
Study guide for test on end of chapter 2 and beginning of chapter 3 
 
Chapter 2 questions:  You should review: 

1. 2 sets of notes: Evidence for Evolution (be able to name 3 of the 5) and What can affect 
evolution (know terms for matching) 

 
Evidence for Evolution: 

• The fossil record shows modern organisms are related to 
organisms that lived long ago. We can date fossils to put 
them in order.  This lets us see that organisms have evolved  
(changed) step-by-step over a very long period of time.  

• Organisms’ vestigial structures provide evidence that the organisms evolved from 
ancestors that used the structures.  Organisms with homologous structures evolved from a 
common ancestor. 

• DNA similarities across different species also show evidence for  
descent from a common ancestor.  

• Similarities in vertebrate embryo development suggest all  
vertebrates share a common ancestor. 

• Modern observations, such as changes in a species from selective  
breeding (as in dogs) and the appearance of antibiotic-resistant 
microbes, also support the theory of evolution. 

 
2. Notes on Theory of evolution:  Just know Lamarck’s (incorrect) theory and Darwin’s 5 

points 
Lamarck’s Theory was based on his observations 
     a. An example he used is giraffe necks. They reach for food and develop 
longer necks.    
     b. He believed organisms constantly strive to improve themselves      
               c. This causes the most used body structures to develop while the unused 
body structures wasted away (Use Disuse theory) 
 d. the modification due to use or disuse is passed on to          offspring 
(Inheritance of Acquired Characteristics 
 
Darwin’s Theory of how evolution has occurred:  Natural Selection 
 a. There is a variety within a population 
 b. Some traits are an advantage to have (they improve the      organisms 
chance to reproduce). When the environment changes, the value of the traits may 
change, with some traits becoming more valuable and some less so.  
 c. More young are created in each generation than can      survive 
 d. Those that survive and reproduce are those with the       traits that are 
an advantage to have 
 e. Over a long time, small changes accumulate and the      population 
changes. 
 
What can affect evolution? What can change a population? 
 



a. Natural selection -- “survival of the fittest” 
 
b. Migration -- immigration (organisms moving in) and emigration 
(organisms moving out) can change a populations’ traits. 
 
c. Selective/non-random mating -- Some traits (such as a more  
colorful peacock fan) do not affect survival but make an  
organism more or less likely to reproduce and pass on its genes. 
 
d. Genetic drift -- Random events that are independent of the  
population’s traits and that happen to a small population can  
drastically change the characteristics of that populations. An  
example would be a hurricane wiping out most of the horses  
with black manes in a small band of wild horses.  The color  
of the manes did not influence which horses died, but the  
population after the hurricane had far fewer black manes.  
 
e. Adaptive radiation -- Descendents of a common ancestor fill  
different niches (parts or roles) in the environment.  Each niche 
selects for different traits. Over many generations, the descendents become more and 
more different from each other. An example would be Darwin’s finches whose beaks 
were different, depending on the type of food they ate.  
 
f. Speciation (formation of separate species from a common ancestor) can also occur 
when populations are in similar niches, but are separated by geography.  The two 
groups cannot interbreed, so they are likely to become different over time.  An 
example would be birds on either side of a mountain range. 
 

3. Reading p. 111 (Darwin Proposes Descent with Modification) – questions 2, 4, 
5, 7 

2.  His journey aboard the _Beagle (ship) took 5_ years and went to these places: 
__around the horn South America (south from central Brazil), around the world to 
Australia, around the Horn of Africa  
4. He found many different organisms on the trip. Each type was _well suited_ for 
the _environment_ in which it lived.  
5. Darwin wondered how one could explain both the similarities_ and 
_differences__ among species. 
7. He did not use the word “evolution” in his book. Instead, he used the phrase: 
___descent with modification____ which means: _all organisms are related 
because they descended from a common ancestor, but changed in different ways 
across the generations 

 
 

4. Reading p. 114 (Evolution by Natural Selection) – questions 5, 6, 8, 10, 11, 13 



 5.  If most organisms reproduce rapidly, how can their population size stay 
relatively constant?   
       Predators and competition for resources 
 
 6.  How might a change in climate affect the fur of a rabbit population over 
many years? 
     If warmer, thin fur would be more beneficial so eventually the population would 
have thinner fur through evolution.    If colder, would have thicker fur and maybe 
whiter fur if there is more snow.  
 
 8.  Selective pressures are pressures that can affect survival and 
_reproduction___. The book names 3: 

a. Changes in the environment, some of which can be catastrophic__ such as a 
__volcanic  eruption. 

b. Competition____ among organisms for limited _resources_ . An example 
would be sunlight, food, space, mate_ 

c. ___Predation_ is another pressure that many organisms face. 
 
