BIOLOGY I HONOR MIDYEAR REVIEW (2013-2014)
UNIT 1: THE CHEMISTRY OF LIFE (Chapters 2, 3, and 5; Chapter 21)
Introduction to Chemistry 

1. What is the basic structure of an atom?  Where are the protons, electrons, and neutrons located?  What is the charge of each?

2. What is the difference between a covalent and an ionic bond?  How do polar and nonpolar covalent bonds compare to one another?

3. Draw an example of a covalent bond.

4. What is the difference between a single, double and triple bond?  What does the line represent in the structural formula for a compound?

5. What is a hydrogen “bond?”  If you have two water molecules, where will the hydrogen bond be?  What role do hydrogen bonds play in terms of protein folding?

6. What is an ion and how is it formed?  What does it mean if an atom has a +2 charge?  -2 charge?
7. What is the difference between an endergonic and an exergonic reaction?  

8. What is the difference between a catalyst and an energy source?

9. Give an example of an endergonic reaction and describe why it is endergonic.

10. Give an example of an exergonic reaction and describe why it is exergonic.

11. Describe polarity in water and how it is responsible for cohesion, adhesion, high boiling point, surface tension, ice floating in water, etc.  

12. What is the difference between an acid and a base?

13. What is pH?  What is the pH range for an acid and for a base?
Chemical Basis of Life

14. What is an organic compound?  Name the four major types of organic compounds found in living cells.

Carbohydrates

15. Describe the chemical makeup of a carbohydrate.  Be able to recognize different carbohydrates including glucose, fructose, sucrose, maltose, and polysaccharides. 

16. What is the difference between a monosaccharide, disaccharide, and a polysaccharide?  Give an example of each.

17. What is the difference between starch, cellulose, and glycogen (in terms of their functions and where they are found)?

18. What is dehydration synthesis?  Using structural and chemical formulas, draw the formation of maltose, for example. 
19. What is hydrolysis?  Draw the hydrolysis of maltose, for example.  Balance a chemical formula of hydrolysis.
20. How are carbohydrates metabolized and stored in your body?  Include in your answer a description of insulin and glucagon.  Describe what organs produced these hormones and what part of the body they act upon.  Describe what happens if there is an excess of glucose.

Proteins

21. Describe the chemical makeup of a protein.  Compare primary, secondary, tertiary, and quaternary structures.

22. Draw the general structural formula for an amino acid.  Be able to recognize each functional group.

23. Draw dehydration synthesis of a tripeptide, for example.  Label the peptide bonds.  How is hydrolysis different from dehydration synthesis?   Write a balanced chemical equation that sums up the dehydration synthesis of this tripeptide. 

24. Describe the role of the hemoglobin protein in red blood cells.

25. When an enzyme is present, what happens to the activation energy?  What happens to the net energy release (or requirement)?

26. Using the same axes, draw two graphs. One graph should show a reaction without an enzyme and the second should show the reaction with an enzyme.  You should show that the enzymes lower the activation energy.  (Energy on Y and time on X)  Label where the reactants and products would be on the graph.  Also, describe whether the graph you drew was an exergonic or an endergonic reaction.

27. Describe several characteristics of enzymes.  

28. Describe how enzymes are affected by factors such as temperature, pH, surface area of the substrate, and enzyme or substrate concentration.  As you discuss temperature and pH as factors, be sure to demonstrate your knowledge of denaturation and hydrogen bonding (when protein loses its folded, 3D structure).

29. Discuss how proteins are metabolized in the human body.  Describe the organs involved in deamination (break down of proteins) and describe what happens to the amino acid during this process.

30. Describe the function of different types of proteins in your body.

Lipids

31. What are the different types of lipids?

32. What is the chemical makeup of triglycerides?  

33. What are the differences between the structure of a saturated vs. unsaturated fatty acid?  Be able to recognize the structural formula for each.

34. Draw dehydration synthesis of a saturated fat.  How would degradation hydrolysis differ from dehydration synthesis?

35. What is the structure of a phospholipid?  Draw and label the hydrophobic and hydrophilic regions of a phospholipid molecule.

36. Draw the structure of a cell membrane labeling all of its parts.
The Nature of Science

37. Describe the steps of the scientific method.  Use and define the following terms in your explanation:  control group (positive and negative), hypothesis, variable (independent, dependent, and controlled), and experimental set-ups.

Biology as Science 
38. Distinguish between the different types of metabolism, and explain how metabolism is controlled in the human body.

39. Describe homeostasis and describe why it is important in living things.  Give multiple examples of homeostasis in the human body.

40. Discuss the theme of surface area, along with other structure-function relationships.  Be able to give multiple examples, and explain the significance of each.
Digestive System
41. Be able to label the parts of the human digestive system.

42. For each part of the digestive system, state the function of the organ:  mouth, esophagus, stomach, small intestine (and duodenum, specifically), liver, pancreas, and large intestine/colon.  Which of those are parts of the alimentary (digestive) canal itself?

