Review for 2nd semester

IMPORTANT:  The final exam covers material from the entire year.  This review sheet only covers material since the midterm exam.  These questions are meant to help you review the second semester, but this in NOT an all-inclusive list of possible questions for the final exam!

UNIT 4: THE CODE OF LIFE: PAST, PRESENT, AND FUTURE (Chapters 10 – 12)

101. What is the significance of the work of: Chargaff, Hershey and Chase, Franklin, and Watson and Crick?  Show how the work of one scientist (or group of scientists) built upon the work of the prior scientists.
102. What are the three parts of a nucleotide?  Give the types of each.  How are nucleotides assembled to make a DNA molecule? 
103. What makes one DNA molecule different from another?  
104. What are differences and similarities between DNA and RNA molecules?  How do their nucleotides compare to one another?
105. Label the parts of a DNA nucleotide.  Label the parts of an RNA nucleotide.
106. Explain the process of DNA replication.  Where and when does DNA replication take place?
107. What is the function of each of the following in protein synthesis?

a. DNA

b. messenger-RNA (mRNA)

c. transfer-RNA (tRNA)

d. ribosome

e. amino acids
108. Describe the processes of transcription and translation, and explain their significance in the production of a particular protein.  
109. Draw a ribosome carrying out the process of translation.  Label your diagram.
110. What are codons and anticodons and how they are involved in protein synthesis?
111. How does the structure of DNA results in the inheritance of a particular hereditary trait?
112. Illustrate how a change in a gene sequence can result in a variety of hereditary diseases such as Sickle Cell Anemia, Huntington’s disease, Cystic Fibrosis, or Tay Sachs.
113. What are the different types of mutations?  How is a substitution different from a frameshift mutation?  What are the different types of substitutions?  How do they compare?  (Will a substitution always lead to a change in the polypeptide sequence?)  What effects could mutations have on the protein and the organism
Genetic Engineering

114. Give the steps in how scientists get bacteria such as E. coli to make human proteins such as insulin.
115. What is a plasmid?
116. Discuss the process of gel electrophoresis.
117. What do restriction enzymes do?  How do they work?

118. When DNA fragments undergo electrophoresis, which fragments travel the farthest?
119. Explain how the techniques of recombinant DNA can be used to benefit society.
120. What is DNA fingerprinting and why can it establish innocence, but not guilt??
121. What is the human genome project?  What are its goals, and its accomplishments so far?
122. What are RFLPs and how are they used to diagnose diseases like Sickle Cell Anemia
UNIT 5: CELLULAR AND ORGANISMAL REPRODUCTION: (Chapters 8, 27, and 31
123. How do bacteria reproduce
124. What is mitosis?  What is its major characteristic?
125. What occurs during S, G1 and G2 stages of the cell cycle?
126. List the phase of the cell cycle and briefly tell what happens at each stage.  Be able to identify cells in each phase.
127. What are:

a. homologous chromosomes

b. alleles

c. cytokinesis

d. differentiation
128. Do homologous chromosomes have the same genes?  Do they have the same alleles?
129. Compare and contrast mitosis and cytokinesis in plant and animal cells.
130. When does mitosis occur in cells (for what purpose)?
131. What is the relationship between the cell cycle and cancer?  What is cancer and how is it caused?  Explain why cancer is genetic, but not necessarily inherited.  
132. What is the difference between sexual and asexual reproduction?
Meiosis
133. What is meiosis?  What are its major characteristic?
134. What are the steps during meisosis and what occurs during each?
135. How is meiosis I different from meiosis II?  What is formed after each process
136. How is anaphase I different from anaphase II? 
137. What are the major differences between the process of mitosis and meiosis?
138. When is mitosis used?  When is meiosis used?
139. How does meiosis allow for variation?
140. Explain the differences between spermatogenesis and oogenesis.
141. What are polar bodies and why are they formed?
142. How many useable products are produced from spermatogenesis and oogenesis?
143. How is the sex of the offspring determined?  Explain.
144. What is the number of chromosomes in each human cell?
145. How are monozygotic (identical) and dizygotic (fraternal) twins formed?
146. What is nondisjunction and how is it involved in Down’s syndrome, Klinefelters, and Turner syndrome?
147. What is the difference between a haploid and a diploid cell
Human Reproduction
148. Label drawings of the male and female reproductive tract.
149. Give the function:










a. testes (2 functions)

b. seminiferous tubules

c. scrotum

d. epididymus

e. vas deferens

f. urethra in the male (2 functions)


g. seminal vesicles, prostate gland, bulbourethral gland

h. testosterone

i. ovaries (2 functions)

j. fallopian tubes/oviducts

k. uterus
150. Describe gamete development in males and females and the effects of hormones.
151. Describe what happens in each stage of the menstrual cycle.  Identify the roles of the hormones involved (FSH, LH, progesterone, and estrogen).  Discuss how the hormones affect one another.  (What would happen if a particular hormone were missing, or deficient?)
152. What happens during the process of fertilization?  Where does it occur?  How do fertilization and implantation compare?
153. How is the menstrual cycle changed when pregnancy results.  Explain the role of HCG.
Embryology
154. Name the steps in the development of the embryo and tell what each is like.   What is a morula, blastula and gastrula?  What occurs during the process of gastrulation?
155. Name the 3 layers of the gastrula (the germ layers) and give one part that each forms.
156. What happens during differentiation
Reproduction in Seed Plants

157. Draw and label a flower, giving the functions of the parts.

158. Describe the process of pollination in flowering plants.  What is the difference between cross-pollination and self-pollination?

