculum, based on the unit plans included in the “Implementation” file folder.  Be sure 
to have a copy of the unit plan open or printed out as you read through this so It makes 
the most sense.  A lot of the content is included in both the CP and Honors packets.  For 
general implementation, I give CP students a lot more support and guidance as I teach 
them, and the honors students are expected to work more independently.  If there are 
any other differences between implementation for both levels, I will include those 
below. Check out the NGSS Alignment Overview document in this folder for tips for how 
to teach through this unit using NGSS phenomena.

Please use the unit plans and these notes as a guideline for your class.  Teaching and 
plans have to be flexible and be able to be adjusted based on student needs.  This unit 
is written to take 25 days for both my honors and CP classes.  But I’ve seen it take up to 
30 before due to a variety of reasons, so please adjust as needed! Editable versions of 
unit plans are provided for that exact reason!

Note: All unit plans and implementation notes are based off a 50-minute class period.

Day 1: Lecture through Concept 1 Notes, stopping before dihybrid crosses.  For the 
embedded example problems, I like to do them on the whiteboard with my students as 
they take notes.  The answers are in the packet answer key in the Implementation 
folder. If time after notes, have students start working on their own on the monohybrid 
cross practice.

Day 2: Students complete monohybrid cross practice.  I walk around during this to 
make sure they are on the right page.  I draw names and go over after.  If time, I may 
start dihybrid notes.  
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Unit Plans (+ editable versions) 
for both CP and Honors

Includes 50-minute and 90-minute pacing
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Course:  Biology  

Unit 5 Heredity 

Learning Objectives Determination of Evidence Transferability  
Student will be able to… 
 
- Explain!Mendel’s!three!laws!of!inheritance.!
- Create!an!example!of!a!monohybrid!cross!and!a!dihybrid!cross!using!Punnett!

squares.!
- Define!and!give!examples!of!homozygous,!heterozygous,!dominant,!and!

recessive.!
- Given&parental&phenotypes&or&genotypes,&identify&all&possible&gametes&that&could&

be&produced&using&a&Punnett&squares.&&Determine&genotypic&and&phenotypic&ratios&
from&your&results.&

- Describe!the!difference!between!incomplete!dominance!and!codominance.!!Give!
examples!of!each.!

- Explain!the!difference!between!multiple!alleles!and!polygenic!traits.!Give!
examples!of!each.!

- Explain!how!blood!type!is!an!example!of!both!codominance!and!multiple!alleles.!
- Explain!the!difference!between!linked!genes!and!sexDlinked!traits.!!Give!

examples!of!each.!
- Explain!the!difference!between!traits!inherited!on!sex!chromosomes!and!traits!

inherited!on!autosomes.!
- Be&able&to&perform&crosses,&using&Punnett&squares,&for&complex&inheritance&

patterns.&!
- Identify&a&type&of&inheritance&pattern&based&on&a&description.!
- Describe!the!basic!definition!of!a!mutation,!as!well!as!some!causes!of!mutation.!
- Explain!the!difference!between!mutations!in!sex!cells!and!those!in!somatic!cells.!
- Explain!the!difference!between!gene!and!chromosomal!mutations.!!Give!an!

example!of!disorders!caused!by!each.!!!
- Explain!the!different!types!of!gene!mutations!and!chromosome!mutations.!
- Identify&a&type&of&mutation&based&on&a&description&or&a&picture.!
- Use&a&pedigree&to&determine&if&a&trait&is&dominant&or&recessive,&and&sex@linked&or&

autosomal.!
- List!and!explain!the!types!of!genetic!engineering!discussed!in!class.!!
- Describe!the!significance!of!genetic!engineering!to!science,!technology,!and!

society!–!both!positively!and!negatively.!!
- Be&able&to&identify&a&suspect&using&gel&electrophoresis. 

The following assessments will provide evidence of 
student learning:  
 
Classwork/Labs:  
D Practice: Monohybrid Crosses 
D Practice: Dihybrid Crosses 
D Practice: Punnett Squares 
D Activity: Popsicle Stick Babies 
D Practice: Heredity Vocabulary 
D Lab Stations Activity: Investigating Complex 

Inheritance Patterns 
D Practice: Complex Inheritance Word Problems 
D Practice: Pedigrees 
D Lab Activity: Blood Type Pedigree Mystery 
D Video Questions: Pre- and Post- GATTACA 

 
 
Homework:  
D Concepts 1-4 Study Guides  

 
Tests/Quizzes:  
D Punnett Square Quiz 
D Complex Inheritance Patterns Quiz 
D Unit 5: Concepts 1-4 + Cumulative 

 
Projects/Reports:  
D Genetic Disorder Research Project 

 

Next Generation 
Science 
Standards by 
NSTA: 
HSDLS3D1!
HSDLS3D2!
HSDLS3D3!
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Day Learning Objectives Methods/Activities Assessments Homework NSTA 
Standards 

1 Mendelian Genetics  -Concept 1 Notes p.2-4 
-Start Monohybrid Crosses Practice p.6 

-Informal questioning and 
discussion 

-Work on Concept 1 
SG 
 

HSDLS3D1!
HSDLS3D3!

 
2 Monohybrid Crosses -Monohybrid Crosses Practice p.6-7 

-Go over 
-Start Dihybrid Notes on p.5 (if time) 

-Informal questioning and 
discussion 

-Work on Concept 1 
SG 
 

HSDLS3D1!
HSDLS3D3!