43. Explain why the liver and pancreas are considered exocrine glands (glands that release their secretions into ducts, instead of into the bloodstream).  What is function of bile?

44. Describe peristalsis.

45. What is the substrate for each of the following enzymes: amylase, pepsin, lactase, maltase, sucrase, and lipase?  

46. What is gastrin?  What cells produce gastrin?  When is gastrin released and what is its effect?

47. What is the difference between mechanical and chemical digestion, and what are some examples of each?

48. Describe the structure of the villi in the small intestines.  Explain the function of the villi.

49. Be able to compare intracellular vs. extracellular digestion.
UNIT 2: THE DYNAMIC CELL (Chapters 4 and 5)
Cell Structure and Function

50. Be able to label the parts of an animal and plant cell.

51. What are the functions of the following cell parts: cell membrane, cell wall, nucleus, nuclear envelope, mitochondria, chloroplasts, ribosomes, endoplasmic reticulum (smooth and rough), Golgi apparatus, lysosomes, vacuoles, and cytoskeleton.

52. Draw and explain the nature of the fluid mosaic model of the cell membrane.  Label the phospholipids, proteins, carbohydrates, and cholesterol molecules.

53. What are the differences between prokaryotic and eukaryotic cells?  What are the similarities?

54. What are the differences and similarities between plant and animal cells?

55. Imagine that a protein molecule were just made by a cell.  This molecule belongs outside the cell itself.  Discuss how a newly synthesized protein molecule would make its way from its site of production to its ultimate destination.  How and where would the protein be synthesized?  How would the protein travel from place to place?
Movement of Materials through the Cell Membrane

56. Demonstrate an understanding of osmosis and diffusion by making predictions about what will happen to cells placed in solutions of differing concentrations.  

57. Compare simple and facilitated diffusion.

58. What is the difference between hypertonic, hypotonic, and isotonic solutions?

59. What would happen to animal cells if they were placed in a hypertonic solution?  Hypotonic solution? 
60. What would happen to plant cells if they were placed in a hypertonic solution?  Hypotonic solution?  

61. What is a semi-permeable membrane?  What molecules can and cannot go through our cell membrane?  Describe how molecules go in and out of our cell membrane. 

62. What is the difference between active and passive transport?

63. What is the difference between facilitated diffusion, osmosis, and simple diffusion?

64. What are different types of active transport?

65. What are the three types of endocytosis?  Describe each.

66. What is the difference between endocytosis and exocytosis?
Photosynthesis

67. Write the balanced equation for photosynthesis.  Where would enzymes fit into this equation?

68. What is needed for the light reaction?  What is produced?  How is light energy trapped?  

69. What is a photosystem?  What is an electron transport chain? How is ATP made in the light reactions?

70. What is needed for the light-independent reaction (Calvin cycle)?  What is produced?  

71. What are the 3 phases of the Calvin cycle and the main event in each phase?

72. Which wavelengths of light are most and least used in photosynthesis?  What experiment could you conduct to discover the answer?

73. Do plants photosynthesis, respire, or both?  
Cellular Respiration
74. Write the balanced equation for cellular respiration. What is the purpose of cellular respiration in cells? How many ATP are produced?

75. Identify each stage of aerobic cellular respiration

76. What is the role of O2 in cellular respiration?

77. Describe lactic acid fermentation.  Describe fermentation in organisms like yeast.

78. Provide 3 differences and 3 similarities between photosynthesis and aerobic cellular respiration.
UNIT 3: BODY SYSTEMS (Chapter 22, 23, 26, 28)
Respiratory System

79. Name the parts of the respiratory system.  Be able to label a diagram and describe the function of each part.

80. Describe several respiratory diseases and their effects on the lungs.

81. Describe the process of negative pressure breathing including how the diaphragm works.

82. Describe the structure and function of alveoli.
Circulatory System

83. Identify the different kinds of hearts in different classes of animals.  

84. Be able to label a drawing of the human heart and discuss the pattern of circulation.

85. A drop of blood from your arm is entering your heart.  Name all the blood vessels and heart chambers that it passes through until it gets back to your arm.
Nervous System

86. What is the difference between the peripheral and central nervous system?

87. What is the function of the following parts of the brain:  cerebrum, cerebellum, and brain stem?

88. What are the differences between motor neurons, sensory neurons, and interneurons?

89. What is the difference between effectors and receptors?  Give an example of each.

90. Be able to label the parts of the neuron.  Be able to describe the function of each part.

91. What is the function of the following parts of a neuron:  dendrites, axon, cell body, and synaptic terminals.

92. Describe how a signal travels down a neuron. What happens when the signal reaches the end of the neuron? 

93. Describe how a signal travels between neurons.  What is the space between neurons called?  What is released into this area?
Endocrine System

94. Describe the relationship between the pair of antagonistic hormones insulin/glucagon and calcitonin/PTH.
95. Describe the hormone and target cell interaction in the endocrine system.
96. Differentiate between steroid hormones and protein hormones.
