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MLKS BIOLOGY
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SEMESTER 1 REVIEW

The answers to ALL of the questions below must be completed in full sentences and TURNED IN by the due date FOR ANY CREDIT. You must structure your answers in the “AVID” style:  Rule your pages into two columns, the left column should be about 1/3 of the page width, and in this you will write the questions.  The larger, right column is where you will write each answer IN COMPLETE SENTENCES. Scratchy writing will not score any points.
	What the Standard says


	Questions that relate to this part of the Standards



	STANDARD 1 The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism’s cells. As a basis for understanding this concept:

	1a Students know cells are enclosed within semipermeable membranes that regulate their interaction with their surroundings.


	1. What is a cell?

2. What is meant by a “semipermeable” membrane?

3. How does a semipermeable membrane help a cell to regulate its interactions with the environment?

4. Explain what would happen to a cell that had a “leaky” membrane.  

5. Define the following terms

a. osmosis

b. diffusion

c. passive transport

d. facilitated diffusion

e. active transport



	1b Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings.


	6. What is an enzyme?

7. What is the active site of an enzyme?

8. What is “activation energy”, and how does an enzyme change it?

9. What is meant by an enzyme’s “substrate/s”?

10. What is meant by an enzyme’s “products”?

11. Explain what would happen to cells if they didn’t have enzymes.

12. Explain how the following changes would effect an enzyme’s ability to function properly

a. the temperature is lower than normal

b. the temperature is higher than normal

c. the amount of salts in the cell increase

d. the amount of salts in the cell decrease

e. the amount of acidity increases (pH decreases)

f. the amount of acidity decreases (pH increases)
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	What it says


	Questions that relate to this part of the Standards



	1c Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure.


	13. Explain the difference between a prokaryotic and a eukaryotic cell.

14. Make a Table that compares the following features of prokaryotic and eukaryotic cells

a. cell size

b. true nucleus or not

c. cellular organelles or not

15. Make a Table that compares the following features of plant and animal cells

a. cell wall or not

b. large fluid filled vacuole or not

c. plastids containing chlorophyll or not

d. aster formation during mitosis or not

16. Describe the structure of a virus including

a. living or non-living

b. size

c. type of nucleic acid

d. type of coat



	1d Students know the central dogma of molecular biology outlines the flow of information from transcription of ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm.


	17. Define “transcription”

18. List the steps in transcription, using point-form

19. Define “translation”

20. List the steps in translation, using point-form

21. Construct a Table to compare the structure and function of the following

a. DNA

b. mRNA

c. tRNA

22. What is the structure and function of a ribosome?

	1e Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins.


	23. What is smooth endoplasmic reticulum (ER)?

24. What is the function of smooth ER?

25. What is rough ER?

26. What is the function of rough ER?

27. What is the Golgi apparatus?

28. What is the function of the Golgi apparatus?

	 1f Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon dioxide.


	29. What is an “autotroph”?

30. Write the word equation for photosynthesis

31. Write the balanced chemical equation for photosynthesis

32. Where, in a plant cell, does photosynthesis occur?

33. Explain the relevance of photosynthesis to all living things.

34. What are the “light” and “dark” reactions of photosynthesis?

35. Where in a chloroplast do the light and dark reactions of photosynthesis occur?

36. What happens to the sugar molecules that a plant produces in photosynthesis? 
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	What it says


	Questions that relate to this part of the Standards



	1g Students know the role of the mitochondria in making stored chemical-bond energy available to cells by completing the breakdown of glucose to carbon dioxide.


	37. What is a “heterotroph”?

38. Write the word equation for cellular respiration

39. Write the balanced chemical equation for respiration

40. What is glycolysis?

41. What is made in glycolysis?

42. Where in the cell does glycolysis occur?

43. In the presence of ample O2, what happens to pyruvate?

44. Where in the cell is pyruvate broken down?

45. What is ATP?

46. What is the function of ATP?

47. How much useable ATP is formed in glycolysis?

48. How much useable ATP is formed in aerobic cellular respiration?

49. In the absence of O2, what happens to pyruvate in animal cells (example muscle cells)?

50.  In the absence of O2, what happens to pyruvate in yeast and some plant cells?

51. How much useable ATP is generated in anaerobic respiration?

	1h Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors.