 
3 Dihybrid Crosses -Finish Concept 1 Notes on Dihybrid 

Crosses p.4-5 
-Dihybrid Cross Practice p.8-9 (finish 
for homework if needed) 

-Informal questioning and 
discussion 

-Work on Concept 1 
SG 
-Finish Dihybrid 
Cross Practice p.8-9 
 

HSDLS3D1!
HSDLS3D3!

 

4 Monohybrid and Dihybrid 
Crosses  

-Check for completion and go over 
Dihybrid Cross Practice p.8-9 
-Punnett Square Practice p.10-12 

-Dihybrid Cross Practice p.8-9 -Work on Concept 1 
SG 
-Finish p.10-12 
practice 
 

HSDLS3D1!
HSDLS3D3!

 

5 Mendelian Genetics 
Introducing Complex Inheritance 

-Collect p.10-12 practice to grade for 
accuracy 
-Begin Popsicle Stick Babies Activity 
p.13-15 

-Punnett Square Practice p.10-12 -Work on Concept 1 
SG 
 

HSDLS3D1!
HSDLS3D3!

 

6 Mendelian Genetics 
Introducing Complex Inheritance 

-Concept 1 SG due 
-Popsicle Stick Babies Activity p.13-15 
– turn in when finished 

-Concept 1 SG 
-Popsicle Stick Babies Activity 

-Study for Punnett 
Square Quiz 

HSDLS3D1!
HSDLS3D3!

 
7 Complex Inheritance Patterns -Punnett Square Quiz 

-Begin Concept 2 Notes p.16-19  
-Punnett Square Quiz 
-Informal questioning and 
discussion 

-Work on Concept 2 
SG 

HSDLS3D1!
HSDLS3D3!

 
8 Complex Inheritance Patterns  -Finish Concept 2 Notes p.16-19 

-Practice: Heredity Vocabulary p.20 
-Informal questioning and 
discussion 

-Work on Concept 2 
SG 

HSDLS3D1!
HSDLS3D3!

 
9 Complex Inheritance Patterns -Lab Stations Activity: Investigating 

Complex Inheritance Patterns p.21-23 
-Informal questioning and 
discussion 

-Work on Concept 2 
SG 

HSDLS3D1!
HSDLS3D3!

 
10 Complex Inheritance Patterns -Collect Concept 2 SG 

-Finish Lab Stations Activity and go 
over  
-Complex Inheritance Word Problems 
Practice p.24-25 

-Concept 2 SG 
-Informal questioning and 
discussion 

-Study for Complex 
Inheritance Patterns 
Quiz 

HSDLS3D1!
HSDLS3D3!

!



44-page CP Packet with all student 
handouts for the entire unit

First page of packet splits the unit into 4 concepts: Mendelian 
Genetics, Complex Inheritance, Mutations and Pedigrees, and 

Genetic Engineering.  Each concept is broken down into objectives 
and vocabulary that students will use to create study guides from. 

Heredity Unit © It’s Not Rocket Science 2016  1 

Unit Topic: Heredity 
  

Essential Question: How is genetic information expressed in order to make us who we are? 
 

 
 

Concept 1: 
Mendelian Genetics 

 
Objectives:  
1. Explain Mendel’s three 

laws of inheritance. 
 
2. Create an example of a 

monohybrid cross and a 
dihybrid cross using 
Punnett squares. 

 
3. Give examples of 

homozygous, 
heterozygous, dominant, 
and recessive 
genotypes/alleles. 

 
4. Given parental phenotypes 

or genotypes, identify all 
possible gametes that 
could be produced using a 
Punnett squares and be 
able to determine 
genotypic and phenotypic 
ratios from your results. 

  
Vocabulary:  
Genotype 
Phenotype 
Alleles 
Genes 
Heterozygous 
Homozygous 
Dominant  
Recessive 

Concept 2: 
Complex Inheritance 

Patterns 
 
Objectives:  
1. Explain the difference 

between incomplete 
dominance and 
codominance. Give 
examples of each. 

 
2. Explain the difference 

between multiple alleles 
and polygenic traits. Give 
examples of each. 

 
3. Explain how blood type is 

an example of both 
codominance and multiple 
alleles.   

 
4. Explain the difference 

between linked genes and 
sex-linked traits.  Give 
examples of each.   

 
5. Explain the difference 

between traits inherited on 
sex chromosomes and 
traits inherited on 
autosomes. 

 
6. Be able to perform 

crosses, using Punnett 
Squares, for each complex 
inheritance pattern.  

 
7. Identify a type of 

inheritance pattern based 
on a description. 

 
Vocabulary:  
Epistasis 
Incomplete dominance 
Codominance 
Multiple alleles 
Polygenic inheritance 
Linked genes 
Sex-Linked traits 
 

Concept 3: 
Mutations and Pedigrees 

 
Objectives:  
1. Describe the basic 

definition of a mutation, as 
well as some causes of 
mutation. 

 
2. Explain the difference 

between mutations in sex 
cells and those in somatic 
cells. 

 
3. Explain the difference 

between gene and 
chromosomal mutations.  
Give an example of 
disorders caused by each.   

 
4. Explain the different types 

of gene mutations and 
chromosome mutations.  
Show examples of each. 

 
5. Identify a type of mutation 

based on a description or 
a picture. 

 
6. Use a pedigree to 

determine if a trait is 
dominant or recessive, and 
sex-linked or autosomal. 

 
Vocabulary:  
Mutation 
Mutagen 
Somatic Cells 
Gametes 
Nondisjunction 
Carrier 
Pedigree 
Gene Mutation 
Chromosomal mutation 

Concept 4: 
Genetic Engineering 

 
Objectives:  
1. List and explain the types 

of genetic engineering 
discussed in class.  

