
AP BIOLOGY SUMMER ASSIGNMENT 2020 
 

Read The Making of the Fittest, by Sean B. Carroll.  Deadline: September 8, 2020    100 points 

 

1. Get a copy of the book and answer all 64 study questions with enough detail to be sure you really  

    understand the underlying concepts and principles.  You can always use the internet to get extra  

    information, if you need it.  You can also communicate with me if you have a question.  All answers  

    will be collected and graded on the first day of school. The answers can be turned in digitally through  

    Schoology as a Word document OR you can turn in a hard copy to me.  If the answers are handwritten,  

    they must be legible to receive credit.  Please be aware that you will be held to the Eastern Tech   

    standards of academic honesty. The answers to all questions should be completed independently  

    and individually.  Plagiarism is not allowed.  Working together with others is not allowed.   

 

    If you are completing the answers in an electronic document, be sure to back up your work often on  

    multiple media or devices! 

 

2. You must have direct access to your answers on the first day of school.  You can have them on your  

    fully charged computer or in hard copy form. On the first day of school, you will use the answers to the  

    summer book questions for an open note quiz. Most questions will require you to apply your  

    knowledge so be sure you comprehend what you read and wrote! If you forget to bring the document  

    with your answers or fail to complete them, you will still take the quiz but you’ll have to do it without  

    the benefit of your notes. 

 

  

MAKING OF THE FITTEST 

STUDY QUESTIONS 

 

 

0. Describe the diagram that is shown just before the preface.  What is it?  What is its significance?  Who can we conclude is 

connected with the crime scene?  

 

Chapter 1 Introduction: The bloodless Fish of Bouvet Island 

1.Describe the niche and habitat of the ice fish.  

2. What cells and what protein are commonly found in all vertebrates that the ice fish lacks?   

3. What do the cells and protein do (in "normal" fish) and how can the ice fish survive without them? 

4. How did the original habitat conditions change (and when) that led to the adaptive changes in the ice  

   fish's ancestor? 

5. How did the change(s) in #4 place a natural selective pressure on the ice fish's physiology? 

6. What types of genes were "invented" by the ice fish to keep them from freezing in the cold waters?  How  

   are the proteins encoded by these genes different than most proteins? 

7. What happened to the genes that originally coded for hemoglobin? 

8. What does Sean B. Carroll mean when he states, "I confess my presentation is genocentric?" 

9. What is a possible fate for the ice fish and why? 

 

 

Chapter 2 The Everyday Math of Evolution: Chance, Selection, and Time 

1.If you buy 50 Powerball tickets a week, how lomg (on avergae) would it take you to hit the jackpot? 

2.How did William Castle's work show that selection could cause evolution of a trait beyond normal degrees of variation? 

3. Briefly describe the significance and meaning of positive or negative selection coefficients. 

4. Explain how natural selection has changed the frequency of melanic pepper moths in England since that  

    country adopted the Clean Air Laws?  Support your description with number values. 

5. Describe the observations made in the experiment with white-rumped pigeons from an adaptive point of view. 

6. In the subsection titled "The Mutation Lottery: We are all Mutants",Carroll states "The mutational is  

    blind, natural selection is not."  What does this mean? 

7. Evolutionary changes in the ice fish led to macroevolution - large changes that made it very different  

   from its ancestor.  What kind of time scales are considered in such an evolutionary process? 

 



Chapter 3 Immortal Genes: Running in Place for Eons 

1. What does it mean for a gene be “immortal?”  Provide an example. 

2. Briefly diagram or explain the process by which the code in DNA gets transcribed into mRNA and translated into protein. 

3. About how many genes are found in the genomes of (a) bacterial species   (b) Archaea species 

    (c) Eukarya species?  To which domain do we belong? 

4. Explain what is meant on page 79 when Carroll states "the gene as a unit endures; however, not every letter of the gene's   

    code endures." 

5. What is "purifying selection" (also called negative selection) and how is it related to immortal genes? 

6. How do microbes “violate the pattern of treelike evolution”?  Describe this process of endosymbiosis. 

7. What is LUCA and how do immortal genes provide evidence that a LUCA existed? 

 

Chapter 4 Making the New from the Old * 

1. What adaptive benefit is there in primates that have developed trichromatic vision? 

2. Name and describe each of the three elements of the evolutionary process specifically addressed through this chapter. 

3. How do differnt opsin proteins work to help us see colors? Be specific. 

4. How is color vision different in Old World primates vs. New World primates?  What genetic mechanism led to the  

    evolutionary change? 

