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Study Guide: Quimester 1 Exam 

Ecology, Evolution, & Human Physiology 
12th grade Biology 

Your exam date is: Thursday, January 26th, 2023 (9:30-11:00) 
 
I- Cellular Respiration (2.8) 

● Cellular respiration sounds like cell breathing. Why is this misleading?  
● What is the balanced chemical equation for cellular respiration? Describe the inputs and the 

outputs and where they come from.  
● What is the energy molecule used by cells and how does it work to provide energy? 
● Molecules such as glucose, store energy, but where is this energy stored? 
● What happens when we break molecular bonds? 
● What is the relationship between photosynthesis and cellular respiration? 
● What type of cells can perform cellular respiration? 
● Why is cellular respiration essential for life? 
● Cellular respiration can be divided into two major parts: aerobic and anaerobic respiration. Describe 

the inputs and outputs of each and their locations within cells.  
● What is fermentation and what are the two types of fermentation? 
● Why does fermentation happen? 
● In what ways do humans take advantage of fermentation in yeast?  
● Which provides more energy to cells: aerobic or anaerobic respiration and why?  
● What is chemiosmosis and where does it happen?  

 
II- Photosynthesis (2.9) 

● What is the balanced chemical equation for photosynthesis? Describe the inputs and the outputs 
and where they come from.  

● What are stomata and why are they important plant structures? 
● Do carnivorous plants perform photosynthesis? Why or why not? 
● What types of cells can perform photosynthesis? 
● Why are most plants green?  
● What are pigments and what is their role in photosynthesis?  
● What is the difference between the absorption and action spectra of the different pigments involved 

in photosynthesis? 
● How is it that photosynthetic pigments separate in paper chromatography?  
● Why do some pigments travel further distances than others in paper chromatography? 
● What happens in the light-dependent reactions of photosynthesis? What are the inputs and outputs? 

Where do these reactions take place within the chloroplast? 
● What happens in the light independent reactions of photosynthesis? What are the inputs and 

outputs? Where do these reactions take place within the chloroplast? 
● What factors affect the rate of photosynthesis? Draw graphs to show the effect of each factor on the 

rate of photosynthesis.  
 

III- Ecology (4.1-4.4) 
● 4.1- Species, Communities, and Ecosystems  

○ What is the biological definition of a species? 
○ What is a population? 
○ What is a community?  
○ What is an ecosystem?  
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○ What is an autotroph? Provide examples.  
○ What is a heterotroph? Provide examples. 
○ What is the difference between detritivores and saprotrophs? Provide examples.  

 
● 4.2- Energy Flow 

○ Discuss the energy source for most ecosystems.  
○ Discuss the energy flow between trophic levels within an ecosystem with autotrophs being 

trophic level #1.  
○ How much energy is transferred between trophic levels? How much energy is lost as heat?  
○ Be able to interpret and construct energy pyramids.  

 
● 4.3- Carbon Cycling 

○ What forms of carbon exist in the atmosphere? Where do they come from? 
○ What forms of carbon exist in the lithosphere? Where do they come from? 
○ What forms of carbon exist in the biosphere?  Where do they come from? 
○ What forms of carbon exist in the hydrosphere?  Where do they come from? 
○ Provide an overview of the carbon cycle on land. 
○ Provide an overview of the carbon cycle on the ocean.  
○ What are fossil fuels? What are its types and how are they formed? 
○ What conditions are favorable for fossilization versus decomposition? 
○ Discuss how human activity has altered the carbon cycle.  

 
● 4.4- Climate Change 

○ What is a greenhouse gas and what are the 4 major greenhouse gasses in our atmosphere?  
○ What is the greenhouse effect? 
○ Which greenhouse gas have humans altered the most over the past century and how? 
○ Which greenhouse gas is the only one that human activity has not altered?  
○ What is the chemical formula which explains ocean acidification? 
○ How does ocean acidification affect marine life? 