 
2. Describe the significance 

of genetic engineering to 
science, technology, and 
society – both positively 
and negatively. 

 
3. Be able to identify a 

suspect using Gel 
Electrophoresis.   

 
Vocabulary:  
Genetic engineering 
Human Genome Project 
Gel electrophoresis 
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48-page Honors Packet with all student 
handouts for the entire unit.  

First page of packet splits the unit into 4 concepts: Mendelian 
Genetics, Complex Inheritance, Mutations and Pedigrees, and 

Genetic Engineering.  Each concept is broken down into objectives 
and vocabulary that students will use to create study guides from. 

Heredity Unit © It’s Not Rocket Science 2016  1 

Unit Topic: Heredity Honors 
  

Essential Question: How is genetic information expressed in order to make us who we are? 
 

 
 

Concept 1: 
Mendelian Genetics 

 
Objectives:  
1. Explain Mendel’s three 

laws of inheritance. 
 
2. Create an example of a 

monohybrid cross and a 
dihybrid cross using 
Punnett squares. 

 
3. Give examples of 

homozygous, 
heterozygous, dominant, 
and recessive 
genotypes/alleles. 

 
4. Given parental phenotypes 

or genotypes, identify all 
possible gametes that 
could be produced using a 
Punnett squares and be 
able to determine 
genotypic and phenotypic 
ratios from your results. 

 
5. Be able to use the rules of 

probability to determine 
likelihood of inheriting 
different combinations of 
alleles. 

  
Vocabulary:  
Genotype 
Phenotype 
Alleles 
Genes 
Heterozygous 
Homozygous 
Dominant  
Recessive 
Homologous chromosomes 

Concept 2: 
Complex Inheritance 

Patterns 
 
Objectives:  
1. Explain the difference 

between incomplete 
dominance and 
codominance. Give 
examples of each. 

 
2. Explain the difference 

between multiple alleles 
and polygenic traits. Give 
examples of each. 

 
3. Explain how blood type is 

an example of both 
codominance and multiple 
alleles.   

 
4. Explain the difference 

between linked genes and 
sex-linked traits.  Give 
examples of each.   

 
5. Explain the difference 

between traits inherited on 
sex chromosomes and 
traits inherited on 
autosomes. 

 
6. Be able to perform 

crosses, using Punnett 
Squares, for each complex 
inheritance pattern.  

 
7. Identify a type of 

inheritance pattern based 
on a description. 

 
Vocabulary:  
Epistasis 
Autosomes 
Sex chromosomes  
Incomplete dominance 
Codominance 
Multiple alleles 
Polygenic inheritance 
Linked genes 
Sex-Linked traits 
 

Concept 3: 
Mutations and Pedigrees 

 
Objectives:  
1. Describe the basic 

definition of a mutation, as 
well as some causes of 
mutation. 

 
2. Explain the difference 

between mutations in sex 
cells and those in somatic 
cells. 

 
3. Explain the difference 

between gene and 
chromosomal mutations.  
Give an example of 
disorders caused by each.   

 
4. Explain the different types 

of gene mutations and 
chromosome mutations.  
Show examples of each. 

 
5. Identify a type of mutation 

based on a description or 
a picture. 

 
6. Use a pedigree to 

determine if a trait is 
dominant or recessive, and 
sex-linked or autosomal. 

 
Vocabulary:  
Mutation 
Mutagen 
Somatic Cells 
Gametes 
Nondisjunction 
Carrier 
Pedigree 
Gene Mutation 
Chromosomal mutation 

Concept 4: 
Genetic Engineering 

 
Objectives:  
1. List and explain the types 

of genetic engineering 
discussed in class.  

 
2. Describe the significance 

of genetic engineering to 
science, technology, and 
society – both positively 
and negatively. 

 
3. Be able to identify a 

suspect using Gel 
Electrophoresis.   

 
Vocabulary:  
Genetic engineering 
Human Genome Project 
Gel electrophoresis 
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Along with practice, lab station answer sheets, and lab 
investigation handouts, each packet also includes 
Cornell note outlines that go along with each 

PowerPoint. 

Cornell Notes leave a margin for students to highlight terms and write questions 
as they go back and study their notes.  Cornell Notes also leave room at the end 
of notes for students to summarize what they learned.  The CP summary sections 

have questions to help them summarize. 

Sample: Honors Concept 1 Notes (Cornell Notes Outline)
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Concept 1 Notes: Mendelian Genetics 
Questions/Vocabulary 

 
    Remember... 
      
  
      
 
 
 
     Genes  
 
 
 
 
    Alleles 
 
 
      
 
    Homologous chromosomes 
 
 
 
 
    Gregor Mendel 
     
 
 
 
 
 
 
 
     Mendel’s Experiments 
 
 
 
 
 
 
 
 
 
      What is a cross? 
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Law of Dominance 
 
 
 
 Dominant     Recessive 
 
 
 
 
 
 
 
 
 
 Genotype     Phenotype 
 
 
 
 
 
 
 The Significance of Alleles 
 
 
 
 
 Homozygous     Heterozygous 
 
 
 
 
 
 
 
Law of Segregation 
 
 
 
 
 
 
 
 
Law of Independent Assortment 
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Punnett Square 
 
 
 
      
      

Monohybrid Cross Practice 
     
    Try crossing a homozygous recessive with a homozygous dominant individual.  
 
 Genotype Ratio:  
 
 
 
 Phenotype Ratio: 
 
 
  
    Try crossing two heterozygous individuals.  
 