5. What role has gene duplication, followed by mutation, played in the evolution of color vision? 

6. Different bird orders have experienced the same mutations in ancestral members (by chance) independently at the 90th  

    amino acid position in one opsin protein.  What is the evolutionary significance of a selected mutation at this critical amino  

    acid position? 

 

*There is an error in the book.  Red-sensitive opsins do not have a maximum sensitivity at a wavelength of 560 nm; it is  

  at 650 nm. 

 

 

Chapter 5 Fossil Genes: Broken Pieces of Yesterday's Life 

1. What is a pseudogene and how did a pseudogene evolve from a normal opsin gene in the coelocanth? 

2. What is "relaxed selection" and how does it relate to the formation of fossil genes? 

3. How has the rise of importance in color vision correlated with the changes in the number of functional olfactory genes in  

    primates?  Explain the relationship. 

4. Why is it true that, once a gene "fossilizes", it almost certainly will never become functional again, even if the environment  

    reverses its selective pressure on the organism. 

5. Describe how fossil genes provide evidence that evoltuion is not the work of "intelligent design." 

 

 

Chapter 6 Déjà vu: How Evolution Repeats itself 

1. How is the howler monkey's trichromatic color vision an example of convergent evolution? 

2. How is the opsin gene duplication different in howler monkeys (a new world species) than in the African and Asian  

    monkeys (old world species)? 

3. What are the two key clues which reveal that antifreeze genes in arctic fish evolved separately from the antifreeze genes in  

    antarctic fish? 

4. Copy down the three important statements on page 155, i, ii, and iii. 

5. Mutation is random. Mutation at a specific site on the DNA is unlikely, but definitely not impossible. It does happen and it is  

    sometimes good and important.  How can such a rare good mutation manage to spread throughout most members of a  

    species?  

 

 

Chapter 7 Our Flesh and Blood: Arms Races, the Human Race, and Natural Selection 

1. What is the "Darwin Award?"  You amy have to google it....kinda dark, actually. 

2. How are newts and garter snakes involved in a co-evolutionary arms race? 

3. Explain how human variation in skin color is related to a tug-of-war between protection from UV light on one hand, and  

    vitamin D synthesis on the other. 

4.We often like to categorize mutations as good, bad, or neutral.  Sickle cell anemia is not so easily categorized.  Where does  

   this disease occur and what environmental factor led to its prevalence in tropical and subtropical human populations? 

5. What genetic disease is similar in Europeans, but in response to typhoid fever, rather than the malarial Plasmodium? 

6. Evolution is usually described as change happening across generations within a population of organisms; but, what kind of  

    evolution can occur among the population of cells in one human body, eventually leading to death?  Explain the enemy  

    within. 

 

 

 



Chapter 8 The Making and Evolution of Complexity 

1. Darwin was a genius!  He not only discovered how biological evolution proceeds, he also discovered how a coral atoll  

    evolves from an oceanic island. Explain this geological process. 

2. What was initially so surprising about the PAX-6 gene? 

3. What can you learn from figure 8.4 and the supporting text? 

4. What is the function (or rather, functions) of the tool-kit proteins, coded for by tool-kit genes? (This is what Carroll means  

    by the term "deep underlying principle".) 

5. Tool kit genes are turned on or off, or on at specific times by "switches".  What is a switch, at the molecular level?  Give an  

    example of how switching makes a distinct difference in the bodies of two related species. 

6. Use your knowledge about genetic switches and the "paintbrush gene" to provide a basic explanation the variety in  

    figure 8.7. 

 

Chapter 9  Seeing and Believing 

1. Describe how political motives led T.D. Lysenko to make Lamarckian claims about the nature of evolution.  Describe his  

    "experiments". 

2. What was Nikolai Vavilov's role in the Lysenko episode?  What was his fate? 

3. Describe some of the principles that chiropractors believe.  Also, what do they believe about vaccines and why? 

4. List the six common arguments launched by vaccine and evolution deniers. 

5. What is a scientific theory? 

6. What is "intelligent design" and why is it NOT scientific? 

7. What is Sean Carroll's view about the compatibility of science and religion? 

 

 

Chapter 10  The Palm Trees of Wyoming  

1. What was the "petrified fish cut" and why did the findings there seem so amazing to those people in the 1870's? 

2. How are humans actually engaging in unnatural selection? 

3. Research the term "tragedy of the commons" on the internet.  How does the section of the book subtitled "Cape Codless"  

    relate to this term? 

4. Review Chapter 10.  List or summarize the several human impacts that are causing a mass extinction, possibly on a scale not  

    seen since the end of the Cretaceous period. 

5. What types of organisms went extinct at the end of the Cretaceous period? 


