Biology II (Fall 2010) Final Review
1.  Photosynthesis

You should . . . 



understand the basic physical properties of light.



understand what pigments are and how they work.



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



know where and how H2O and CO2 are used and O2 is produced.



understand C4 and CAM pathways and how they are adaptations.

2.  Nutrient Cycles and Energy Flow

You should . . . 



understand the basic carbon, water, and nitrogen cycles.



understand energy & biomass pyramids.



know the difference between open and closed systems, and cycles and flows.

3.  DNA Structure

You should . . . 



know what makes up nucleotides.


know the basic molecular structure of DNA, including base pairing.



know how DNA is different from RNA.



understand the different levels of organization of DNA (i.e., DNA vs. chromatin vs. chromosomes).

4.  Gene Expression/Protein Synthesis


You should . . . 



understand how different types of proteins result in phenotype.



know during what stages of the cell cycle protein synthesis is occurring.



understand the process of transcription, including where it occurs, the product, and the primary enzyme. 



understand the process of translation, including where it occurs, the product, the role of tRNA, where 

amino acids come from,  and how to read the genetic code.



understand the redundancy in the genetic code and its effects.



understand what happens to a polypeptide once synthesized.



understand the different effects of substitution and insertion/deletion mutations.

5.  Cellular Reproduction & DNA Replication

You should . . . 



understand the overall cell cycle and what happens in G1, S, G2 of Interphase.



understand the purpose of mitosis and what happens in each stage.



know the terms: chromatin, chromosomes, sister chromatids, homologous chromosomes, centromere, 

kinetochore, spindle fibers, cleavage furrow, cell plate, crossing over, haploid, diploid



understand the purpose of meiosis, which cells go through it, and what happens in each stage.


know when in the cell cycle DNA is replicated.



know the primary enzymes involved In DNA replication.



understand the difference between how the leading and lagging strands are made.


understand that mistakes, although infrequent, are made and that these are mutations.



understand that mutations are not inherently good or bad, but are the source of new genetic variation.
6.  Becoming Multicellular

You should . . . 



understand the difference between oogenesis and spermatogenesis and the basic structure of sperm and egg.


know the basic order of fertilization events.



know the basic order of early embryological development, including the terms zygote, morula, blastula, 



gastrula, gastrulation, blastopore, protostome, deuterostome, primitive streak.



know the tissue layers of triploblasts and where they come from during embryological development.



understand the difference between totipotency, pluripotency, and multipotency as they relate to stem cells.

7.  Tissues & Organs


You should . . . 



know the four tissue systems of animals and their characteristic traits and cells.



understand the animal organ systems discussed, their basic functions and cell types.



know the three tissue systems of plants and their characteristic traits and cells.



understand the three plant organ systems discussed and their functions.



understand how cells form tissues and organs, helping a whole organism maintain homeostasis.

Exam Format:

This majority of this exam will be formatted the same as the midterm with some choice in your multiple choice and short-answer questions.  However, there is also a cumulative component to the final exam that includes two long-answer essay questions requiring  you to synthesize information from the whole semester.  The questions are given below so you can prepare for them ahead of time.  Each of these questions is worth 2% of your overall course grade, so do not blow them off.  You’re being given over a week to prepare for them, I am expecting quality answers.  You are allowed to bring one 3x5 notecard with you to the exam.  You can use this to record information or outline your answers to these cumulative questions or draw yourself an inspirational cartoon that will keep your spirits up during the exam, the choice is yours.
1. Cell function is obviously a major theme of this course.  However, we study cells, in part, so we can understand how whole organisms function.  Choose any two animal organ systems we discussed and explain how cellular functions within those organ systems are responsible for keeping an organism in homeostasis.  You should be identifying some specific cell types, what those cells do (including their communication with other cells and intracellular responses to stimuli), and relating those cell functions to the overall organism function.

2. Ecological function is also the result of cellular processes.  Explain the difference between how energy and matter move through ecosystems by describing the relationship between cellular respiration and photosynthesis.  You should be describing the broad processes of cellular respiration and photosynthesis, including which organisms carry them out, what their inputs and products are, how they involve energy and matter, and the relationship of these cellular processes to the whole organism and to the ecosystem function.

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.  Write out your answers to the two cumulative questions and even have someone else look them over.  Discuss your answers and add to yours.  Put key ideas on your notecard.

4.  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. 9:  #2, #4, #5, #8, #9
Ch. 54:  #1, #2, #4, #5, #6
Ch. 10:  #2, #3, #4, #5, #6
Ch. 12:  #1, #2
Ch. 13:  Post-Test #2, #3, #13, #15
Ch. 32:  #1, #2, #3
Ch. 33:  #1, #3, #4, #5

Ch. 34:  #2, #5, #7

Ch. 35:  #2, #4, #5, #7
Ch. 38:  #1, #3, #4, #5
Ch. 39:  #3

Ch. 40:  #1

Ch. 41:  #1, #4

Ch. 42:  #4

Ch. 45:  #1, #3, #4

Ch. 46:  #4

Ch. 48:  #1

Ch. 50:  #1

Examples of past exam questions
Visualize a small acorn on the ground, right next to a giant oak tree over 1m in diameter.  Explain how the tree came from an acorn.  Where did all the “stuff”, the mass of the tree, the bark, wood, roots, leaves, come from?  Be as detailed as possible in your explanation.  I want to know specifically what makes up the mass of the tree and where it came from.  

Describe the carbon cycle.  Follow a carbon atom through a plant and an animal in an ecosystem explaining what molecules it will be a part of in different organisms.  Be precise in explaining how your carbon atom enters both an autotroph and a heterotroph and what happens to it before being passed on.  Be sure to explain how carbon is “fixed” (as in the Carbon fixation cycle, a.k.a., Calvin cycle) in autotrophs.
Describe the differences between mitosis and meiosis.  Specifically:

a.  What is the purpose of each?


b.  What do each begin and end with?


c.  What kinds of cells go through each?


d.  What are the stages of each and how are they the same or different in mitosis vs. meiosis?

Below is one strand of a segment of DNA.


CCGATGCTACGGCAGCCCGTTATCCTTAGCGATGTTAATTGACCGAGAC

If this strand is undergoing replication, what is the complementary strand that will be built for it?

During which stage(s) of the cell cycle does replication occur?

If this strand is undergoing transcription, what is the complimentary strand that will be built from it?

Using the mRNA code table below, what will the protein look like from your mRNA strand after translation?

During which stage(s) of the cell cycle does protein synthesis occur?

A mutation occurs in the DNA strand so that the 5th G is substituted by a T.  What is the effect on the protein?
What are the three tissue systems of plants?  What are their three primary vegetative organs?  Explain how plants use their tissues and organs to maintain homeostasis (i.e, meet their needs for energy, nutrition, osmotic balance, and waste elimination)


















































































