 Genotype Ratio:  
 
 
 
 Phenotype Ratio: 
 
 
 
    Try crossing a heterozygous individual with a homozygous recessive one.  
 
 Genotype Ratio:  
 
 
 
 Phenotype Ratio: 
 
 
 
  

Dihybrid crosses 
 

1.  
 

2.  
 
 

3.  
 

4.   
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    Dihybrid Cross Practice 
 

Example #1: Cross two individuals who are both heterozygous tall (Tt) and 
red (Rr).!
 
 
 
 
 
 
 
 
 
 
 

 
 

Example #2: In peas, purple flowers are dominant to white and tall are 
dominant to short.  A white and short plant is crossed with a plant that is 
heterozygous for both traits.   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Example #3: In humans, brown eyes are dominant to blue and brown hair is 
dominant to blonde.  Cross a homozygous dominant brown-eyed blond haired 
man with a blue eyed and heterozygous brown haired woman. 
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 Using Probability 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Example:  

 Erica has genotype AABbcc for three different genes. 
 Carlos has genotype AaBbCc for those same three genes.  
 Determine the probability of Erica and Carlos having a child who 

is heterozygous for all three genes (AaBbCc)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary Concept 1   
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Along with practice, lab station answer sheets, and lab 
investigation handouts, each packet also includes 
Cornell note outlines that go along with each 

PowerPoint. 

Cornell Notes leave a margin for students to highlight terms and write questions 
as they go back and study their notes.  Cornell Notes also leave room at the end 
of notes for students to summarize what they learned.  The CP summary sections 

have questions to help them summarize. 

Sample: CP Concept 3 Notes (Cornell Notes Outline)

Heredity Unit © It’s Not Rocket Science 2016  26 

Concept 3 Notes: Mutations and Pedigrees 
Questions/Vocabulary 

 
    Mutation 
 
      
 
 
 

 
 

     Caused by: 
 

     
 
 
 
 
 
    2 main types of mutations:  
    
     Gene mutation: 
 
     

 
 
 
 
  Point mutations:  
 
 
 
 
 
  Frameshift mutations:  
 
 
 
 
 
 
 
 Chromosome mutation: 
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  Duplication 
 
 
 
 
 
  Translocation 
 
 
 
 
 
 
  Nondisjunction 

 
 
 
 
 
 
 
 
 
 
    Types of Human Genetic Disorders 

 
 Autosomal Recessive Disorders 
 
 
 
 
 
 
 
 
 
 
 
 
 Autosomal Dominant Disorders 
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 Sex-Linked Disorders 
 
 
 
 
 
 
 
 
 
 
 
 Autosomal Chromosome Disorders 
 
 
 
 
 
 
 
 
 
 
 
 
 Sex Chromosome Disorders 
 

 
 
 
 
 
 
 
 
 
 
 
    Pedigree 
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    Pedigree Notation 
       
 
 
 
 
     
 
 
 
 
      
     
 
 
 
 
     Autosomal Recessive 
 

• Most common inheritance pattern for genetic diseases.   

• Disease is     in the family (only a few affected family 

members.) 

•      are equally likely to inherit the disease.  

• Disease often      (a child may inherit the 

disease even though neither of the parents have the disease.  

• Examples:  

     
 
 
        
 
 
 
 
 
 
      

Autosomal Dominant 
 

• Disease is     in the family (many affected family 

members.) 

•      are equally likely to inherit the disease.  

• Disease will        - a child 

cannot inherit the disease if both parents are healthy!  

• Examples: 
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Sex-Linked Recessive 
 

• Disease is     in the family (only a few affected family 

members) 

• Disease often         

•    are more often affected than females  

• Affected fathers DO NOT pass on to their sons! (Why??) 

• Examples: 

 
 
 
 
 
 
 
 
 
 
 
 
 

How to determine the pattern of inheritance in a pedigree: 
 
1. If there are way more males than females affected (shaded in) than the 

pedigree is tracing a     . 

2. If not, look for two parents that are the same shade that have a child who is 

different from them.  Label that child homozygous recessive (ex.  ) and 

the parents heterozygous (Ex.   )  

a. If the child was shaded, the pedigree is tracing an      

b. If the parents were shaded, the pedigree is tracing an     
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Example #1:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example #2: 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Describe how the different types of mutations impact an organism’s DNA.  Which are the  
Summary Concept 3  most severe types of mutations?   
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Packet also includes…
12 pages of practice

2 engaging lab activities
QR Code lab station activity

1 project – and more!
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Practice: Dihybrid Crosses 
Complete a dihybrid Punnett Square for the following scenarios.  For each scenario be sure to clearly list the 

genotypes of the parents, the phenotypic ratio, and answer any additional questions.  

 
Problem A 

Tall sunflowers are dominant to short while yellow colored flowers are dominant to orange.  Cross a plant that 
is heterozygous for both traits with a plant that is heterozygous for height but homozygous dominant for flower 
color.   
 
Parent Genotypes:    x    
 
 
 
 
 
 
 
 
 
 
 
Phenotypic Ratio:  
 

1. A farmer knows that most people prefer tall and yellow flowers.  If he plans to grow 100 sunflowers 
from these two parents, how many can be expected to be tall and yellow like he desires?  
 
 

2. What should be the genotypes of the parent flowers (P generation) if he wants to ensure that all of the 
flowers in the F1 generation are tall and yellow?   
 
 

Problem B 
In humans, free earlobes are dominant to attached earlobes, and a straight thumb is dominant to a hitchhiker’s 
thumb.  Cross two people that are heterozygous for both traits. 
 
