Final Exam Study Guide 
Mitosis and Meiosis Study Guide

I can explain the processes of Meiosis and Mitosis and know the differences between the two processes. (B4.3a)
1. In mitosis, 

a. How many cells are made?

b. How many chromosomes are in each cell?

c. Where does it happen in a human?

2. In meiosis,

a. How many cells are made?

b. How many chromosomes are in each cell?

c. Where does it happen in a human?

3. Draw a cell undergoing mitosis.  Label the spindle fibers, centrioles, centromeres, and the chromosomes.

4. Draw the cell cycle.  Explain what is happening at each spot.

5. Explain why sexual reproduction using meiosis is better than asexual reproduction using mitosis.

6. Which type of cell division (mitosis or meiosis) leads to sexual reproduction?

7. Why do cells need to do mitosis?  Be specific and talk about surface area and volume?

I know the differences between the different types of traits. (B4.1c)
8. How are the words chromosome, DNA, and gene related?

9. What is a sex-linked trait?

10. What is a polygenic trait?

11. What is incomplete dominance?

12. What is a codominant trait?

I can explain how cells become specialized for their functions and why this is important. (B2.1d)
13. What are the 3 levels of stem cells?  Name and explain what each can do.

14. Why do cells do differentiation?

15. What cells are best for trying to grow new cells?

16. How are nerve cells structured for their jobs?

17. The pancreas is responsible for producing many enzymes. What is special about pancreas cells that allows them to accomplish this task?

I know that there are many possible reasons for variation in individuals and it starts with the genes. (B4.3e)
18. What is crossing over?

19. What does it cause (both genotype and phenotype-wise)?

20. When does crossing over happen?

21. There are 3 reasons why you are unique.  In other words, there are 3 causes of variation in creatures.  What are they?

I can look at an organisms genotype and determine its phenotype.
22. If frog eyes are controlled by one gene and E = big eye and e = small eye, draw a frog's face for the following genotypes:  EE, Ee, ee.

23. What are the possible genotypes for a big-eyed frog?

24. Define the following terms:

a. Heterozygous
b. homozygous

c. Genotype

d. phenotype

e. dominant

f.  recessive

I can use a punnett square to solve normal dominant/recessive problems.

25. If we cross two individuals that are heterozygous for dimples (Dd), what are the odds that: 
(dimples = homozygous recessive)

a. They have a child that is heterozygous

b. They have a child that is homozygous recessive

c. They have a child that will have dimples.

d. What is the ratio of phenotypes within this cross?

e. What is the ratio of genotypes within this cross?

26. If we cross an individual that is homozygous dominant with a heterozygous individual for the trait of freckles, what are the odds that: (freckles = homozygous recessive)
a. They have a child that is homozygous dominant?

b. They have a child that is heterozygous?

c. They have a child that has freckles?

d. What is the ratio of phenotypes within this cross?

e. What is the ratio of genotypes within this cross?

27. Your case babies each had diseases that were displayed if they were homozygous recessive.  Assuming that there was not a mutation, how did they become that way?

28. Who was the scientist who figured out all of this without the help of knowing about DNA and genes?

29. We crossed frogs a while ago where we were worrying about two traits.  We crossed a frog that was red and had spots (RrDD) with a purple frog that had no spots (rrdd).  (color= R, spots = D)
a. Set up and complete this dihybrid cross
b. What are the odds that the two will have an offspring that is purple with spots?

c. What are the odds that the two will have an offspring that is red with spots?

d. What are the odds that the two will have an offspring that is purple with no spots?

I can interpret a pedigree to solve normal dominant/recessive problems.

Use the pedigree to answer question 6 – 11. (shaded = homozygous recessive = widows peak)  
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Note:  Complete Dominance

30. What is the genotype of individual 2 in generation 1?

31. What is the genotype of individual 9 in generation 3?

32. What is the phenotype of individual 6 in generation 3?

33. What is the genotype of individual 3 in generation 2?

34. What is the genotype of individual 4 in generation 3?

35. Why is inbreeding bad?

36. What is complete dominance?

I understand and can solve punnett squares concerning codominance, incomplete dominance, and sex-linked traits.

37. What is incomplete dominance?

38. Let’s say we are going to breed cats, and there is a gene for cat coat pattern.  We will call it D.  DD are solid coats, Dd are spotted, and dd are striped. Therefore, the coat pattern shows incomplete dominance.   If we cross two individuals that are heterozygous (Dd), what are the odds that: 

a. They have a child that is heterozygous

b. They have a child that is homozygous recessive

c. They have a child that will have with a solid coat.

d. What is the ratio of phenotypes within this cross?

e. What is the ratio of genotypes within this cross?

39. If we cross an individual that is homozygous recessive with a heterozygous individual for this trait, what are the odds that: 

a. They have a child that is homozygous dominant?

b. They have a child that is heterozygous?

c. They have a child that has freckles?

d. What is the ratio of phenotypes within this cross?

e. What is the ratio of genotypes within this cross?

40. What is a sex linked trait?

a. X – linked?

b. Y – linked?

