
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. What are the differences between a prokaryote and a eukaryote? 
 
   Pro       Eukaryote 
 
 No nucleus, DNA in simple ring  nucleus with DNA in chromosomes 
 Very simple one-celled structure  organelles surrounded by membranes  
    (no organelles)        (mitochondria, etc.) 
tiny       larger 
 
 
 
3. What are the differences between a plant and an animal cell? 
 
   Plant      animal 
 
  Cell wall      no cell wall 
  Chloroplasts with chlorophyll   no chloroplasts or chlorophyll 
  Large vacuole     no large vacuole 
 
4. Define adaptation. (#1, p. 73) 
 
an inherited trait that makes it more likely that an organism will survive and reproduce 
 
 
5. Define classification and hierarchical. 
 
Classification – organizing of living things into large categories based on similarities in 
structure and DNA, system of rules for dividing living things 



 
Hierarchical – classification structure that takes large categories and subdivides them again and 
again into smaller categories of more and more similar and closely related organisms 
 
 
6. What are the levels of classification from domain to species? Which contains the most 
organisms? The least? The most diversity? The least? (p. 75, #4a) 
 
Kids prefer candy over fresh green spinach. 
 
Kingdom, phylum, class, order, family, genus, species 
 
Most organisms and diversity – kingdom 
Least organisms and diversity – species 
 
7. What part of the structure represents the most recent common ancestor? (notes) 
 
forks in the tree 
 
8. Five kingdoms reading: 
 
a. #6 – what are the 2 domains biologists use in the first division of classification? 
 
Prokaryotes and eukaryotes 
 
b. #7 – why did scientists have to change the classification system? 
 
New discoveries, such as microscopic organisms and biochemical methods for analysis 
 
c. Know how to distinguish the kingdoms using the information on the chart (#8). 
 
Bacteria – small, no nucleus/DNA in simple circle, no organelles, very simple structure 
Plants – eukaryote (nucleus), chlorophyll/chloroplasts, cell wall, multicellular 
Animals –nucleus, multicellular, must consume/digest food, no cell wall, complex structure 
Fungi – nucleus, no chlorophyll, reproduce with spores, decompose food to absorb 
Protist – nucleus, simple structure, single-celled or very simple multi-cellular 
 
 
9. Mutations are a source of variation reading (p. 139-41): 
 
a. #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  
 
 



 
 
 
 
b. #4 What is a mutation? #3 What does it contribute to a population? What advantage does this 
give a population?   
 
Mutation -- Random change in DNA that happen during reproduction 
 
contributes variation/many different combinations of characteristics among organisms in a 
population 
 
advantage – makes it more likely that some of the population will survive if environment 
changes (more likely that there will be some combination of traits that will be an adaptation for 
the new environment, that will let some individuals survive and reproduce) 
 
10. 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 

 
11. 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 who 
found them useful.  The appendix is useless, but it is not harmful very often so natural selection 
does not work to remove it from the population. 
 
12. 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” 
 
 
13. Organizing diversity reading: 
 
a. 2 criteria used for classification (#2) 
 
structural similarities, DNA/protein similarities 



 
 
 
b. What does the classification structure tell us about how closely or distantly related organisms 
are? (#5,6)  
 
most closely related are closer together on “tree”, are together in the smaller classification 
groups; less related are farther apart, are only together in the larger classification groups; those 
that share more recent common ancestors are more closely related, those that have a more 
distant common ancestor are less closely related (as in whale project) 
 
 
c. How do you correctly write the scientific name for a species? (#7)  
 
Genus species – genus name 1st and capitalized, species 2nd w/out capital, both in italics 
 
Define species. (#9) 
 
Similar organisms, can reproduce in nature and produce fertile offspring 
 
 