Parent Genotypes:    x    
 
 
 
 
 
 
 
 
 
 
 
Phenotypic Ratio:  
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Practice: Punnett Squares  
Label the following genotypes as heterozygous or homozygous.  You can use abbreviations. 

1. AA     2. Bb     3. Cc     4. dd    5. ee    
 

Based on the following genotypes, determine the phenotype.  

6. Green pea pods are dominant to yellow.  

GG =      Gg =       gg =      

7. Round pea pods are dominant to wrinkled.  

RR =      Rr =       rr =      

8. Purple pea flowers are dominant to white. 

PP =      Pp =       pp =      

 
Based on the following phenotypes, determine all possible genotypes. 

9. Tongue rolling is dominant to not being able to tongue roll in humans.  

Can roll =       Can’t roll =       

10. Mid-finger hair is dominant to no mid-finger hair in humans. 

Finger hair =       No finger hair =      

 
Answer the questions below.  You will need to complete Punnett Squares for each question to support your 

answers.   

11. A heterozygous round pea plant is crossed with a homozygous round pea plant.  (Remember round is 
dominant to wrinkled.)  What percentage of the offspring will be homozygous round?   
 
 
 
 
 
 

12. A white flowered pea plant is crossed with a heterozygous purple pea plant.  (Remember purple is 
dominant to white.)  What percentage of the offspring will have white flowers?  
 
 
 
 
 
 

13. A green pea pod plant, that had a yellow pea pod parent, is crossed with a yellow pea pod plant.  
(Remember green is dominant to yellow.)  What percentage of the offspring will have green pea pods?  
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Practice: Heredity Vocabulary 
Match the following terms in the box with the appropriate definition. 

 
1.           When several genes influence a trait.  

2.           A version of a gene 

3.           When the heterozygous genotype results in a phenotype where both alleles are fully and separately 

expressed 

4.          Chromosomes 1-44 in a human  

5.           Only expressed in the homozygous state 

6.           Genes that travel on the X chromosome 

7.           Chromosomes line up randomly during metaphase therefore it is possible for any combination of 

chromosomes to be passed on from parent to offspring.   

8.           A diagram that shows homologous chromosome pairs 

9.           The macromolecule that runs your body and expresses your traits 

10.           A genotype resulting from the inheritance of two different alleles from your parents 

11.           Section of a chromosome that codes for a single protein 

12.           Genes that are likely inherited together due to their physical proximity 

13.           Overshadows the other allele in the heterozygous state 

14.           The physical trait expressed 

15.           More than 2 versions of a gene (more than just a “dominant” and a “recessive”) 

16.           Condensed genetic material 

17.           When one gene overshadows another 

18.           At the end of meiosis, each gamete formed should only have 1 copy form each homologous 

chromosome pair 

19.           A genotype resulting from the inheritance of the same alleles from your parents 

20.           The macromolecule that has the instructions for making you who you are 

21.           When the heterozygous genotype results in a phenotype where the two alleles are blended together 

22.           The actual alleles you inherit 

23.           The chromosomes that determine your sex 

24.           A person that has the gene for a trait or disease but doesn’t show it 

25.           Some versions of genes are dominant over others.   

A. Autosomes  F. Homozygous  K. Law of Segregation  P. Multiple Alleles U. Carrier 
B. Sex chromosomes G. Heterozygous L. Law of Ind. Assortment Q. Sex-Linked  V. Allele 
C. Chromosome H. Phenotype  M. Incomplete dominance R. Linked genes  W. Protein 
D. Dominant  I. Genotype  N. Codominance  S. Epistasis  X. DNA 
E. Recessive  J. Law of Dominance O. Polygenic Inheritance T. Karyotype  Y. Gene 
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Practice: Pedigrees 
Determine the inheritance pattern of each of the following pedigrees.  Then label the genotypes of each 

individual in the pedigrees. 
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Includes access to Paperless Digital 
versions of the student packets that can be 
used in Google Drive™ or Microsoft OneDrive™

Perfect for teachers in 1:1 classrooms, looking to integrate more 
educational technology, or go PAPERLESS!  Get all of the same content, 
organization, and ease of the paper packets, without all of the copies!
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8 Powerpoints of Notes
4 different concepts – CP and Honors versions for each

Over 145 slides, all with editable text
Fully animated presentations in slide show mode

Sample: Honors Concept 1 Notes slides

Sample: CP Concept 2 Notes slides

Sample: Honors Concept 3 Notes slides

Sample: CP Concept 4 Notes slides
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2 lab activities, 1 project, and 1 lab stations 
task card activity

Sample: Genetic Disorder 
research Project description

Sample: Complex Inheritance QR 
CODE Stations/Task Cards

Sample: Popsicle Stick 
Babies Activity
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Project: Genetic Disorder Research 
 
Scenario:  Pretend that 15 years from now you and your spouse decide to have a child.  You decide to have 
prenatal genetic testing done and discover that your child may be born with a genetic disorder.  What does this 
mean for you, your family, and your future child?   

Overview: In this project, you will assume the position of an expecting parent who may have a child with a 
genetic disease.  You will research your disorder and create a visual presentation that includes all of the 
information needed to prepare for the child’s birth.  Because there is so much information you will find and 
need to present, you will organize your research into four parts, based on the type of information gathered.  
Details on the four components are listed below.  

Details:  

Part 1: Doctor’s Report 
This section should include the information that the 
doctor would tell you about the disease upon 
diagnosis.  
 
Include: 
• Symptoms 
• Treatment options 

o Surgery? Medicine? 
• Statistics  

o How many people get this?   
o How common is it? 
o Who is most likely to get it?  

