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Part I The Respiratory System
1. C
2. B
3. A
4. A
5. D
6. B
7. A
8. True
9. (2 points) Stratified squamous 
10. E
11. (3 points, one for each answer) A, B, E
12. A
13. Pharynx 
14. Larynx
15. Cardiac notch
16. Pleural cavity
17. Esophagus
18. C
19. A
20. D
21. B
22. B
23. E
24. A
25. D
26. C
27. F
28. (2 points, one for each answer) Pons and Medulla oblongata
29. Increases
30. (2 points, one for each answer) Parietal and visceral
31. pH
32. (2 points) Left
33. Left
34. IgA
35. Cardiac notch
36. False
37. True
38. False
39. False

40-44 (5 points, specified below)
0 points if not attempted or totally off track
1 point for the mention of the diaphragm, and how it contracts or relaxes during inhalation and exhalation
2 points for the mention of the diaphragm and pressure and/or volume changes correctly
3 points for mention of the diaphragm, along with the changes of pressure and volume in inhalation and exhalation
4 points for explanation of the diaphragm and accessory muscles, along with the changes of pressure and volume in inhalation and exhalation. 
5 points for the full explanation of the diaphragm and accessory muscles, along with respective pressure and volume changes in the thoracic cage/cavity and the elasticity of the lungs aiding in exhalation. 
There are numerous muscles involved in the process of pulmonary ventilation. During inhalation (inspiration), the diaphragm contracts, and moves downward, and flattens. The external (or inspiratory) intercostal muscles & thoracic muscles can be stimulated to contract as well to increase the volume of the thoracic cavity and decrease the pressure inside. During exhalation, the diaphragm and expiratory muscles relax, allowing for the elasticity of the lungs and thoracic cage to return to their normal size. This increases the pressure while decreasing the volume, allowing for the removal of air from the lungs. 

45-50 (6 points, specified below)
0 points if not attempted or totally off track
1 point if only lists 1 or 2 gas laws correctly
2 points if lists 3 gas laws, but does not give explanation nor understanding 
3 points if explain the 3 gas laws, but does not provide an example of understanding the respiratory system
4 points if explains the 3 laws, and partial understanding of the application to the respiratory system
5 points if gives 3 laws, fully explains the partial pressures understanding of each law, and how they can be applicable to the respiratory system, but still lacks key details in the explanation
6 points if gives 3 laws, fully explains the partial pressures understanding of each law, and how they can be applicable to the respiratory system
The 3 gas laws are: Dalton’s, Henry’s, and Boyle’s law. 
*Dalton’s law states that the total pressure in a gas mixture is the sum of the partial pressures of the individual gases. This will explain (this is one of many possible applications of Dalton’s law) the effects of high altitude on the respiratory system. Oxygen comprises about 21% of the atmosphere. This percentage stays the same all around the atmosphere, at any altitude. But as your altitude increases, the less the atmospheric pressure is, and the less gas is present. By Dalton’s law, oxygen always comprises 21% of the total pressure in a given sample of atmospheric air. But as the overall pressure decreases, so does oxygen’s partial pressure, and the total amount of oxygen in the air. So, if you’re at a high altitude, it will be harder for your body to obtain oxygen (this also explains the Carla problem)
*Henry’s law can help us understand carbon dioxide release and oxygen loading. The greater the partial pressure of oxygen, the more oxygen the blood can pick up. Since, the blood arriving at an alveolus has a higher partial pressure of carbon dioxide than atmospheric air, blood releases carbon dioxide, while picking up oxygen. 
*Boyle’s law can explain the simultaneous volume decrease/pressure increase, and volume increase/ pressure decrease during pulmonary ventilation. As the thoracic cavity increases in size, the pressure will decrease, causing air to move into the lungs. The inverse occurs when the thoracic cavity decreases in size. 

