Name: ______________________

Honor’s Biology Midterm Study Guide
Bring your completed study guide on review day ____________________.
Intro to Science

· What characteristics must something possess to be considered a living thing?

· What are the steps of the scientific method? 

· What are dependant and independent variables? What is the control in an experiment?
·   How does one identify each?

· How does one create and perform a verifiable experiment?

· How is a theory different than a law?

· What should be done if a glass container breaks in the laboratory?
· How are the different fields of biology interconnected?

· What is homeostasis and how does it relate to the survival of an organism? (Think of examples other than body temperature!!!)

· What is quantitative research? Qualitative research?
· How are science and technology related? Why is it not always a positive relationship?
Ecology
· What is Ecology?

· What are the elements essential for life?

· What is the difference between abiotic and biotic components

· How do abiotic components impact an environment? Impact of biotic components?

· What are the levels of environmental organization, and how are they related to each other?

· What is the difference between an autotroph and a heterotroph?

· What is the ultimate source for all of the energy on earth?

· What is the difference between chemosynthesis and photosynthesis?

· What is a food chain? A food web?

· What would happen if you removed the bottom level of the food chain? The top level? The middle level?

· What process allows energy to be cycled from the sun to other living organisms?

· What is a trophic level? What are the common trophic levels in an ecosystem?

· In a biomass pyramid, what group of organisms would be at the base of the pyramid? An energy pyramid?

· What happens to the amount of available energy as it moves up the food chain?

· Describe the flow of water through an ecosystem. 

· What processes place carbon dioxide into the environment?

· What organisms remove carbon dioxide from the environment?

· Why is there an overabundance of carbon dioxide in the environment?

· What does the term Nitrogen fixation mean, and why is it important?

· Explain how living thing take up nitrogen, and how it is returned to the atmosphere.

· Why is nitrogen important to life? 
· Where is the phosphorus found?

· How is phosphorus taken up by living things, and how is it returned to the environment?

· What does the term limiting nutrient (limiting factor) mean?

· What is an algal bloom, and what does it have to do with a limiting nutrient? 

· What does the term climate mean, and how does it affect the living things found in an area?
· What is a microclimate?
· What is the greenhouse effect, and what does it have to do with global warming?

· What is a niche? What is the difference between a niche and a habitat?

· What is the difference between competition, predation, mutualism, commensalisms, parasitism?

· What is succession? What is the difference between primary and secondary succession? 

· What is a pioneer species? What is a climax community?

· Describe a general succession of plants that may appear after a forest is cut down.  How do animals follow this succession?
· What are the major biomes of the world?

· Which biome do we live in?

· What defines/characterizes a biome?

· In which biome would you find permafrost?

· How is a Tropical Dry forest similar to a Tropical Rain forest?

· What types of trees characterize a temperate forest?

· Which biome is also known as the Boreal forest?

· Why is the importance of an Estuary?
· What is population density?

· What limits population growth?
· What does the term carrying capacity mean?

· What is the difference between a renewable and a non-renewable resource?

· Why is preserving biodiversity important?

· What causes smog? What relationship does this have with acid rain?

· Why is acid rain damaging for the environment?

· What is an introduced species, and why is this bad for the environment?

· What is ozone depletion, and why is this bad for humans?

· What is global warming, what causes it, and why is it bad?
· What effect does biomagnification have on an ecosystem?
Chemistry
· Explain the difference between an atom, element and compound.
· List the major 6 elements found in all living things.
· Explain and draw the parts of an atom.
· Explain the difference between the atomic number and mass number.
· Explain the relationship between valence electrons and bonding.
· Explain the difference between a polar covalent bond, non-polar covalent bond and ionic bond, and a hydrogen bond.
· Be able to balance chemical equations, and label the parts of the reaction.
· Explain what polarity is, and why it allows water to form hydrogen bonds.
· Explain the difference between cohesion and adhesion.
· What is capillary action? 

· Explain how the properties of water are important to life on earth.
· Explain how water keeps the earth’s temperature stable.
· Explain the differences in the densities in warm water, cold water and frozen water, and the role that hydrogen bonding plays in all 3. 

· Describe the difference between a solute and a solvent.
· Explain what types of molecules are hydrophilic and what types are hydrophobic.
· Explain the difference between an acid and a base, and know what on the pH scale indicates pH. 