• Curable?  
• Research being done on this disorder 
• Available technologies or products to assist in 

living with this disorder 

Part 2: Genetic Counselor’s Report 
This section should include the information that the 
genetic counselor would give you about its 
inheritance after a consultation.   
 
Include: 
• How was this inherited?  
• Is this a dominant or recessive disorder?  Gene or 

chromosome mutation?  Sex-linked or autosomal?  
• What genotypes would the parents have to be to 

have a child with this disorder? (Include all 
possibilities, if applicable)  

• What is the possibility that this is passed on?  
• Show probability of being passed on in a Punnett 

Square (if applicable)  
• Create a potential pedigree for your future family 

that shows the disorder being passed down 
through 3 generations.  

Part 3: Parent’s Report 

This section should be written from YOUR perspective 
as an “expecting parent.”  It should include all 
research about personal considerations when having 
a child with a genetic disorder.   
 
Include: 
• Changes to daily routine 
• Accommodations that must be made 
• Estimated medical costs  
• Emotional impact on you, your spouse, your child 

and the rest of your “family” 
• If you will need to move somewhere to be near 

treatment and support groups 
• Will your child be treated differently?  How will 

this affect them? 

Part 4: Community Resources 

This section should include detailed descriptions of 
services provided by community resources locally, 
nationally, or online (if not physically nearby.)   
 
Include: 
• Local treatment centers 
• Local support groups 
• National foundations that provide grants or other 

support  
• Special schools or programs the child would need 

to attend  
• Local businesses that provide financial support 
• Online support if nothing is available locally 
• Contact information for all organizations 

1.  What'real'world'example'is'used'to'explain'

incomplete'dominance?'''

2.  Use'the'example'from'#1'to'sketch'a'Punne='

square'to'show'what'crossing'2'heterozygous'

individuals'would'result'in'with'this'trait’s'

inheritance'pa=ern.''Color'each'square'based'on'

the'phenotypes'that'would'result.''

3.  What'does'the'prefix'“co”'in'codominance'mean?'

4.  What'real'world'example'is'used'to'explain'

codominance?'

5.  Use'the'example'from'#4'to'sketch'a'Punne='

square'to'show'what'crossing'2'heterozygous'

individuals'would'result'in'with'this'trait’s'

inheritance'pa=ern.''Color'each'square'based'on'

the'phenotypes'that'would'result.''

'

Note:&In&our&class,&we&will&us&the&following&nota5on:&&
‘&to&show&incomplete+dominance+(Ex.&R&and&R’)&
2+different+capital&le=ers&to&show+codominance+(ex.&R&and&W)&

Scan&the&QR&code&to&the&
right&and&watch&the&&first&
3&minutes&and&30&seconds&
of&the&video.&&Stop&aFer&
codominance&and&before&
polygenic&traits.&Then&
answer&the&ques5ons&

below.&&&

Complete&the&following&prac5ce&problems.&&Use&Punne=&squares&to&
support&your&answers.&&Also&make&sure&to&read&each&problem&carefully,&

and&use&the&appropriate&nota5on.&&
&

Note:&In&our&class,&we&will&us&the&following&nota5on:&&
‘&to&show&incomplete+dominance+(Ex.&R&and&R’)&

2+different+capital&le=ers&to&show+codominance+(ex.&R&and&W)&
.&&&

1.  Cross'a'blue'fish'(BB)'with'a'yellow'fish'(bb).''Color'code'

the'Punne='square'based'on'the'resulOng'phenotypes'if'

these'fish'follow'the$complete$dominance'inheritance'
pa=ern'(according'to'Mendel’s'laws.)''

2.  Cross'a'blue'fish'(BB)'with'a'yellow'fish'(B’B’).''Color'code'

the'Punne='square'based'on'the'resulOng'phenotypes'if'

these'fish'follow'the'incomplete$dominance$inheritance'
pa=ern.''

3.  Cross'a'blue'fish'(BB)'with'a'yellow'fish'(YY).''Color'code'

the'Punne='square'based'on'the'resulOng'phenotypes'if'

these'fish'follow'the'codominance'inheritance'pa=ern.'

4.  Come'up'with'a'rhyme,'pneumonic'device,'or'other'

memory'tool'in'order'to'remember'the'differences'

between'these'3'types'of'inheritance'pa=erns.''Write'it'on'

your'paper.'
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Activity: Popsicle Stick Babies 
Overview: In this activity you and your partner will play the role of parents.  In real life, each of you has 23 
pairs of homologous chromosomes that have your genes on them.  In this activity, each of you will only have 3 
pairs of homologous chromosomes.  You will use these chromosomes to simulate creating 3 babies.  Then we 
will collect class data and answer analysis questions.  
 
How to Use: You will receive a plastic bag with your popsicle stick chromosomes.  One of you will get the 
male bag and one of you will get the female bag.  Each bag has 4 plain chromosomes, which represent the 
autosomes, and 2 colored chromosomes, which represent the sex chromosomes.  You will also see different 
colored bands on your chromosomes, which represent your genes.   
 

1. What do the popsicles represent?       

2. What do the colored bands represent?      

3. Humans have    pairs of chromosomes.  How many pairs of chromosomes do you have in this 

lab?    

4. If two of your chromosomes are red, you are playing the role of the   .  

5. The blue popsicle stick represents the   chromosome.  The person who has this is playing the role 

of the    . 
 
Background: Pull out the chromosomes from your bag and pair up the homologous chromosome pairs.  Refer 
to your pairs and your partners to answer the questions below.  
 