Part II The Digestive System
51. E
52. A
53. B
54. D
55. C
56. B
57. B
58. E
59. (3 points, 1 for each) Parotid, Sublingual, Submandibular
60. 7.0
61. A
62. B
63. E
64. Small intestine (jejunum and ileum, specifically)
65. (2 points) Microvilli, villi
66. (2 points) Insoluble, water
67. (3 points, 1 for each) 4, 4, 9
68. (7 points, 1 fore each) 6, Ingestion, Mechanical processing, Digestion, Secretion, Excretion, Absorption
69. (2 points) Chewing, mechanical digestion
70. (2 points, 1 for each) Swallowing, esophagus
71. (2 points) Parietal, stomach
72. 12
73. 8
74. 4
75. 8
76. False
77. False
78. True
79. False
80. Oral or buccal cavity
81. Esophagus
82. Descending colon
83. Rectum
84. Appendix
85. Ascending colon
86. B
87. D
88. E
89. A
90. C
91-95 (5 points, specified below)
0 points if not attempted or totally off track
1 point if lists one of the movements, and partially says what it does, or what organs it takes place in
2 points if lists one of the movements, and says what it does, and what organs it takes place in
3 points if lists 2 movements, and partially says what is does, and what organs it takes place in
4 points if lists 2 movements, and says what it does, and what organ it takes place in
5 points if lists 2 movements, and fully says what each does, and what organ it takes place in. Also mentions the wave of contraction and relaxation in peristalsis
*In peristalsis, the muscularis externa propels materials from one portion of the digestive tract to another. The circular muscles behind the bolus contract, while the ones in front relax, creating a wave of contractions and relaxations that move the bolus. This occurs in the esophagus, and also in the small intestine
*Segmentation occurs in the small intestine and some parts of the large intestine. Segmentation is when those areas undergo cycles of contractions that churn and fragment intestinal contents. 

96-100 (6 points, specified below)
0 points just lists the terms exercise or obesity, or does not attempt
1 points lists the term exercise, and obesity, and positive or negative effect, but with no background information
2 points lists positive or negative effects of exercise, and negative effects of obesity. 
3 points lists positive or negative of exercise, and a negative of obesity, does not mention certain symptoms of each. 
4 points lists positive and negative on exercise, and negative effects of obesity, but with no sufficient detail
5 points lists positive and negative of exercise, including effects of it on digestion and metabolism, and negative effects of obesity (fat, diabetes)

101-105 (5 points, specified below)
0 points if not attempted or totally off track
1 point if mentions 1 similarity between 2 systems
2 points if mentions 1 similarity between 3 systems
3 points if mentions 2 similarities between 3 systems
4 points if mentions 2 or more similarities between 3 systems as well as functions of each. 
5 points if mentions 2 or more similarities between 3 systems as well as functions and structures of each.

Part III The Immune System
106. A
107. C
108. Antiretroviral therapy
109. B
110. D
111. A
112. E
113. D
114. (2 points) D
115. C
116. E
117. C
118.  Tonsils
119. Lymphatic vessels and/or lymph nodes
120. Thymus
121. Bone marrow
122. Spleen
123. E
124. D
125. A
126. C
127. F
128. B
129. (3 points for mention of the weakening of immune system) HIV attacks helper T cells, macrophages, dendritic cells, and destroys infection-fighting CD4 cells. This causes difficulty for the body to fight infections. 
130. (2 points for the mention of myelin and nerve damage) Immune system attacks myelin, and causes nerves to deteriorate and damage. 
131. (1 point for the mention of joints) Immune system attacks lining of joints, causing joint deformity and bone erosion. 
132. (2 points for mention of thyroid and antibodies) Immune system makes antibodies that act like thyroid stimulating hormone, causing thyroid to produce more hormone that your body needs.
133. (2 points for mention of inflammatory and skin condition) A form or arthritis that affect people who have the skin condition psoriasis. 
134. (2 points for mention of hypersensitivity and allergic reaction) A hypersensitivity stimulated by a direct contact with a substance or an allergic reaction to it. 
135. Major class of Ig found in mucous productions
136. Involved in allergic reactions, protects against parasitic worms
137. Acts as an antigen receptor on B cells
138. Is an opsonin
139. First made in fetus, good at clumping microbes
140. IgA antibodies
141. II (two)
142. Light chains, heavy chains
143. Gut associated lymphatic tissue
144. Mucosa associated lymphatic tissue
145. Skin associated lymphatic tissue
146. True
147. False
148. False
149. False
150. False

