Study Guide for Biology End of Course Test

Competency Goal 1:  Learner will develop abilities necessary to do and understand scientific inquiry.

1.01:  Identify biological problems and questions that can be answered through scientific investigations.

**Note:  this objective is embedded throughout the course.**
1.02 Design and conduct scientific investigations to answer biological questions.
1- Differentiate between dependent and independent variables.  Give an example of each variable.
2- Define control group and experimental group.  
3- What type of information goes on the X axis and the Y axis?
4- List the appropriate steps of the scientific method.
1.03 Formulate and revise scientific explanations and models of biological phenomena using logic and evidence.
5- Define observation and inference.
1.04 Apply safety procedures in the lab and in field studies.
6- Discuss appropriate handling of materials to avoid the spread of disease.
7- List two appropriate and two inappropriate lab procedures that involve living specimens.
1.05 Analyze reports of scientific investigations from an informed scientifically literate viewpoint.
**Note:  This objective is embedded throughout the course.**
Competency Goal 2:  Learner will develop an understanding of physical, chemical and cellular basis of life.

2.01:  Compare and contrast the structure and function of organic compounds.
8- What are the subunits and functions of the four main types of organic chemicals?

        **Carbohydrates

        **Lipids

        **Proteins

        **Nucleic Acids

9- What are the tests for the presence of starch, sugar, protein and lipids?

10- How are organic molecules different from inorganic molecules such as H2O, O2, CO2, and NH3?

11- Distinguish between mono-, di- and polysaccharides.  
2.02: Investigate and describe the structure and function of cells.

12- What are the basic structures and functions of the following cell organelles?
    nucleus

plasma membrane

ribosomes

    cell wall

mitochondria

chloroplasts

    vacuoles

13- How is total magnification determined?


14- List and explain the organization of life on Earth from simplest to most complex.

15- In what ways do cells vary?

16- Differentiate between plant cells and animal cells.

17- What is the role of receptor proteins on the surface of cells?

18- How do hormones influence cells and cellular activities?

19- How do cells communicate with each other?
2.03: Investigate and analyze the cells as a living system.
20- What are the differences between active transport and passive transport?
21- Describe diffusion, osmosis and facilitated diffusion.

22- What is a semi-permeable membrane?

23- Describe the actions of a cell when placed in a hypertonic, isotonic and hypotonic situation.

24- What determines which molecules can cross a membrane and which cannot?
25- What happens if you place a cell in freshwater?  Saltwater? 

26- Why are cells fairly small?

27- What is ATP?  How is used in the cell?  How is it stored in the cell?
2.04:  Investigate and describe the structure and function of enzymes and explain their importance in biological systems.

28- What type of biological molecule are enzymes?  What are the subunits?
29- What is the function of enzymes in cells?

30- What does it mean to say that enzymes are reusable?  That enzymes are specific?

31- Explain the Induced Fit Theory/Lock and Key Model of enzymes.  Be sure to draw a diagram and label it appropriately.

32- How do pH and temperature extremes affect enzymes?  What is the scientific term associated with this affect?
2.05:  Investigate and analyze the bioenergetic reactions.

33- Give the overall equations for photosynthesis and cellular respiration.  Label products and reactants.
34- What factors affect the rate of photosynthesis and cellular respiration?

35- Describe lactic acid fermentation and alcoholic fermentation.
36- Differentiate between aerobic and anaerobic respiration.  What type of organisms undergo each process?

Competency Goal 3:  Learner will develop an understanding of continuity of life and the changes of organisms over time.

3.01:  Analyze the molecular basis of heredity.

37- Describe the structure of DNA and RNA, including base pairing and formation of hydrogen bonds.
38- What are the different types of mutations and their effect on the resulting protein?

39- What is DNA replication?  What are the steps of this process?

40- How does DNA replication affect the daughter cells formed in mitosis?

41- What does it mean when we say that replication is “semi-conservative”?

42- When does DNA replication occur in the cell cycle?

43- Describe the hydrogen bonds that are found in DNA.  What characteristic allows them to aid in DNA replication?

44- List the steps of protein synthesis.  Be sure to include mRNA, tRNA, translation, transcription, peptide bonds.

45- If you are given a DNA sequence of TTA-GTC-AAT-GCC, what is the complimentary sequence?

46- If you are given the above DNA sequence, what is the complimentary mRNA sequence?

47- Using the mRNA sequence above, what is the complimentary tRNA sequence?

48- What proteins does the above sequence code for?
49- How are amino acids held together?  
3.02:  Compare and contrast the characteristics of asexual and sexual reproduction.

50- Describe how the following increase variation in a species:  crossing over, random assortment of chromosomes, mutation, fertilization, nondisjunction.

51- What are the differences between sexual and asexual reproduction?  52- List advantages and disadvantages.  

53- Which organisms typically use asexual reproduction and which use sexual?  Which do both?

54- What type of reproduction occurs during mitosis?  Meiosis?
55- What are the differences between mitosis and meiosis?  Include chromosome number, number of cell divisions, number of cells produced and whether the daughter cells are diploid or haploid.  

56- Describe the process of mitosis.  

57- Describe the process of meiosis.

3.03:  Interpret and predict patterns of inheritance.

58- Define genotype and phenotype.  Give two examples of each.
59- Detail the work of Gregor Mendel and the information that his tests provided for science.

60- What is a karyotype?  What is its purpose?
61- Describe how dominant and recessive alleles are expressed.

62- Define incomplete dominance and co-dominance.  

63- What are the causes of sickle cell anemia, cystic fibrosis, and Huntington’s disease?

64- Discuss the multiple alleles that determine human blood types.