Eyebrows 
Separated eyebrows are dominant to attached (unibrow.)  Look at your chromosomes with the orange and purple bands to 
answer the questions below.   

 Orange band = B = dominant allele = separated eyebrows  
 Purple band = b = recessive allele = attached eyebrows 

6. What eyebrows does “mom” have?      What is her genotype?    

7. What eyebrows does “dad” have?     What is his genotype?    

Eyelashes 
Long eyelashes are dominant to short. Look at your chromosomes with the green and yellow bands to answer the 
questions below.   

 Green band = L = dominant allele = long eyelashes  
 Yellow band = l = recessive allele = short eyelashes 

8. What eyelashes does “mom” have?      What is her genotype?    

9. What eyelashes does “dad” have?     What is his genotype?    

Hemophilia 
Hemophilia is a sex-linked recessive disorder that slows the blood clotting process.  Look at your colored sex 
chromosomes to answer the questions below.   

 Black band = XH = dominant allele = normal  
 Tan band = Xh = recessive allele = hemophilia 
 No band = Y = doesn’t have the gene on it 

10. What is “mom’s” genotype?      What is her phenotype?    

11. What is “dad’s” genotype?     What is his phenotype?    
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Lab Activity: Blood Type Pedigree Mystery 

 

Mystery in Wexford 
Name(s):          

Objectives:  
1.  Create Joseph and Rita’s family pedigree and include all the correct blood types, traits, and relationships.  
2.  Analyze Joseph and Rita’s family genotypes from the pedigree and solve the family mystery. 
 

Scenario:  
 Joseph and his wife Rita, owners of a home in Wexford, are a wealthy elderly couple. Joseph died 

recently of a sudden death when he was struck by lightning in his metal johnboat while fishing for red fish in the 
ocean. His body was never recovered. All of Joseph’s children and grandchildren (who happened to be at the 
house at the time for a Father’s Day celebration,) eagerly awaited the reading of Joseph’s will, since they all 
knew that he would provide each of his blood relatives with an equal share of his wealth. 

 When the lawyer arrived to read the will, he noticed that a sum of money was missing from the safe in 
Joseph’s office.  The sum missing was equal to one person’s portion of the estate value. In addition, a small 
amount of fresh blood was found on the outside of the safe door, presumably belonging to the thief whose hand 
most likely got caught on the sharp edges of the safe. As the lawyer was announcing this news, the maid rushed 
into the room and revealed that she had walked into Joseph’s office to do her regular dusting and observed the 
thief quickly slipping out of the patio doors and running away down the beach. She had not seen the face or been 
able to identify the thief, since he or she wore a mask and a bulky overcoat. She did see, however, that the thief 
had attached ear lobes sticking out from behind the mask.  
     The police were called to the home. Upon arrival, they immediately ordered blood typing tests on all 
individuals in the house, and on the blood smear on the safe (found to be type A-). They also noted the ear lobe 
type of everyone present.  
 

Your task:  
 As chief investigators of the state law enforcement division,  it is your job to analyze the data to 

determine who stole the money and what their motive may have been.   
 
Where to begin:  
1.  Draw this family’s pedigree to help you discover who is guilty (on the blank sheet you picked up).  

a.  Make sure it is neat. Each generation should be marked with roman numerals on the left of your tree 
and all individuals of that generation should be on the same horizontal level (use a ruler!).  Do a 
rough draft in pencil below the data table FIRST!  

b.  Write the names of each family member on the shapes. 
c.  Write the blood types of each family member above the shapes. (Phenotypes, not genotypes).  
d.  Shade in every person who has an attached earlobe.  Then, use what you know about determining 

inheritance patterns in a pedigree to determine the inheritance pattern of attached earlobes, and write 
in all genotypes for this trait under each shape.  If the genotype is unknown for the second allele in 
dominant phenotypes, write both options.  

e.  Determine the genotypes for blood type of Joseph and his family members.  Write these in a different 
color next to each blood type phenotype. Since you don’t know Joseph’s genotype, you will need to 
work backwards.  This may take a little trial and error, so be patient!  Start by writing in the 
genotypes you know must be true. (Hint:  If someone has blood type AB, you know their genotype is 
AB !) 

f.  List the suspects, off to the side, based on the two pieces of evidence collected.  Then determine who 
the thief was based on the information you gathered.  Think about motive.  The person who stole the 
money may not have stolen it for themselves.   

2.  Answer the analysis questions.  Include reasoning to support/defend all of your answers!! 

Sample: Blood Type Pedigree 
Mystery Activity
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Test A 
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Concept 1 Open Response 
 
10. Identify the following as homozygous or heterozygous: (2 pts) 

TT __________  Tt __________  tt __________ 
 
11. If square is dominant over round, what are the phenotypes for the following? (2 pts) 

SS __________  Ss __________  ss __________ 
 
12. In butterflies, black wings are dominant over yellow wings. Draw a Punnett Square to determine the possible 

genotypes and phenotypes if you cross two heterozygous butterflies.  Use the letter B for your alleles.  (4 pts) 
 
13. The American Curl is a breed of cat that has curly ears. The allele for the curly ears is dominant (E). Suppose a cat 

with the heterozygous genotype is bred to a female cat with the homozygous recessive genotype. In your answer: 
A. Draw a Punnett square that shows a cross between the two cats.  (3)     
B. Write the phenotypic ratio of the offspring. (2)      

  C. If the cross produces six kittens, how many of them will have curly ears? (1) 
 
14. Widow peak is dominant to straight hairline, and freckles are dominant to no freckles.  Two parents that are 

heterozygous for both traits have children.  Use H for hair, and F for freckles.  List the genotypes of the parents and 
then complete a dihybrid cross for their potential offspring.  List the phenotypic ratio of the offspring once you have 
completed the cross. (6 pts) 