 10.  Do individuals acquire new traits or characteristics in order to adapt to 
selective pressures? Explain your answer. 
        NO – they cannot change their own DNA. Mutations come by chance, and only 
can affect the species if they come in sex cells. They do not change the individual 
who gets the mutation, only the offspring.  
 
 11. _Individual__ organisms DO NOT EVOLVE!  Populations_ evolve. 
 
 13.  How does “descent by modification” help explain both the similarities 
among related species and the great diversity of life on earth? Similar due to common 
ancestor, different because of modification  
 

5. Questions on the rabbit calculator game -- #4, 5, 6, 7, 8, 9, 10, 11 
 

   4. How was the game different compared with when you had no selection factor 
(in #1)? 

                         With no selection factor (no hunger, wolves), the mutations appeared 
in the population, but their percentage didn’t increase because they were not an 
advantage. 
 

  5. What was the source of variety in the game?     mutations 
 



  6. In the "hunger" segment, were all possible mutations equally valuable?  No 
_Why or why not?  Only the long teeth helped the rabbits eat the tough food and 
thus helped them survive and reproduce. 

 
 7.  Did  the mutations appear BECAUSE the rabbits needed to change to 
survive?   NO – just by luck 

 
 8.  Given that the advantageous mutation did not even appear until after the 3rd 
generation, did the  populations always survive the famine? No, sometimes the 
mutations don’t come in time, even though the population needs them in order to 
survive -- so the population dies out 

 
 9.  What was responsible, do you think, for them surviving sometimes and not 
others?  Pure luck 

 
 10.  Try running a simulation with rabbits at the equator, a dominant white 
mutation, and a selection  factor of wolves. After 6 generations, WITHOUT 
pausing or restarting the simulation, switch the  environment to the Arctic.  What 
happens?    
The white rabbits, which were in the minority after 6 generations, are the only 
kind left after a few more generations because they are more likely to survive and 
reproduce 

 
 11. Are all traits equally advantageous in all environments?  Why do you answer 
that way? 

No, it depends on the environment – fins are an advantage in the water, but not on 
land; if the environment demands a different function, then the form matching that 
function will be an advantage 
 

 
Chapter 3 questions: 

1. What are the 6 characteristics that all living things share? (In other words, what 
are 6 ways in which all living things are alike?) Why do all living things have 
so many things in common? 

All living things: 
a. interact with other organisms 
b. have DNA and reproduce 
c. grow and develop 
d. have a structure made up of cells 
e. get and use energy 



f. maintain homeostasis (a balance) within their bodies, in spite of what is happening 
in the external environment 
extra one – All living things have evolved. 
All living things have characteristics in common because we all go back to a common 
ancestor, from billions of years ago. 
 

2. Define adaptation. (#1, p. 73) 
an inherited trait that makes it more likely that an organism will survive and 
reproduce 
 
3. Mutations are a source of variation reading (p. 139-41): 
#1 & 8 What 2 things explain the enormous diversity of characteristics among the 
organisms on earth? (also answered by #2 & 3, p. 73) 
*** natural selection, range of adaptations to many different environments 
Without different environments, we wouldn’t have so many different organisms 
because a mutation that was good for the arctic wouldn’t have survived if all the 
earth had tropical weather. Such a mutation for a colder environment could allow 
a population to migrate to a new, less crowded environment – a real advantage due 
to fewer predators and less competition 
for resources. 

 
The combination of random mutations, natural selection over millions of years. 
and many different environments present on the earth has led to millions of 
different species, each with its own unique set of adaptations to its habitat. 

 
 

4.  What are the major adaptations that appeared in plant evolution? (lab, plus 
From Cell to Seed reading, #11,13, 14) 
• multicellular – specialization, outer layer to protect from drying out 
• waxy coating 
• vascular tissue 
• naked seeds in cones 
• flowering plants with seeds in fruits 

 
5.  What part of the branching classification structure (cladogram) represents the 
most recent common ancestor? (notes) 

 
forks in the tree 

 



 
6.  P. 71 #3 b-d – Are all inherited characteristics adaptations? What would be an 
adaptation in one place and not another? Why might humans have a characteristic 
that’s not useful? 
Not all inherited characteristics are adaptations. Some might be neutral in the 
current environment (such as blue eyes). Some might be a disadvantage (such as 
inheriting sickle cell anemia). Having gills would be an adaptation in the ocean 
but not in the desert. Human have useless characteristics (such as an appendix) 
that they inherited from long-ago ancestors for whom they were useful. The 
appendix is useless, but it is not harmful very often so natural selection 
does not work to remove it from the population. 
 
7. Why do new species appear? (#1, p. 81) 

 
appearance of new trait from random mutation, trait makes it more likely the 
organism will survive and reproduce in its environment – random, not because 
organism “needs to adapt” 


