
 

Environmental Sustainability:  

Final Exam Review 

 

Dear Students/Parents/Guardians: 

 

Here is the work for Mrs. Szymanowski’s Environmental Sustainability Engineering 

students for the time school has been canceled.  We have planned 5 days of instruction 

and if we need longer due to an extended quarantine, then you find those on my website: 

https://sites.google.com/view/nina-szymanowski-biology/home. These 

should be followed by the pacing listed below. You are expected to complete any of the 

work assigned for the dates out. 
 If you have questions, please contact me via email, which is listed below, or 

through REMIND.   I will periodically check my email during the scheduled workday.  If 

you contact me after 4pm, please expect a response during the following workday. 

 

 

Teacher: 

__________________________________________________________________ 

Email: __________________________________________________________________ 

Remind Code: 

__________________________________________________________________ 

 

Year Long Review: Should be completed by March 31st 

Day 1 (A/B) 

1. Work on The ES EOC study guide questions for Unit 1.1 

2. Define the key terms 

3. Answer each question from your notes, my. Pltw.org access and write it on 

a separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive. 

Day 2 (A/B) 

1. Work on The ES EOC study guide questions for Unit 2.1, specifically 2.1.1 

and 2.1.2 

2. Define the key terms 

3. Answer each question from your notes, my. Pltw.org access and write 

it on a separate sheet of paper. Do not answer the questions online in 

google classroom or onedrive. 

Day 3 (A/B) 

1. Work on The ES EOC study guide questions for Unit 2.1, specifically 2.1.3  

2. Work on The ES EOC Study guide questions for unit 2.2 , specifically 2.2.1 

3. Define the key terms 

4. Answer each question from your notes, my. Pltw.org access and write it on a 

separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive. 

https://sites.google.com/view/nina-szymanowski-biology/home
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Day 4 (A/B) 

1. Work on The ES EOC study guide questions for Unit 2.2, specifically 

2.2.2 and 2.2.3 

2. Define the key terms 

3. Answer each question from your notes, my. Pltw.org access and write it on 

a separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive. 

 

Day 5 (A/B) 

1. Work on The ES EOC study guide questions for Unit 2.3 

1. Specifically 2.3.1 and 2.3.4 

2. Define the key terms 

3. Answer each question from your notes, my. Pltw.org access and write it on 

a separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive. 

 

 

 These are extra assignments in case we are out for a longer tine due to the Corona Virus 

and cannot come back to school on April 1st.  

Day 6 (A/B) 

1. Work on The ES EOC study guide questions for Unit 2.3 

1. Specifically 2.3.5 

2. Work on study guide questions for unit 2.4 

3. Define the key terms 

4. Answer each question from your notes, my. Pltw.org access and write it on 

a separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive. 

 

Day 7 (A/B) 

1. Work on The ES EOC study guide questions for Unit 3.1 

1. Specifically questions for 3.1.1 and 3.1.2 

2. Define the key terms 

3. Answer each question from your notes, my. Pltw.org access and write it on a 

separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive. 

 

Day 8 (A/B) 

1. Work on The ES EOC study guide questions for Unit 3.1 

1. Specifically questions for 3.1.3 

2. Work on the es eoc study guide questions for unit 3.2- the generic essential 

qurstions and the key terms! 

3. Define the key terms 
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4. Answer each question from your notes, my. Pltw.org access and write it on a 

separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive 

 

Day 9 (A/B) 

1. Work on The ES EOC study guide questions for Unit 3.2 

1. Specifically questions for 3.2.1, 3.2.2 

2. Define the key terms 

3. Answer each question from your notes, my. Pltw.org access and write it on a 

separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive 

 

Day 10 (A/B) 

1. Work on The ES EOC study guide questions for Unit 3.2.3, 3.2.4, 3.2.5 

2. Answer each question from your notes, my. Pltw.org access and write it on a 

separate sheet of paper. Do not answer the questions online in google 

classroom or onedrive 

 

Unit 1.1 Introduction to Environmental Sustainability 
Key Understandings: 

 

1. Food insecurity, a lack of clean water, and the need for renewable energy sources are major global 

problems affecting millions of people worldwide. 

