Biology 2 (Fall 2010) Midterm Review
Topics Covered

1.  Basic Chemistry


You should . . . 



know what elements, atoms, electrons, protons, neutrons, compounds, and molecules are.



know the difference between ions, isotopes, and isomers.



understand how electrons are arranged in atoms.



know the difference between ionic, covalent, and hydrogen bonds.



understand Redox reactions.



understand polarity and how it gives water its properties.



understand pH, acids, and bases.

2.  Biological Molecules


You should . . . 



know the four types of biological molecules.


know what makes each type chemically different from the others.



 understand the basic functions of each type of biological molecule.



be able to give examples of each type of biological molecule.

3.  Cell Components


You should . . . 



understand the fluid mosaic model of the plasma membrane.



understand the different mechanisms for particles to cross a membrane (i.e., diffusion, facilitated 

     diffusion, osmosis, active transport, endo & exocytosis), including which require added energy.

understand the basic signal transduction process and how the cell membrane is involved.



know the components of cells and which are in animal, plant, and prokaryotic cells.



understand the functions of all the components of cells.



be able to cite examples from the three articles about the role of cell membranes.
4.  Energy & Enzymes


You should . . . 



understand the first and second laws of thermodynamics.



know the terms endergonic, exergonic, reactant, product, anabolism, catabolism.



know that ATP is the energy currency of the cell and there are electron carrier molecules (like NADH).



understand how enzymes work (e.g., reusable, specific with active sites, denaturation).



understand reaction diagrams and how enzymes affect activation energy.

5.  Cellular Respiration


You should . . . 



understand the four stages and know where each occurs in the cell, the basic inputs and outputs .



know where and how O2 is used and CO2 is produced.



understand oxidative and substrate-level phosphorylation and where each occurs.


know what happens to different types of biological molecules during cellular respiration.



understand the differences between aerobic and anaerobic respiration.

My suggestions for studying for this exam

1.  Review all the commonly missed questions from the quizzes.  Don’t just review that exact question, but make sure you KNOW the information that question is based on.

2.  In groups (SI sessions could be really helpful here), go through the topics covered list and make up questions you think I might ask, have everyone try to answer them, and then go over what the best answer would be.

3.  Look over the Critical Thinking Questions at the end of the chapters in the textbook.  Make sure you would know how to answer them FULLY.  The questions I think are especially important are:

Ch. 2:  #1, #2

Ch. 3:  #3

Ch. 4:  #1, #3

Ch. 5:  #1, #4
Ch. 6:  #1
Ch. 7:  #1, #2, #3, #4
Ch. 8:  #1, #2, #3, #4

Examples of past exam questions

We talked about water being a polar molecule which leads to it forming hydrogen bonds with itself and other molecules.  We discussed at least four different results of this polarity and hydrogen bonding that are essential to maintaining life as we know it.  Describe two of them.


In animals, sex cells can give rise to either sperm or ova (eggs).  Sperm are very short lived and have three basic jobs:  1. swim to an egg, 2. use its acrosome (a package of enzymes on its tip) to digest through the covering of the egg, and 3. deliver DNA into the egg cell.  An ovum, on the other hand, is very long lived and has to produce numerous chemical substances including nutritional proteins and hormones that act as an attractant to the sperm.

Based on this information, draw and label a sex cell that will become a sperm, and a sex cell that will become an egg and include all the appropriate cell parts in the abundance you think they would be present to meet the needs of these cells.

Imagine an animal is deprived of oxygen.  Thinking about the four stages of aerobic cellular respiration, what happens inside the animal’s cells?  Specifically, answer the following questions:

a) During the brief time between when the oxygen supply is cut off and death actually occurs, which stages can still occur for some time?

b) What molecules will the cells be producing through the stages that are still occurring? 

c) Which stages of cellular respiration will stop immediately once the oxygen supply is gone?

d) If you sampled the cells of the animal immediately after its death, what cellular respiration-related molecules would you expect to find a lot of present in the cells?

e) Some organisms have the ability to live without oxygen by using anaerobic respiration.  How are they able to do so?  In other words, what makes anaerobic respiration different from just oxygen deprivation during aerobic respiration and what kind of generalizations could you make about organisms that routinely use anaerobic respiration?

Given the information in the table below, which element is more likely to form covalent bonds, and which is more likely to form ionic bonds?  Why?

	Element
	Atomic Number
	Atomic Mass

	Fluorine (F)
	9
	19

	Silicon (Si)
	14
	28



List three traits that are common to all four categories of biological molecules we discussed. (Note: Listing the elements they all have in common counts as one trait, not three.)  Be sure to be specific.  For example, if I asked what bears and humans have in common and you said, “water”, that would not be specific enough.  You would have to explain that both drink water, or have bodies that are mostly made up of water, or swim in water, etc.


On the axes below, draw the relationship between reaction progress (of an exergonic reaction) and amount of free energy available in the system.  Be sure to label where the reactants and products are in the process and identify the activation energy in each.

Without an enzyme




With an enzyme
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