65- Define sex-linked traits and polygenic traits.

66- What is the advantage to independent assortment of chromsomes in meiosis?

67- What is the purpose of a test cross?

68- Give the details of a pedigree.  Include shapes and coloring of those shapes.

69- Give an example of a monohybrid cross punnett square and include parental, F1 and F2 generations.

3.04:  Assess the impacts of genomics on individuals and society.

70- What is the Human Genome Project?  Who funded it, what was their goal, what information have they collected?
71- Describe the process of gene therapy.

72- List the steps (in detail) involved in conducting a Gel Electrophoresis procedure.

73- What is a DNA fingerprint?  What is its purpose?

74- What are the applications of transgenic organisms?  In what fields have these organisms been used?
75- What are the advantages and disadvantages to stem cell research and genetically modified organisms?

3.05:  Examine the development of the theory of evolution by natural selection.

76- Contrast abiogenesis and biogenesis.
77- Describe Earth’s early atmosphere and the experiments that helped determine its makeup.

78- How did the early conditions on Earth determine the types of organisms that were present?  What types of organisms lived on the planet first?

79- What information do scientists obtain through their study of fossils?

80- Differentiate between absolute and relative dating.

81- How do biochemical similarities and shared anatomical structures help to prove evolution?

82- How does genetic variability impact natural selection?

83- Define geographic isolation.  Give two examples and explain what would eventually happen to the species involved.

84- Explain how bacteria could become resistant to antibiotics over time.  

Competency Goal 4:  Learner will develop an understanding of the unity and diversity of life.

4.01:  Analyze the classification of organisms according to evolutionary relationships.

85- How has the classification of organisms changed over time?
86- Explain how evolutionary phylogeny, DNA and biochemical analysis, morphology and embryology are used to explain evolution.

87- Differentiate between prokaryotic and eukaryotic organisms.

88- How do you use a dichotomous key?

89- What is binomial nomenclature?

4.02:  Analyze the processes by which organisms accomplish essential life functions.

Answer the following questions for each of the following organisms:
Unicellular Protists

Annelid Worms

Insects

Amphibians


Mammals


Non-Vascualr Plants

Anigiosperms

Gymnosperms

90- How do the above organisms transport necessary materials into cells and wastes from cells?

91- How do the above organisms excrete waste and balance their fluids?

92- How do the above organisms regulate hormones and the nervous system?

93- How do the above organisms get oxygen from the environment and CO2 and how do plants exchange gases?

94- How do the above organisms break down and absorb foods?

95- How do the above organisms build necessary molecules?

96- How do the above organisms reproduce?  (sexual-vs-asexual, eggs, spores, placental, types of fertilization)

97- How do the above organisms grow and develop?  (metamorphosis, development of egg or in uterus, growth from seed or spore)

4.03: Assess, describe and explain adaptations affecting survival and reproductive success.

98- Define adaptations and give three examples.
99- How have plants and animals adapted to feeding, reproduction and life on land?

100- What are the structures of viruses?  How do they reproduce?

101- How do mutations in viruses and bacteria affect our way of treating them?

102- Explain the cause and affect of HIV, Influenza, Smallpox and Streptococcus in humans.

103- Define co-evolution.  How does this relate to the relationship between angiosperms and their pollinators? 
4.04:  Analyze and explain the interactive role of internal and external factors in health and disease.

104- Explain the genetic and environmental causes of the following:  Sickle Cell Anemia, Malaria, Lung/Mouth Cancer, Skin Cancer, Diabetes and PKU.
105- What is the function and relationship between T-cells, B-cells, antibodies and antigens?

106- Differentiate between passive and active immunity.

107- How do vaccines work?

108- Explain how nutrition contributes to optimal health, obesity, malnutrition, and specific deficiencies.

109- What are the vectors, symptoms and treatments for the parasite Malaria?
110- How does lead and mercury affect organisms in nature?
4.05:  Analyze the broad patterns of animal behavior as adaptations to the environment.

111- Differentiate between instinctive behaviors such as migration, estivation, hibernation.
112- Give examples of learned behaviors including habituation, imprinting, classical conditioning and trial and error.

113- Discuss social behaviors including communication, courtship and territoriality.

114- How are pheromones associated with communication among certain species?

Competency Goal 5:  Learner will develop an understanding of the ecological relationships among organisms.

5.01:  Investigate and analyze the interrelationships among organisms, populations, communities and ecosystems.

115- What are some of the important abiotic factors that affect ecosystems?
116- What is the interaction of the biotic and abiotic factors within an ecosystem?

117- What is a niche?  A habitat?

118- Define and give examples of the following symbiotic relationships: mutualism, commensalism, parasitism, and predator/prey.

119- What are density-dependent limiting factors?  Density-independent limiting factors?  Give two examples of each.

120- What is carrying capacity?

5.02:  Analyze the flow of energy and the cycling of matter in the ecosystem.

121- Describe the carbon cycle and the effect of human influence on the carbon cycle.  
122- How does the carbon cycle relate to both photosynthesis and cellular respiration?

123- Describe the direction and efficiency of energy transfer in food chains, food webs, and energy pyramids.
5.03:  Assess human population and its impact on local ecosystems and global environments.

124- What factors influence birth rates and death rates?

125- How does population size, density and resource use affect the environment?

126- Discuss human impact on acid rain, habitat destruction, and non-native species.

127- Define greenhouse effect.  How does it relate to the carbon cycle?  128- How do humans and nature influence the effect?

129- How do we (humans) directly or indirectly affect deforestation, pesticide use and bioaccumulation?

130- List three examples of sustainable practices and stewardship. 