2. An engineering design process involves a characteristic set of practices and steps used to develop 

innovative solutions to problems. 

3. Engineers create new products or improve existing products and technology to meet human needs 

and wants. 

4. Engineers must consider ethical concerns when making decisions on environmental sustainability 

solutions. 

 

Knowledge and Skills 

It is expected that students will: 

1. Recognize that the world faces significant environmental challenges that can be addressed via the 

combined efforts of scientists and engineers.  

2. Recognize that hundreds of millions of people suffer from a lack of access to clean, safe water.  

3. Explain how women and girls bear a majority of the burden of walking miles at a time to gather 

contaminated water from streams and ponds.  

4. Recognize that illness from drinking dirty water and the time lost fetching it robs entire 

communities of their futures.  

5. Explain how bioengineers and environmental engineers can help develop solutions to feed a 

growing world population, provide sustainable, affordable energy to fulfill daily needs, and 

provide clean drinking water.  

6. Explain how ethics influences engineering decision-making.  

7. Effectively use an engineering notebook and portfolio to properly document work in this course.  

8. Use an engineering design process to design, build, and test a device made of recycled materials.  

9. Use video editing software to create a video that describes a career in bioengineering.  

10. Write a white paper on ethical concerns related to environmental sustainability. 
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Key Terms: 

 

1. Biological Engineering: 

2. Sequestration: 

3. Cyberspace: 

4. Ethics: 

5. Food security: 

6. Informatics: 

7. Infrastructure: 

8. Malnutrition: 

9. Nitrogen Cycle: 

10. Potable: 

11.  Reverse Engineer: 

12. Sustainable: 

13. Virtual Reality: 

14. Reduce, reuse, recycle 

 

 

Essential Questions: 

1. Why are food insecurity, a lack of clean water, and the need for renewable energy sources, 

problems worth solving? 

2. How might the human condition be improved through biological and environmental engineering? 

3. How can genetically modified organisms provide environmentally friendly and sustainable 

solutions to ensure food security for a growing world population; provide affordable, renewable 

energy; and provide clean, safe drinking water? 

4. Why is it important for scientists and engineers to work together to solve problems? 

5. How do ethics affect environmental sustainability solutions? 

 

Content Specific Review Questions: 

 

1. Review the lab safety rules as well as the safety equipment in the room. 

2. List the key components that should be found in an engineering notebook.   

3. Why is it imperative for engineers to keep an up to date/organized engineering notebook? (List 

and explain at least three reasons) 

4. Why should each page be dated and signed by the notebook owner and a witness? 

5. Why should you sign over the edges of any item glued or taped into your notebook? 

6. What problems might arise if an engineer’s works is not documented appropriately in his/her 

notebook? 

7. List and explain the steps of the design process.   

8. List and explain two benefits of using this problem solving method in engineering. 

9. What are the top three global challenges and why are they worth solving?  Defend your answer. 

10. Explain the difference between ethics and morals. 

11. Why do ethical concerns seem more prevalent in this field of engineering? 

12. Explain two specific ethical concerns related to this field of engineering and describe how 

engineers address these concerns. 

13. Why are food insecurity, a lack of clean water, and the need for renewable energy sources, 

problems worth solving? 

14. How might the human condition be improved through biological and environmental engineering? 

15. How can genetically modified organisms provide environmentally friendly and sustainable 

solutions to ensure food security for a growing world population; provide affordable, renewable 

energy; and provide clean, safe drinking water? 

16. Why is it important for scientists and engineers to work together to solve problems? 

17. How do ethics affect environmental sustainability solutions? 

 

Unit 2.1 Global Water Crisis 
Key Understandings: 

 

1. Clean drinking water is the most fundamental necessity for life. 
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2. The availability of pure drinking water represents one of the most pressing global challenges with 

more than a billion people worldwide lacking access to safe drinking water. 