41. Red-green color blindness is an X-linked trait and it is recessive.  

a. Draw the genotype of a male with red-green color blindness.

b. Draw a genotype of a female with red-green color blindness.

c. If a male with red-green colorblindness mates with a female who is homozygous dominant for color blindness, what are the chances of the male offspring being color blind?

d. What are the chances of the female offspring being color blind?

e. If a male with red-green color blindness mates with a female who is heterozygous for red-green color blindess, what are the chances of the male offspring being color-blind?

f. What are the chances of the female being color blind?

42. What are the chances of a female getting a y-linked genetic disease?

43. What is codominance? (give an example)
Fill in the following chart:

	Blood Type (aka phenotypes):
	Possible genotypes:
	Antigens present:
	Antibodies present:
	Blood types that can be given to this type:
	Blood types that this type can give to:

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


44. If a homozygous dominant male for A blood mates with a heterozygous B type female, what is the genotypic and phenotypic ratio for their kids?

45. If a person with O blood mates with some one who is AB, what are the possibilities of the young being O?

46. Explain how someone with O blood can mate with someone with A blood and have a baby with O blood.

	I understand and can solve pedigrees concerning codominance, incomplete dominance, and sex-linked traits.
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47. The pedigree on the left is sex-linked.  Is it X-linked or y-linked?

48. How do you know?

49. What is the genotype of individual 8?

50. What is the genotype of individual 10?

51. What is the genotype of individual 21?

52. What is the genotype of individual 22?

53. What is the genotype of individual 14?
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54. The diagram on the right is a pedigree showing the codominance of blood types.  List all of the genotypes possible. 

55. What is the genotype of individual 3? 

56. What is the genotype of individual 12?

57. What is the genotype of individual 15?

58. What is the genotype of individual 17?

59. What is the phenotype of individual 5?
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60. The pedigree on the left shows flowers.  RR is red, Rr is pink, and rr is white.  What kind of inheritance is this?

61. How do you know?

62. What is the genotype of individual 4? 

63. What is the genotype of individual 12?

64. What is the genotype of individual 11?

65. What is the genotype of individual 3?

66. What is the phenotype of individual 1?

67. What is the phenotype of individual 7?

68. What is the phenotype of individual 11?

 I can explain different ways to change offspring, including artificial selection, cloning, and genetic engineering.

69. What is the difference between genetic engineering, artificial selection, and cloning?

70. Which one of the three have we been using for thousands of years?

71. Why do we use any of the methods listed in the prior question (what’s the purpose)?

I can use taxonomy to show relationships between creatures and organize life to the kingdom level.  
72. What is a species?  

73. What are the levels of taxonomic classification, in order, from biggest to most specificWhat is a mnemonic that could help you remember this (the classification)? 

74. What is special about how the species is written? (There are 3 parts)  
75. Write the scientific name for a human.  

76. Why do we use the classification system?

77. Define the following:

a. Eukaryote 

b. Prokaryote  
c. Heterotroph  

d. Autotroph  

e. Multi-celled  

f. Single-celled  

g. Protista  

h. Monera  

i. Plants  

j. Fungus 

k. Animal 

78. Using the charts below, which two animals are the most closely related? (2)




 HYPERLINK "http://animaldiversity.ummz.umich.edu/site/resources/Grzimek_mammals/Procyonidae/Procyon_lotor.jpg/view.html" 
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Kingdom:  Animal

Animal

Animal

Phylum:    Chordata

Chordata

Chordata

Class:
Mammal

Mammal

Mammal

Order:       Carnivora  

Carnivora

Dasyuromorphia

Family:      Viverridae

Procyonidae
Dasyuridae

Genus:      Civetticus

Procyon

Sarcophilus

Species:    Civetta

Lotor

laniarius

African Civet
Raccoon
                  Tasmanian Devil

I can describe how various vertebrates meet their life needs in different ways.
79. Draw a phylogenetic tree of the vertebrates.

80. Define the following systems:

a. Reproduction  b. Respiration c. Circulation d. Nervous e. Digestion f.  Excretion

Questions 56-64 are probably best done in table form.  

81. What is the characteristic(s) that makes a fish, a fish? 
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What is the characteristic(s) that makes an amphibian, an amphibian?

83. What is the characteristic(s) that makes a reptile, a reptile? 

84. What is the characteristic(s) that makes a bird, a bird?  

85. What is the characteristic(s) that makes a dinosaur, a dinosaur?  

86. What is the characteristic(s) that makes a mammal, a mammal? 
87. List the number of chambers in the heart of each of the 6 classes of vertebrate.

88. List the type of birth for each of the 6 classes of vertebrate.

89. Look at the phylogenetic tree of Emu relatives and answer these questions:
A. The ostrich is most closely related to the Moa or the Kiwi?

B. The Kiwi is most closely related to the Cassowary or the Rhea?

C. Why does this branching pattern “suggest that the kiwis evolved on Australia and then moved to New Zealand at a later point?” 
D. Just for fun…how did the Rhea get to South America from Australia?
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I can recognize and interpret evidence for evolution, including biochemical, DNA, and structural differences between animals.