· Explain how the items on the pH scale are related to each-other.
· Explain what a buffer is, and give an example of how it might work in nature. 

Macromolecules
· List the 4 major groups of macromolecules.
· What three letters at the end of a word usually denote that something is a carbohydrate? An enzyme?   

· Explain the difference between a saturated fat and an unsaturated fat.
· Describe what a steroid is, and how it relates to testosterone and estrogen.
· Describe different uses of proteins in the body.
Cell Structure and Function
· How does the cell theory compare to the idea of spontaneous generation?

· What are the three parts to the cell theory?

· What scientist is credited with performing the experiment that ended the idea of spontaneous generation? 

· Describe the function of the following structures/organelles: Cell wall, cell membrane, cytoskeleton, nucleus, nucleolus, chromatin, nuclear membrane, nuclear pores, rough endoplasmic reticulum, smooth endoplasmic reticulum, vesicles, golgi apparatus, lysosomes, vacuole, chloroplast, mitochondria, central vacuole.
· What organelles do plant cells have that animal cells do not have?

· What is the difference between a prokaryotic and eukaryotic cell? Give examples of each.
· How are cells, tissues, organs and organ systems related to each other in eukaryotic multicellular organisms?

· What is the difference between diffusion, facilitated diffusion and osmosis?

· What are the differences between passive and active transport?

· What happens to an animal cell if it is placed into a hypertonic solution? A hypotonic solution? An Isotonic solution?

· What would happen to a plant cell in the same solutions?

· What is the difference between endocytosis and exocytosis?

· What is the cell membrane made out of?

· What is meant by the term ‘fluid mosaic model’?

· What do the terms hydrophilic and hydrophobic mean?

· What does it mean that a cell membrane is semi-permiable?

· Draw and label a cell membrane.
Metabolism

· Describe the relationship between catabolism and anabolism and ATP.
· Explain what photosynthesis and cellular respiration have to do with metabolism.
· Explain the two forms of Energy, and how chemical energy and potential energy are related.
· Describe what ATP is and how it is made and broken down via the ATP cycle.
· Explain how ATP transfers energy to molecules in the body.
Enzymes

· Explain what the term catalyst means and how that term relates to enzyme.
· Explain what type of a molecule an enzyme is.
· Be able to draw the graph of the activation energy of an enzyme, and explain what the term ‘activation energy’ means.
· Describe how enzymes are able to lower the energy.

· Explain what a substrate is and what the statement “enzymes are substrate specific” means.
· Describe what an active site is on an enzyme.

· Describe how pH and temperature affects enzyme activity.

Cellular Respiration

· Where does cellular respiration occur?

· What is required and what is formed in Cellular respiration?

· How much ATP can be generated in Cellular Respiration?

· In which process is the majority of this energy produced?

· What are the three major ‘stages’ of cellular respiration, and what goes in/out of each stage? 
· What must happen to the end products of Glycolysis before it can enter the Krebs cycle?

· What is produced during the Krebs cycle, and why is it important?

· Explain the role of NADH and FADH2  in the electron transport chain. 

· Explain the difference between aerobic and anaerobic cellular respiration.

· When might the body undergo anaerobic respiration?

· Explain what happens during anaerobic respiration.

· Explain what fermentation is, and why is occurs.

Photosynthesis
· What is the difference between a photoautotroph and a chemoautotroph?

· What is the difference between heterotrophs and autotrophs?

· What pigments are important in photosynthesis and where are they located?

· What is the overall equation for photosynthesis?

· Explain how why water is necessary and the role of oxygen in photosynthesis

· Name both of the photosynthetic pathways, and explain what goes into and out of each one. 
· What is produced in the Calvin cycle?

· How many ‘trips’ around the Calvin cycle does it take for one glucose molecule to be produced?

· How many carbon dioxide molecules are required for one glucose molecule to be produced? ATP molecules? NADPH molecules?

· Why is it necessary for some plants to have an alternative pathway to photosynthesis?

· What is the correlation between respiration and cellular respiration?

Cell Reproduction & Mitosis

· Why do cells need to divide? (give 3-4 reasons)

· What are the three goals of mitosis? 

· What are the stages of the cell cycle? Draw the cycle.

· What are the phases of mitosis, and what happens to the chromosome in each phase?

· What is cancer?