3. Fresh water suitable for human consumption represents less than 1 percent of all the water on 

Earth. 

 

Knowledge and Skills 

It is expected that students will: 

1. Recognize how much of the earth’s population does not have access to clean water. 

2. Identify and describe the consequences resulting from a lack of a clean water supply. 

3. Explain why clean water is necessary for survival. 

4. Describe the types of water found on Earth and the relative amounts of each type. 

5. Analyze the environmental and physical factors that affect local to regional accessibility to clean, 

safe drinking water. 

6. Analyze the relationship between population growth and water resources. 

7. Use Excel or other spreadsheet program to calculate ratios, proportions, and graphs.  

8. Calculate ratios and proportions.  

9. Select and properly use the appropriate tool for accurately measuring specific volumes; i.e., 

micropipette, serological pipette, graduated cylinder, beaker, etc. 

 

Key Terms: 

 

1. Accuracy: 

2. Case Study: 

3. Developed Countries: 

4. Developing Countries: 

5. Meniscus: 

6. Micropipette: 

7. Pipette: 

8. Precision: 

9. Underdeveloped Countries: 

10. Water Footprint: 

 

Essential Questions: 

1. Why is water necessary for survival? 

2. What are the human consequences resulting from a lack of clean water supply? 

3. How can biological engineering of organisms be used to help provide clean, safe drinking water? 

4. What factors affect a region’s ability to access clean, safe drinking water? 

 

 

Content Specific Review Questions: 

 

1. From Project 2.1.1 Global Water Distribution: 

A. Why is water essential for life?  List and explain at least for biological reasons water is 

necessary for survival. (BE SPECIFIC. What does water do in the body?) 

B. What are the human consequences resulting from a lack of clean water supply? Be specific 

and reference at least two examples we have discussed in class. 

C. What is the difference between accuracy and precision? 

D. Explain why both accuracy and precision are important to consider when developing a design 

solution. 

E. What is the breakdown of freshwater vs. salt water on earth? 

F. Of the total amount of freshwater, what amount is available for human consumption? Why is 

this number so small? 
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G. Using our 18L model as an example, how much of the 18L was representative of the amount 

of freshwater available for human consumption on earth? 

H. Know how to read a micropipette (what would a reading of 058 be on a .5-10 ul pipette vs. a 

20-200 ul pipette. 

I. What piece of measuring equipment would you use when (micropipette vs. disposable pipette, 

serological pipette, beaker, graduated cylinder, etc.) 

 

2. From Project 2.1.2 Water is Life  

A. What factors are considered when calculating a person’s water footprint? 

B. Explain the differences between direct and indirect water usage, referencing specific 

examples of each type of water usage. 

C.  Why is indirect water usage so difficult to estimate? 

D. List and explain three ways you can reduce your water footprint. 

E. What factors (list and explain at least three) affect a region’s ability to access clean, safe 

drinking water? Reference a specific example that we discussed in class. 

 

3. From Project 2.1.3 Water A Global Crisis 

A. Review notes from group presentations and be able to summarize another country’s water 

crisis and potential solutions to address these water related issues. 

B. What factors affect a region’s ability to access clean, safe drinking water? 

 

 

 

 

Unit 2.2 Water Supply 
Key Understandings: 

 

1. Potable water most commonly comes from surface or ground water sources. 

2. Water can be contaminated by a wide variety of chemicals and biological agents that have health 

implications for humans and animals. 

3. Water contaminants can be tested for using specific chemical and biological assays. 

 

Knowledge and Skills 

It is expected that students will: 

1. Describe the most common sources of drinking water in the United States and compare this to 

drinking water sources in other parts of the world. 

2. Describe the infrastructure components of private wells and public drinking water systems. 

3. Explain the characteristics of clean water. 

4. Describe common sources of drinking water contamination. 

5. Describe how human health is affected by the quality of drinking water sources. 

6. Explain how water quality is quantitatively measured using chemical and biologically based 

testing processes.  