	52. Define the terms 

a. macromolecule

b. monomer

c. polymer

53. Copy this macromolecule Summary Table and complete it:

	
	MACROMOLECULE
	MONOMER
	EXAMPLES

(3 for each)

	
	Polysaccharides
	
	

	
	Nucleic Acids
	
	

	
	Proteins
	
	

	
	Lipids
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	What it says


	Questions that relate to this part of the Standards



	Genetics

2. Mutation and sexual reproduction lead to genetic variation in a population. As a basis for understanding this concept:

	2b Students know only certain cells in a multicellular organism undergo meiosis.


	54. Where, in a male animal, does meiosis occur?

55. Where, in a female animal, does meiosis occur?

56. Name the gametes produced by male and female animals.

57. Name the gametes produced by the male and female parts of flowers.

	2c Students know how random chromosome segregation explains the probability that a particular allele will be in a gamete.


	58. What does the term “allele” mean? 

59. How does the random segregation of chromosomes in meiosis explain the probability of an allele being in a gamete?

	2d Students know new combinations of alleles may be generated in a zygote through the fusion of male and female gametes (fertilization).


	60. What occurs at fertilization?

61. What is a zygote?

62. How does sexual reproduction result in the generation of new combinations of alleles in a new individual?

	2e Students know why approximately half of an individual’s DNA sequence comes from each parent.


	63. In humans, how many chromosomes are in a normal ovum (egg)?

64. In humans, how many chromosomes are in a normal sperm?

65. Explain how approximately half an individual’s DNA comes from each parent.

	2f Students know the role of chromosomes in determining an individual’s sex.


	66. What are the human sex chromosomes?

67. What sex chromosomes are found in a normal female?

68. What sex chromosomes are found in a normal male?

69. If a person has just a single Y chromosome, what is his/her gender?  Explain.

	2g Students know how to predict possible combinations of alleles in a zygote from the genetic makeup of the parents.


	70. What is a Punnett square and when is it used?

71. What does the term “dominant” mean in a genetics problem?

72. What does the term “recessive” mean in a genetics problem?

73. What does the term “homozygous” mean in a genetics problem?

74. What does the term “heterozygous” mean in a genetics problem?
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	What it says


	Questions that relate to this part of the Standards



	3. A multicellular organism develops from a single zygote and its phenotype depends on its genotype



	3b Students know the genetic basis for Mendel’s laws of segregation and independent assortment.


	Review your answers to questions 54, 55, 56

	    3c Students know how to predict the probable mode of inheritance from a pedigree diagram showing phenotypes.
	75. What is a pedigree diagram?

76. What are the following symbols on a pedigree diagram?

a. A male

b. A female

c. Breeding together

77. What does a shaded symbol on a pedigree diagram usually show?

	4. Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism. As a basis for understanding this concept:



	4a Students know the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic information in mRNA.


	78. Where are ribosomes found in cells?

79. What is translation?  
80. Why does translation occur?  
81. What are the base-pairing rules in translation?

82. What is tRNA?  What does it do?  
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4b Students know how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of codons in RNA.


	83. What is a codon-amino acid Table and how do you read it?
84. How does a codon sequence give the sequence of amino acids in a polypeptide?


	What it says


	Questions that relate to this part of the Standards



	4c Students know how mutations in the DNA sequence of a gene may or may not affect the expression of the gene or the sequence of amino acids in an encoded protein.


	85. What is a mutation?
86. What are the following types of mutations?

a. Point

b. Insertion

c. deletion

d. Frame shift

e. Inversion

87. Explain how a mutation in DNA may have a bad affect on the gene’s protein product.

88. Explain how a mutation in DNA may NOT necessarily have a bad affect on the gene’s protein product.



	5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for understanding this concept:



	5a Students know the general structures and functions of DNA, RNA, and protein.