90. Why is using structures/body parts dangerous when determining relationships?  

91. What are two better ways of determining relationships?  Circle the best way.  What is the purpose of antibodies in the body?

92. If you mix mammal blood with an anti-mammal antibody, what will happen?  

93. If a reaction happens when bird blood is mixed with dinosaur antibody, what does that mean?  
94. What is a homologous structure?  

95. Give an example of homologous structures. 
96. Why does convergent evolution occur?  (Or, why do we get similar structures?)  

97. Contrast homologous structures with convergent evolution.  

98. Give 2 examples of convergent evolution.  

99. What is a vestigial structure?  

100. Give 2 examples of vestigial structures.  

101.  How do we determine the age of fossils?  (2 ways)  

102. At a fossil dig, which fossils are the oldest? (see diagram to the right)
I can describe how changes in a creature’s environment can cause evolution to happen.
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Why do species change over time?   
104. What is evolution?  
105. Describe the parts of natural selection? 

106. Evolution acts upon____.________.   Natural selection acts upon_ ____.

107. What is genetic drift?  

108. What is Founder’s effect?  

109. Explain how Founder’s effect increases the speed of evolution.  

110. What is a theory?  
111. Examine the population data of the wolves and moose on Isle Royale.  Write about what his happening using the terms exponential growth and carrying capacity.
I can describe the members of a food web and explain how energy moves through an food web.

112. Make a food chain that could exist in our woodlot!
113. In the above question, label the all 4 levels (producers, etc.)

114.  If the producers in our woodlot had about 6,000 kcals of energy, what would you expect in the rest of the trophic levels?
115. Why are we much more likely to see a goose than a hawk?
I can predict what changes will happen to a food web when biotic or abiotic changes happen.

116. Explain how garlic mustard could lead to less bluebirds in our woods. 

117. Would garlic mustard be a biotic factor or an abiotic factor? Why?

118. If we add fertilizer to the baseball field are we changing a biotic or an abiotic factor? Why?
119. How do biotic and abiotic factors change during succession?

I can explain how a complex food web is superior to simpler food webs and the role competition plays in changing organisms over time.  

120. What happens to an ecosystem’s ability to respond to change when the biodiversity goes down? 
121. Why are top predators so important to ecosystems?
122. Explain how an invasive species can alter a food web.
123. Which ecosystem has greater diversity: baseball field, or woodlot? 

I can explain the conservation of energy and describe how energy can be changed from one form to another.  

124. Define energy.

125. Define potential energy.

126. Define kinetic energy.

127. What is the Law of Conservation of Energy?

128. What type of energy does our body use?

I can explain the role of ATP in the cell and how it is connected to photosynthesis and respiration.

129. What is ATP used for in cells?

130. How is ATP used for this purpose?

131. What type of energy is ATP?

132. How much ATP is made by cellular respiration?

133. How much ATP is made from lactic acid fermentation?

I can draw the equations for photosynthesis and respiration and I understand the products and reactants of both.
134. Write an equation for cellular respiration.
135. What are the waste products of cellular respiration (outputs)?
136. What two chemicals are used to provide the energy for cellular respiration (reactants)?

137. Write the chemical equation for photosynthesis.

138. What is needed for photosynthesis (reactants)?

139. What is made by photosynthesis (products)?

140. Do plants do cellular respiration or photosynthesis?

I can explain the difference between anaerobic and aerobic respiration and I can explain why creatures do both.

141. Do yeast need oxygen to make energy from food?

142. What wastes are made when yeast don’t use oxygen?

143. Why would yeast want to use oxygen?

144. Do our muscles need to use oxygen all of the time?

145. If not, what are the wastes made?

146. Why do your muscles get sore when you workout really hard, really fast?

147. Why do we need oxygen?

148. Where does cellular respiration occur in your cells?

149. Do plants and seeds do cellular respiration?  Explain why or why not.

150. How much ATP is made in cellular respiration in the presence of oxygen? 

151. How much ATP is made in cellular respiration if there is no oxygen available?

152. What is the difference between aerobic and anaerobic respiration?
I can describe the functions of the parts of the plants and can explain how plants make food and store food, including the role of fertilizer.(this is just like the last study guide!)
153. What do each of the following plant parts do?

a. Root

b. Leaf

c. Stem

d. Flower

e. Seed

154. What is the purpose of fruit?

155. Why do some plants have pretty flowers and others do not?

156. Why is a dandelion seed, a seed from a burr plant, and an acorn shaped differently?

157. Are seeds alive?

158. Where does photosynthesis happen (on a plant and in the plant cell)?

159. Do plants need oxygen?  Explain.  

160. What are the three main things a cell can do with its food?

161. What is plant food?

162. Is fertilizer plant food? Explain why or why not. Be sure to explain how plants use fertilizer in your answer.

163. Where does a tree get all of its mass from?  Explain.

164. Glucose is made of 6 carbons.  Where did those carbons originally come from?

165. Explain how carbon dioxide is used by plants and ends up being excreted by humans.  Hint: drawing a picture would probably be helpful.