7. Analyze how contaminants move through both surface and subsurface portions of a given 

watershed. 

8. Use a variety of chemical and biological assays to detect specific contaminants in water samples.  

9. Perform and analyze a culture assay to detect coliform and E. coli in water. 

Key Terms: 

1. Artesian Well: 2. Aquifer: 
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3. Calibrate: 

4. Coliform: 

5. Colony: 

6. Concentration: 

7. Contaminant: 

8. Hardness (water): 

9. Maximum Contaminant Level (MCL) 

10. pH: 

11. Permeability 

12. Porosity 

13. Standard Solution: 

14. Sterile: 

15. Toxin: 

16. Turbidity: 

17. Water Table 

18. Well: 

 

 

 

 

 

 

Essential Questions: 

1. What is clean water? Can water consisting of anything other than 100% H20 be considered clean 

water? 

2. Why is it important to routinely test water that is used for drinking or recreational purposes? 

3. How does the quality of drinking water affect human health? 

Content Specific Review Questions: 

1. From Project 2.2.1 What’s in the Water, 2.2.2 Water Quality Testing & 2.2.3 Ground Water 

Contamination: 

A. Describe the most common sources of drinking water in the United States and compare this to 

the drinking water in other parts of the world. 

B. What does it mean to have clean water?  List and explain at least three characteristics of 

“clean” water. 

C. Thinking back to the ground water model you created, explain how contaminants move 

through both surface and subsurface portions of a given watershed. 

D. Know the water contaminants we discussed in class presentations. Be able to complete the 

following chart 

Contaminant Source Organic 

vs. 

Inorganic 

Adverse 

Human 

Health 

Effects 

Maximum 

Contaminant 

Level with 

Units 

Lead     

DDT     

PCB     

Arsenic     

Fluoride     

Cholera     

Salmonella 

Typhus 

    

pH     

Ammonia     

Sulfates     

Nitrates     

Coliform     
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E. How do we test for the following contaminants: pH, ammonia, sulfates, nitrates, and 

coliform? Review the testing procedure for each contaminant. 

F. If fecal coliform is considered a “good” bacteria and not harmful to humans, why are we 

using it as a test for potential contaminants. Explain 

G. Know common practices to remove these toxins from water. 

H. Explain the flow of water from a water source to your home (general not specific). 

I. Know what is happening to our ground water sources and why. Explain the implications of 

these changes. 

 

Unit 2.3 Water Remediation 
 

Key Understanding: 

1. A variety of different biological organisms can be used to clean up contaminated ecosystems. 

2. Water treatment involves a combination of physical, chemical, and biological processes that are 

tailored to the conditions of the water to be treated and the level of post-treatment purity needed.  

3. Biological engineering plays an important role in providing clean, safe drinking water for all. 

4. Systematic scientific experimentation methods can be used to test operational prototypes.  

Knowledge and Skills 

It is expected that students will: 

1. Outline the stages of treatment that a typical modern sewage treatment plant uses to treat sewage 

water.  

2. Explain the role of bacteria in water treatment. 

3. Describe the interacting roles of bacteria, protozoa, and rotifers in a wastewater treatment 

“ecosystem.”  

4. Describe how plants can be used to remove toxic materials from a polluted site.  

5. Use the engineering design process to design, build, and test a water filtration system. 

6. Design, build, and test a system to contain and remove oil from water.  

7. Design and conduct a scientific experiment to test a variable affecting the bacteria’s ability to 

decompose oil.  

8. Design and perform an experiment to use duckweed to remove nitrates from water. 

Key Terms: 

1. Biodegradation: 

2. Bioremediation: 

3. Decision Matrix: 

4. Design Brief: 

5. Design Process: 

6. Filtration: 

7. Heavy Metals: 

8. Hyperaccumulator: 

9. OEM: 

10. Phytoremediation: 

 

Essential Questions: 

1. How do you determine which microorganisms are most effective at cleaning up a given pollutant? 

2. What are the limitations, risks, and benefits of using biological organisms to clean up environmental 

pollutants? 