 
IV-Evolution (5.1-5.4) 

● 5.1- Evidence for Evolution 
○ Define evolution in terms of allele frequencies and populations.  
○ What are fossils and how are they formed? 
○ How does the fossil record provide evidence for evolution? 
○ What is selective breeding? Provide an example.  
○ Homologous structures illustrate adaptive radiation, whereby several new species rapidly 

diversify from an ancestral source, with each new species adapted to utilize a specific 
unoccupied niche.  

○ How does the pentadactyl limb provide evidence for evolution by adaptive radiation?  
○ Discuss how divergent evolution leads to speciation. Provide an example.  
○ Discuss the evolution of peppered moths in pre-industrial and post-industrial England.  

 
● 5.2- Natural Selection 

○ Discuss the four key components for evolution by natural selection to happen.  
○ Discuss three sources of variation within populations.  
○ How does competition drive evolution? Provide an example. 
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○ Adaptations can be structural, behavioral, physiological, biochemical, or developmental. 

Provide an example of each type of adaptation. What would be examples of behaviors that are 
not adaptations?  

○ Discuss the evolution through adaptive radiation of finches on Daphne Major, Galapagos 
Islands, Ecuador.  

○ Discuss how natural selection has led to antibiotic resistance and the implications for human 
health.  

 
● 5.3-Classification 

○ The binomial system used to name species (scientific name) consists of what two parts and in 
what format? 

○ What are the three domains of life? Provide an example of each.  
○ What does the acronym “Dear Katy Perry Come Over For Grape Soda” stand for? 
○ Distinguish between the major plant phyla: Bryophyta, Filicinophyta, Coniferophyta, and 

Angiospermophyta.  
○ Distinguish between the major animal phyla: Porifera, Cnidaria, Platyhelminthes, Annelida, 

Mollusca, Arthropoda, and Chordata.  
 

● 5.4- Cladistics 
○ Clades make up cladograms or phylogenetic trees which are tree diagrams that show 

evolutionary relationships. What is a clade? 
○ What does a root of a cladogram or phylogenetic tree represent? 
○ What do the nodes of a cladogram or phylogenetic tree represent? 
○ What does the outgroup of a cladogram or phylogenetic tree represent? Be able to identify it! 
○ What evidence is used to build cladograms/phylogenetic trees? 
○ Be able to draw a phylogenetic tree/cladogram.  
○ Be able to interpret the information presented in phylogenetic trees/ cladograms.  

 
V-Human Physiology 

● Anatomical Planes & Axes 
○ What is the sagittal plane? How does this plane divide the body? 
○ What is the oblique plane? How does this plane divide the body? 
○ What is the frontal/coronal plane? How does this plane divide the body? 
○ What is the transverse plane? How does this plane divide the body? 
○ What two words do we use to describe a structure that is in front of another?  
○ What two words do we use to describe a structure that is behind another?  
○ What two words do we use to describe a structure that is above another?  
○ What two words do we use to describe a structure that is below another?  
○ What two words do we use to describe a structure that is closer to the midline (axis) of the 

body than another?  
○ What two words do we use to describe a structure that is further away from the midline (axis) 

of the body than another?  
 

● 6.1- Digestion & Absorption 
○ Be able to identify the location and function of the following organs: salivary glands, 

esophagus, stomach, liver, gallbladder, pancreas, small intestine, large intestine, and 
rectum.  

○ What is peristalsis and what is its role besides moving food down the esophagus? 
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○ Distinguish between mechanical digestion and chemical digestion.  
○ What is the role of enzymes in digestion? Be able to distinguish between what these enzymes 

do, where they are produced, and where they are excreted: lipase, amylase, proteases, 
nucleases, bile (salts).  

○ Why is cellulose indigestible by humans? 
○ Distinguish between the four main tissue layers of the small intestine (serosa, muscle layer, 

submucosa, and mucosa).  
○ Describe and identify the sections of the small intestine (duodenum, jejunum, ileum).  
○ How is the structure of the small intestine related to its function? What are the features and 

functions of villi in the small intestine?  
○ How do the membrane transport (secondary active transport, facilitate diffusion, osmosis, 

simple diffusion, endocytosis, and exocytosis) mechanisms allow for absorption? 
○ Provide an overview of starch digestion and the organs and enzymes involved.  

 
 

 