 
 
Concept 2 Multiple Choice 
 
15. For an XX female to express a recessive sex-linked trait, she must have 

A. a Y chromosome    B. one recessive allele 
C. two recessive alleles   D. two dominant alleles 
 

16. Human height occurs in a continuous range because it is affected by the interaction of many genes, making it a(n) 
A. autosomal trait  B. sex-linked trait  C. polygenic trait  D. codominant trait 
 

17. Red hair and freckles are commonly inherited together.  Which of following patterns of 
inheritance explains this? 
A. Linked Genes  B. Multiple Alleles  
C.  Sex-linked   D. Codominance 

 
18. Which pair of genes in the diagram to the right would be most likely to be inherited together?  

A. A and B     B. A and C   
C. C and D     D. D and E 

 
 
Concept 2 Open Response 
 
19. A man with Type A blood marries a woman with Type AB blood. Based on what you know about 

blood types, what is the only blood type not possible in any of their children?  Show one or more Punnett squares to 
fully support your answer. (4 pts) 

 
20. Identify the type of inheritance pattern being described below for A-D. (4 pts) 

A. A cross between a purebred animal with red hairs and a purebred animal with white hairs produces all animals 
with BOTH red and white hairs. 
B. In a cross between individuals of a species of tropical fish, all of the male offspring have long tail fins, and none 
of the females possess the trait. 
C. A cross between a white horse and a chestnut (dark brown) horse produces all light brown horses. 
D. A cross between a tall sunflower and a short sunflower results in sunflowers with a range in heights.   
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Concept 3 Open Response  
 
31. A DNA segment in a somatic cell undergoes the mutation pictured to the right.  (3 pts)  

A. List the name of the type of mutation.  
B. Is this a gene or chromosome mutation?  
C. List a possible cause for this mutation.  Be specific.        

 
32. Explain the difference between gene mutations and chromosome mutations.  Give an example of a genetic disorder 

caused by each.  (4 pts) 
 
33. Consider the pedigree to the right. (3 pts)     

A. What type of inheritance is displayed? 
B. What is the genotype of the first individual in generation II?  
C. What is the genotype of the grandmother (the oldest female) in this family?  

 
 
Concept 4 Multiple Choice 
 
34. Selective breeding produces 

A. more offspring  B. less offspring C. transgenic offspring  D. desired traits in offspring 
 

35. The goal of the Human Genome Project was to 
A. create maps showing where genes are located on human chromosomes. 
B. create maps showing where chromosomes are located on human genes. 
C. treat patients with genetic diseases. 
D. identify people with genetic diseases. 

 
36. The diagram to the right represents DNA fingerprints which are the result of gel 

electrophoresis done on several DNA samples found at a crime scene. Which suspect is 
linked to the crime scene by this DNA analysis? 
A. Suspect A B. Suspect B  C. Suspect C  D. Suspect D 

 
 
Concept 4 Open Response 
 
37. List two benefits and two drawbacks of genetic engineering for society. (4 pts) 
 
38. We discussed at least 5 types of genetic engineering in class.  Name and describe two of the types we learned about. 

(4 pts) 
 
 
Cumulative Multiple Choice 
 
39. The main light absorbing pigment found in plant leaves is called: 

A. chloroplast  B. chlorophyll   C. thylakoid   D. ribosome 
 
40. During interphase a cell grows, duplicates organelles, and  

A. copies DNA.   B. divides the cytoplasm. 
C. divides the nucleus.  D. produces a new cell. 

 
41. Two chromosomes containing the same types of genes that you inherit from your parents (one from mom and one 

from dad) are called 
 A. homologous chromosomes  B. sex chromosomes 
 C. sister chromatids  D. homozygous alleles 
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Heredity Test Answer Sheet 
Concept 1: 
 
1. _______  2. _______ 3. _______  4. _______ 5. _______  6. _______ 7. _______  8. _______  9. _______  
 
10. homozygous or heterozygous:    TT _____________ Tt ______________      tt ______________ 
 
11. Square is dominant over round   SS _____________ Ss ______________      ss ______________ 
 
12.  
 
 
 
 
 
 
13. A.    
 
 
 
 
 
 
14.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Phenotypic Ratio:              

 
 
Concept 2: 
 
15. _______ 16. _______  17. _______  18. _______  
 
 
19.    is the only blood type not possible in any of their 

children.  
 
 
 
 
20. A.     B.             C.             D.      
 

Genotype Ratio: ____________________________________ 

Phenotype Ratio: ___________________________________ 

B. Phenotype Ratio: _________________________________ 

C. ____________________ 

Genotypes of Parents =     x    
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21. The chance of having a colorblind male is     
 
 
Concept 3: 
 
22. _______  23. _______  24. _______   25. _______  26. _______  27. _______   
 
 
28. A.  
 
      B.  
 
      C.  
 
 
29.  
 
 
 
 
 
 
 
30.    A.          
 
      B.      C.     
 
 
 
 
 
 
 
Concept 4:  
 
31. _______  32. _______  33. _______ 
 
34.  
 
 
 
 
 
35.  
 
 
 
 
 
Cumulative: 
 
36. _______  37. _______  38. _______   39. _______  40. _______  41. _______  42. _______  43. _______  
 
44. Cancer is the result of uncontrolled cell ____________.  It normally starts with mutations to ____________.   

Eventually, a ______________ forms in the body. 
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