 

 

Concept Specific Review Questions: 
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1. What is the purpose of a design brief?  Be able to identify the key components and create a design 

brief for a given situation. 

2. From Project 2.3.1 Water Filtration: 

A. Explain three physical methods of purifying/filtering water.   

B. Is physical filtration enough to ensure clean water? If not, what other methods must be 

used.  

 

3. From Project 2.3.2 Oil Spill Remediation: 

A. List and explain (date, location, cause) of the top three largest oil spills in history. 

B. Explain four current methods of oil spill remediation.   

C. What are some problems associated with these current methods of cleanup. 

 

4. From Project 2.2.3.2.2 Bioremediation Using OEMs: 

A. What three conditions must be met for OEMs to work successfully? 

B. What exactly do the microbes do with the oil? Be specific 

C. What are the optimum conditions for bacterial growth? Be specific regarding (pH, 

aeration, nutrients, sunlight, etc.) 

D. What are the pros/cons of using OEM to remediate oil spills 

E. How are OEMs currently used in oil spill remediation? 

 

5. From Project 2.3.4 Human Water Cycle: 

A. Identify the steps taken to provide safe drinking water to a community. (Drinking Water 

Treatment) 

B. Outline the stages of treatment that a typical modern sewage treatment plant uses to treat 

sewage water.  

C. Describe the interacting roles of bacteria, protozoa, and rotifers in a wastewater treatment 

“ecosystem.”  

D. Why is water management so difficult in underdeveloped countries? 

 

6. From Project 2.3.5 Phytoremediation of Nitrates in Water: 

A. List and explain the environmental problems caused by heavy metals and nitrates in soil 

and water.   

B. What are some human health problems associated with heavy metals and nitrates? 

C. What human activities have resulted in the pollution of heavy metals and nitrates into the 

soil, surface water, and groundwater? 

D. Compare and contrast the following types of remediation: phytoextraction 

phytostabilization, phytotransformation, rhizosphere degradation, phytovolatization, 

rhizofiltration 

E. Explain the pros/cons of phytoremediation. 

Unit 2.4 Disaster Area Water Treatment   

 

Key Understandings: 

1. Water treatment involves a combination of physical, chemical, and biological processes that are 

tailored to the conditions of the water to be treated and the level of post-treatment purity needed.  

2. Worldwide water problems can be solved through the collaborative efforts of engineers and 

scientists. 
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3. An engineering design process involves a characteristic set of practices and steps used to develop 

innovative solutions to problems. 

4. There is more than one way to look at a problem and often many possible solutions.  

 

Knowledge and Skills                                                                                                                         It is 

expected that students will: 

1. Describe and provide examples of how physical, chemical, and biological processes work in the 

process of purifying contaminated water.  

2. Describe and provide examples of an engineering design process.  

3. Use an engineering design process to develop a small-scale water treatment system for emergency 

use in a natural disaster area. 

 

Essential Questions: 

1. How can wastewater be treated so that the resulting effluent causes no harm to the environment or 

people? 

2. What are the roles that different types of biological organisms can play in helping clean 

contaminated water?   

3. How can developing countries improve the availability of clean drinking at the local level? 

4. How can wastewater treatment and fish aquaculture be combined into one integrated system that 

cleans water while simultaneously producing fish for food? 

5. Why is the availability of clean drinking water such a challenge in so many parts of the world? 

 

 

 

 

Unit 3.1 World Food Supply    

Key Understandings: 

1. The world faces significant challenges that can be addressed via the combined efforts of scientists 

and engineers. 

2. Engineers create new products or improve existing products and technology to meet human needs 

and wants. 

3. Engineers are challenged with feeding a growing world population, providing sustainable, 

affordable energy to fulfill daily needs, providing clean drinking water, while also protecting the 

environment. 