159. Describe double fertilization and the resulting development of the seed and the fruit.
160. After fertilization, what do the ovule and ovary develop into?
161. Discuss the co-evolution of plants and animals in terms of both pollination and seed dispersal.
162. Compare and contrast reproduction in flowering plants (angiosperms) and in humans.
UNIT 6: HEREDITY (Chapter 9)
163. What are the following:

a. chromosome

b. gene

c. gametes

d. homozygous

e. heterozygous











f. haploid

g. diploid

h. phenotype

i. genotype
164. If AaBbDdEe were an organism, how many gametes could this organism produce?  List them.
165. What is the purpose of a testcross (or back cross)?  How do you do it?
166. Discuss Mendel's Laws of segregation and independent assortment. 
167. What is linkage?  Which of Mendel's Laws does it contradict?  If linkage occurs in a cross, how can you recognize it?
168. What is a crossing over?  How do you recognize it?
169. What is Incomplete Dominance?  How can you recognize it?
170. a. Why do more males than females have hemophilia and colorblindness?
b.  If a son is colorblind, from which parent did he inherit it?  Explain.
c. If a daughter is a carrier, from which parent did she inherit it?  Explain.
171. Give the probable parents of the following offspring: (black dominant over white)  

a. 1/2 black

b. 3/4 black

c. all black (3 ways)

d. 1/2 heterozygous black (3 ways)

e. 1/2 white
172. Cross AaBbdd  x  Aabbdd.  Group offspring by phenotypes. (Show work.)
173. Using the probability method, determine how many of the offspring are A-B-D- and A-bbD-, when the parents are AaBbdd and aaBbDD. (Show work.)
174. When 2 oval radishes are crossed, only 1/2 of the offspring are oval, with 1/4 long and 1/4 round.

a. Give the key and the genotype of each type of parent radish.

b. With what cross would you expect to obtain all oval? 1/2 long?
175. Two fruitflies heterozygous for both long wings and normal body are crossed.  Three-fourths of the offspring are long and normal and 1/4 are short and black bodied.  Do the cross and explain the results. (Show work.)
176. Eszekial and Esmeralda both have blood type AB blood. 

c. Can they have a child with type A? Why/why not?

d. Can they have a child with type AB? Why/why not?

e. Can they have a child with type O?  Why/why not?
177. Discuss the genetics of polygenic traits like height or skin pigmentation.  
178. Using the pedigree below, state whether each mode of inheritance (autosomal dominant, autosomal recessive, X-linked recessive, and X-linked dominant) is possible or impossible:




179. Compare probability and possibility, in the context of inheritance. Also, what role does sample size play here?
UNIT 7: EVOLUTION (Chapters 13, 14, and 15)
180. What is population genetics? 
181. What is an allele frequency, and what effect will natural selection have upon an allele frequency?
182. What does evolution mean?  Do populations evolve, or individuals?  Explain.
183. Describe how fossils are formed.
184. Tell how each of the following shows evidence for evolution:

a. Fossils 

b. Vestigal Structures

c. Homologous Structures

d. Embryology

e. Molecular Biology/Biochemistry
185. What is coevolution?  Give an example.
186. What did Lamarck believe?  Explain.
187. Identify and explain the components of Darwin's Theory.  (Use his terms and OCVSRS.)
188. Explain a modern day example of evolution (peppered moths, antibiotic resistance, DDT resistance by insects).  
189. Define:

a. speciation

b. adaptive radiation

c. convergent evolution

d. reproductive isolation
Classification

204. a. Write the classification groups in order, starting with Kingdom. 
 
b. In which direction (going right or left, on the above list) do the groups get larger in size?
 
c. In which direction do the groups increase in number?
 
d. In which direction do the organisms who belong to the same group get more closely related?
205. What is binomial nomenclature?  Explain.
UNIT 8: ECOLOGY (Chapters 34, 36, 37, and 38)

206. What is:

a. ecology

b. ecosystem, community, population, species

c. eutrophication
207. Define the following:

a. food chain

b. niche

c. producer

d. herbivore

e. primary carnivore

f. secondary carnivore

g. top carnivore

h. first order, second order and third order consumers

i. scavenger

j. parasite

k. decomposer

l. mutualism

m. commensalism

n. pyramid of numbers

o. biological magnification
208. What are:

a. abiotic factors

b. biotic factors

209. List 6 abiotic factors.  Tell how each affects organisms.
210. Compare different kinds of interactions between populations (predator/prey, mutualistic, commensalistic, parastitc), and be able to predict how the absence of population A will affect population B (given a certain type of relationship between A and B).
211. Why does biomass decrease as trophic level increases?
212. Explain the difference between biotic and abiotic factors, and how both of these affect organisms.
213. Describe the carbon, water, and nitrogen cycles as examples of interdependency within ecosystems.  

214. Describe the nitrogen cycle, and how microorganisms cause it to occur.  Why is the nitrogen cycle important?  
215. Define the following:  ammonification, nitrification and nitrogen fixation.
216. Explain the relationship between the greenhouse effect and the carbon cycle.  
217. Why is biodiversity important?

218. What is an introduced species, and why do introduced species threaten biodiversity?  Give some examples of different introduced species.

219. Why does fertilizer run-off into bodies of water often cause less dissolved oxygen in the water, and a subsequent loss of biodiversity?