	89. Describe the structure of DNA

90. What is mRNA?  What does it do?

91. What is tRNA?  What does it do?

92. What are the subunits of proteins?

93. How do genes hold the “recipe” for all proteins needed by an organism?



	5b Students know how to apply base-pairing rules to explain precise copying of DNA during semiconservative replication and transcription of information from DNA into mRNA.


	94. What is the Base-Pairing rule in DNA?

95. DNA replication produces 2 new identical DNA molecules.  How does this occur?

96. Why is DNA replication described as “semiconservative”?

97. What is transcription?  

98. Where does transcription occur?  

99. What are the base-pairing rules in transcription?

100. What is the structure of mRNA?  
101. What does mRNA do?
102. Make a Table to compare the structures and functions of DNA, mRNA and tRNA


	5c Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products.
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	103. What is “genetic engineering”?

104. How can genetic engineering help in the diagnosis of diseases?

105. How can genetic engineering help in forensic science?

106. How can genetic engineering help in the production of medicines?

107. How can genetic engineering help in the production of better crops?

108. How can genetic engineering help in the production of healthier farm animals?


	What it says


	Questions that relate to this part of the Standards



	7. The frequency of an allele in a gene pool of a population depends on many factors and may be stable or unstable over time. As a basis for understanding this concept:

	7a Students know why natural selection acts on the phenotype rather than the genotype of an organism.

7c Students know new mutations are constantly being generated in a gene pool.

7d Students know variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions.


	109. Define the term genotype.

110. Define the term phenotype.

111. What are the steps in Natural Selection?  (Hint O,V,SP,BA,MG)

112. How does overproduction of offspring help the evolution of a species?

113. What causes the variation seen in individuals in a population?

114. Describe three types of selection pressures that might act on a population of animals.

115. What is the connection between “phenotype” and “best adapted”?

116. Name the three different types of adaptations that might prove to be a selective advantage to an animal (not human).

117. Why does it take many, many generations for evolution by natural selection to occur?



	7b Students know why alleles that are lethal in a homozygous individual may be carried in a heterozygote and thus maintained in a gene pool.

	118. What is meant by the term “gene pool”?

119. What is meant by the term “alleles that are lethal in a homozygous individual”?

120. Explain the relationship between sickle cell disease and the disease malaria.

121. Why does the sickle cell gene/allele continue to survive in some populations of people that live in tropical areas?
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	What it says


	Questions that relate to this part of the Standards



	8. Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for understanding this concept:

	8a Students know how natural selection determines the differential survival of groups of organisms.

	122. Explain how natural selection means that some groups of organisms survive while others become extinct.



	8b Students know a great diversity of species increases the chance that at least some organisms survive major changes in the environment. 


	123. What is meant by “diversity of species”?
124. How does having a great many different organisms living in one place increase the chances that at least some will survive if there is a change in the environment?

	8c Students know the effects of genetic drift on the diversity of organisms in a population. 


	125. Define “genetic drift”.

126. Describe how genetic drift can change the diversity of the organisms in a population.



	8d Students know reproductive or geographic isolation affects speciation.


	127. Explain the term “reproductive isolation”.
128. Explain the term “geographic isolation”.
129. Carefully explain how reproductive isolation can influence the development of new species.
130. Carefully explain how geographic isolation can influence the development of new species.


	8e Students know how to analyze fossil evidence with regard to biological diversity, episodic speciation, and mass extinction. 


	131. Define the term “fossil”.

132. Explain how fossil evidence provides evidence of life in the distant past.

133. Explain how fossil evidence provides evidence of the diversity of life in the past.

134. Define “speciation”.

135. Define “mass extinction”.

136. What evidence shows that there have been several huge mass extinction episodes in the long-ago past?

137. Explain how mass extinctions often led to episodes of rapid evolution of many new species.
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