4. Engineers need to meet the rising global demand for food in ways that are environmentally, 

socially and economically sustainable, in the face of an evolving global climate and reduced viable 

agricultural land. 
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Knowledge and Skills                                                                                                                         It is 

expected that students will: 

1. Identify how STEM professionals work together to solve major global challenges. 

2. Recognize that food security exists when all people at all times have access to sufficient, safe, 

nutritious food to maintain a healthy and active life. 

3. List and explain potential ways that crop plants might be improved through genetic manipulation. 

4. Identify the ethical concerns with creating and using genetically modified organisms. 

5. Analyze environmentally sustainable and unsustainable food production methods. 

6. Analyze socially sustainable and unsustainable food production methods. 

 

Key Terms: 

1. Bt Plant: 

2. DNA: 

3. Food Security: 

4. Gene: 

5. Genetically Modified Organisms: 

6. Genetic Engineering: 

7. Herbicide: 

8. Nutrient: 

9. Pesticide: 

10. Protein:  

Essential Questions: 

1. How can genetically modified organisms help feed a growing world population? 

2. Why is it important for scientists and engineers to work together to solve problems? 

3. How might human health be improved by biological and environmental engineering? 

4. How can engineers create solutions that contribute to sustainable food production? 

Content Specific Review Questions: 

1. From Project 3.1.1 World Food Security: 

A. Explain what is meant by food insecurity. 

B. List and explain five reasons why food security is so important. 

C. What are some causes for food insecurity? 

D. Review the food security risk index map.  What areas of the word are at an extreme risk for 

food insecurity? Why? 

E. Explain two current bioengineering solutions that are being implemented to address food 

insecurity. 

 

2. From Project 3.1.2: Securing Food Using Biological Engineering: 

A. What are four benefits to using bioengineered crops 

B. List and explain five examples of GM crops that are currently being used. 

C. What are some potential problems/challenges associated with using biological organisms to 

solve food insecurity issues.   

D. Why are glyphosate resistant soybeans beneficial? 

E. Space is also a challenge when addressing the issue of food security. Explain some 

innovations used to address this problem. 

F. What are some potential negative consequences of using GMO crops? 

 

3. From Activity 3.1.3 Biological Engineering of Bt Corn: 

A. Explain how Bt corn is produced. 

B. When an insect like the European corn borer ingests the Bt corn, what happens? Explain. 

C. What are some concerns regarding the use of Bt corn. 
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Unit 3.2 Introduction to DNA 

Key Understandings: 

1. Organisms can be improved or changed in the laboratory through the manipulation of genes. 

2. Technical professionals clearly and accurately document and report their work using technical 

writing practice in multiple forms. 

3. DNA is the genetic material of all living organisms that encodes biological information. 

4. DNA from all living organisms has the same basic structure – the differences are in the sequences 

of the nucleotides.  

5. Proteins are produced through the processes of transcription and translation. 

6. Molecular biology techniques can be used to determine whether an organism contains a specific 

DNA sequence. 

7. Gel electrophoresis separates DNA fragments based on size. 

8. Biological engineers and scientists must use very precise equipment accurately in order to have 

reliable test results. 

Knowledge and Skills                                                                                                           It is expected 

that students will: 

1. Recognize that genetically modified plants contain genes that have been physically moved or 

added to enhance a trait in that plant.  

2. Recognize that genetic information is contained in DNA molecules, which are double-helical 

structures with nucleotides.   

3. Illustrate the process of DNA replication.  

4. Explain the process of protein synthesis.  

5. Describe the relationship between chromosomes, DNA, genes, and proteins.  

6. Recognize that polymerase chain reaction (PCR) is a laboratory procedure that produces multiple 

copies of a specific DNA sequence.  

7. Describe the physical processes involved in the separation of DNA segments using gel 

electrophoresis. 

8. Follow industry standard practices to properly document work and experimental results in an 

engineering notebook.  

9. Use the universal genetic code to determine the amino acids coded by a DNA sequence. 

10. Use proper laboratory techniques and safety protocols to extract and isolate DNA from food 

items.  