151-156 (6 points, specified below)
0 points if not attempted or totally off track
1 points if lists only 1 action, and what it serves
2 points if lists only 2 actions and what it serves
3 points if lists only 3 actions and what function it serves
4 points if lists only 4 actions and explains in little detail
5 points if lists 4 actions, in full detail the actions antibodies take to control and infection
6 points if lists 4 actions, in full detail, along with key terminology like complement fixation, phagocytosis (or just phagocytes), cross-linked, and C region

157-161 (5 points, specified below)
0 points if not attempted or totally off track
1 point for a simple, non-specific explanation with limited understanding of both processes
2 points for a simple explanation for only 1 of the topics, with the other topic being insufficient
3 points for an understandable comparison or contrast of diapedesis and chemotaxis, but still lacks vocabulary
4 points for a full explanation of both processes, and compares or contrasts them
5 points for a full explanation of diapedesis and chemotaxis, compares/contrasts them, and describes when it happens during an immune response

162-170 (9 points, specifies below, 3 per section)
i. 0 points if not attempted or totally off track
1 point for the naming of one of the listed tasks
2 points for the completion of all the tasks, but limited explanation
3 points for the completion of all the tasks, and full explanation for all including key vocabulary (Interferons, and innate defenses)
ii. 0 points if not attempted or totally off track
1 point for the listing of at least 2 other defenses
2 points for the listing of 3 defenses
3 points for the listing of 4 or more defenses
iii. 0 points if not attempted or totally off track
1 point for the listing of one of the tasks given
2 points for completion of all the tasks, but lacks explanation
3 points for full explanation, along with all completed tasks (HIV/AIDS) 

171-175 (5 points, specified below)
0 points if not attempted or totally off track
1 point for very lacking explanation with limited understanding for organ transplant and rejection
2 points for an explanation of organ transplant/rejection, but does not tie it to the immune system
3 points for the explanation of organ rejection, and how cytotoxic T cells play a role in rejection
4 points for an explanation for the explanation for T cell’s role in transplant rejection, along with MHC complex’s’ role also. 
5 points for all the listed above along with additional supporting details that tie the two together (like prevention, foreign MHC)

Part IV Tie-Breakers
176. (2 points, 1 for each explanation) Constant region determines antibody’s class, variable region however, determines with substances an antibody can recognize
177. D
178. Hormones include: Cholecystokinin, gastric inhibitory peptide, gastrin, and motilin. Others may be listed as well. Functions and where they are produced are also listed
179. (2 points, one for each explanation) The Haldane effect is “the lower the partial pressure of oxygen and saturation of it in hemoglobin, the more carbon dioxide can be carried in the blood” The converse says the same as well. This will explain the unloading and loading of oxygen and carbon dioxide across the respiratory membrane. The Bohr effect is “Oxygen unloading in response to low pH, which ultimately weakens oxygen-hemoglobin bond” this explains the response of the blood when levels of oxygen and carbon dioxide levels change. 

180. (11 points, 1 for each structure) Nasal/oral cavity> Pharynx> Trachea> Primary Bronchi> Secondary Bronchi> Tertiary Bronchi> Bronchioles> Terminal Bronchioles> Respiratory Bronchioles> Alveolar ducts> Alveolar sacs

181. (6 points, 1 for each structure listed, 1 extra for any Mouth, pharynx, esophagus, stomach, small intestine, large intestine

182. (2 points) Bilirubin

183. (5 points, 1 for each example) Addison’s disease, celiac disease, Graves disease, Hashimoto’s thyroiditis, multiple sclerosis, myasthenia gravis, pernicious anemia, rheumatoid arthritis, systemic lupus erythematosus, Type I diabetes
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