11. Use micropipettes properly to ensure accurate volume measurements and proper transfer of 

liquids. 

12. Use proper laboratory techniques and safety protocols to separate DNA fragments using gel 

electrophoresis.  

13. Analyze resulting DNA fragments on a gel. 

14. Use appropriate laboratory methods and PCR equipment to determine if a given plant sample has 

been genetically modified.  

 

Key terms: 

1. Amino Acid: 

2. Base-Pair: 

3. Chromosome: 

4. Codon: 

5. Electrophoresis: 

6. Fragment: 

7. mRNA: 

8. Nucleotide: 

9. PCR: 

10. Primer (DNA): 

11. Protein Synthesis: 

12. RNA: 

13. Sequence: 

14. Transcription: 

15. Translation: 
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16. tRNA: 

 

 

 

 

 

Essential Questions: 

1. Why can changes in the DNA sequence affect an organism? 

2. How do scientists use knowledge of cellular structure to extract the DNA from cells? 

3. How might a change in DNA impact the associated protein? 

4. How do scientists use knowledge of the process of DNA replication that occurs naturally in cells to replicate segments of 

DNA in the lab? 

5. How can scientists determine whether an organism’s genes have been manipulated? 

 

Content Specific Review Questions: 

1. From Activity 3.2.1 Extracting DNA from Plants: 

A. What are the four barriers that need to be removed to extract DNA from a plant cell 

B. In the extraction process, what barrier is destroyed from mashing the strawberry? 

C. What is the purpose of the following in the extraction process? 

-Sodium Chloride 

-Soap/Alcohol 

 

2. From Activity 3.2.2 Introduction to DNA: 

A. Explain the basic structure of DNA 

B. What is the relationship between DNA, genes, and chromosomes? 

C. DNA is a polymer of what? 

D. Explain the differences between purines and pyrimidines. 

E. What type of bond forms between the base pairs? 

F. What type of bond forms between the phosphate group of one nucleotide and the –OH group of another nucleotide? 

G. Why is DNA considered antiparallel? 

H. Explain the difference between the 5 prime and 3 prime ends of DNA. 

 

3. From Activity 3.2.3 Protein Synthesis:  

A. DNA is the instruction manual for making what? 

B. Explain in your own words the purpose/point of transcription? What is the end result? 

C. Where does transcription occur? 

D. Identify the role of the following key players in transcription: 

-RNA polymerase 

-Promoter 

-Termination Sequence 

-DNA 

-Complementary Nucleotides 

-Nucleus 

E. mRNA is read in groups of three base pairs. What are these triplets called and what do they code for? Example UAU 

F. In your own words explain the purpose of translation. What is the end result? 

G. Where does translation occur? 

H. Identify the role of the following key players in translation: 
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-Ribosome 

-mRNA 

-Codon 

-Anticodon 

-tRNA 

-AUG 

-Stop Codon 

-Amino Acids 

-Protein 

I. Fill in the following chart: 

Template DNA ATGCCCGTGTAA 

mRNA (Use Complimentary DNA to 

transcribe) 

 

 

tRNA Anticodons 

 

 

Amino Acids  
 

4. From Activity 3.2.4 Racing DNA 

A. Explain the process of PCR making sure to identify the function of the following in your answer: 

-Taq Polymerase 

-DNA primers 

-DNA Nucleotides 

-Thermal cycler   

B. What is the most common promoter used in  genetically modified plants. What is the origination of this promoter? 

C. What is the most common terminator sequence used in genetically modified crops. What is the origination of this 

terminator? 

D. Explain how gel electrophoresis separates DNA fragments. 

 

5. From Activity 3.2.5 DNA Sequencing 

A. What is an electropherogram? 

B. Explain the process of DNA sequencing and make sure to include the role of the following key players in your answer: 

-Template DNA (DNA strand to be sequenced) 

-Free nucleotides 

-DNA primer 

-DNA polymerase 

-Dideoxynucleotides 

C. What is the difference between a nucleotide and a dideoxynucleotide? 

 


