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You have 50 minutes to complete this test packet. One 8.5 x 11 cheat sheet is allowed, along with 1 non-programmable calculator dedicated to computation. Good luck!

Name(s): _______________________
School: _______________________

By: Mr. Epithelium, Kentucky
[bookmark: _Hlk510520241]Part I The Respiratory System
1.  Which of the following choices does not match the correct structure to its function?
A. Rings of hyaline cartilage- Prevents trachea from collapsing
B. Nasal septum- divides nostril into 2 sections
C. Epiglottis- Closes off the esophagus to prevent air from entering the digestive tract
D. Dust cells- Protects alveoli from pathogens
E. Nasal conchae- Warm and humidify incoming air

2. Carla is hiking on a high mountain when she suddenly feels lightheaded. Why is this?
A. The hike is too long, so her demand for oxygen is greater than the amount of oxygen being carried into the body
B. Less oxygen is available for her lungs to exchange, which means less oxygen to deliver to the vital organs
C. The partial pressure of oxygen increases at high altitudes, thus the hemoglobin on Carla’s red blood cells has less affinity for oxygen
D. Carbon dioxide builds up in Carla’s red blood cells, preventing oxygen from being carried to her vital organs
E. Her lightheadedness is unrelated to any of the above

3. Which of the following is a characteristic of the respiratory mucosa?
A. Consists of pseudostratified ciliated columnar epithelium
B. Allows for active transport of gases across alveoli 
C. Consists of simple squamous epithelium
D. Allows for transport of bicarbonate ions across the respiratory membrane
E. Increases ability to exchange gases

4. Which of the followings is a form of hyperventilation?
A. Kussmaul’s respiration
B. Cheyane Stokes respiration
C. Ataxic breathing
D. Tachypnea
E. Respiratory Arrest

5. What is the normal PO2 of the blood?
A. 20-40
B. 40-60
C. 60-80
D. 80-100
E. 100-120

6. What is the most powerful stimulus for breathing?
A. Concentration of oxygen in blood
B. Increase in carbon dioxide in blood
C. Decrease in pH of the blood
D. A central stimulus from the medulla of the brainstem
E. A sudden increase of the partial pressure of oxygen in blood

7. What does the acronym COPD stand for?
A. Chronic obstructive pulmonary disease
B. Chronic obstructive pulmonary disorder
C. Common olfactory pulmonary disease
D. Constructive obstructive pulmonary disorder
E. Constructive obstructive pulmonary disease

8. The ___________ vocal cords produce sound when incoming air passes over it

9. The oropharynx consists of _________________________________ epithelium

10. Secondary bronchi is also known as:
A. Bronchopulmonary segment
B. Branched bronchi
C. Respiratory bronchi
D. Tertiary bronchi
E. Lobar bronchi 

11. Carbon dioxide is transported through: (You may select more than one answer)
A. Carbonic acid
B. Bound to hemoglobin
C. Bound to the surfaces of platelets
D. Dissolved in peripheral tissues
E. Dissolved in plasma

12. Daltons Law has to do with:
A. Partial pressures of gases
B. Water solubility of certain gases
C. The pressures of a volume of gas
D. Temperature vs. Pressure

13-17 Label the following blanks: 
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18-21 Match each disease to it’s description:
	___COPD
	A. Causes difficulty in breathing though spasms of the bronchi and inflammatory response

	___Asthma

	B. Inner walls of alveoli become weak and rupture

	___Pulmonary edema
	C. Characterized by long-term poor airflow and reduction in pulmonary ventilation

	___Emphysema
	D. Excess fluid in lungs



22-27 Match each non-respiratory air movements to its description:
	__Coughing
	A. Reflexive, but there is no known function. Produces a sharp inspiratory sound

	__Sighing
	B. Deep inspiration followed by closure of glottis. Forceful expiration opens glottis

	__Hiccupping
	C. Somewhat reflexive, but under conscious control. Glottis remains open during entire expiration

	__Sneezing
	D. Clears upper respiratory passages, and is reflexive

	__Laughing
	E. Usually in response to sadness or boredom. Deep, prolonged inspiration followed by a rapid expiration

	__Crying
	F. Reflexive, and is used to express emotion. Deep inspiration followed by short convulsive expiration



Complete each statement:
28. The respiratory control centers are found in the ______ and _______________ 
29. Your breathing rate ___________ during exercise
30. The 2 types of pleurae are the _______ and _______ pleurae
31. One of the functions of the respiratory system is regulating blood _______
32. The fetal disassociation curve is shifted ______ of the adult curve
33. Temperature decrease in the blood causes the oxygen-disassociation curve to shift ________
34. ______ antibodies are found in the mucous secretions of the nasal cavity
35. The ________ ________ accommodates the heart 

State whether each statement is true or false: 
_____ 36. Normal tidal volume is about 800 mL
_____ 37. Bronchoconstriction reduces airflow to the lungs
_____ 38. The respiratory zone includes the tertiary bronchia and alveoli
_____ 39. Lung compliance is the maximum amount of air that can be exchanged in a given unit of time

Complete each short answer: 
40-44 Explain which muscles are involved in pulmonary ventilation, and what happens to them when inspiration and expiration occurs. Also include the pressure and volume changes of the thoracic cavity.

45-50 Explain the 3 gas laws associated with the process of respiration, and their usefulness in understanding of the respiratory system. 
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Part II The Digestive System
51. Chyme enters the duodenum thought the:
A. Sphincter of Oddi
B. Cardia valve
C. Hepatic portal sphincter
D. Ileocecal valve
E. Pyloric sphincter

52. Which structure listed below is not an accessory organ? 
A. Intestinal glands
B. Pancreas
C. Gallbladder
D. Liver
E. Tongue

53. A doctor makes an incision in the small intestine wall from the inside. Which if the following describes the layers that the doctor will see? (stating from the inside out)
A. Serosa, Mucosa, Submucosa, Muscularis Externa
B. Mucosa, Submucosa, Muscularis Externa, Serosa
C. Mucosa, Submucosa, Serosa, Muscularis Externa
D. Submucosa, Mucosa, Muscularis Externa, Serosa
E. Muscularis Externa, Serosa, Mucosa, Submucosa

54. A bolus is prepared in the: 
A. Omental appendices
B. Brush border
C. Fundal cavity
D. Buccal cavity
E. Pharynx

55. GI stands for:
A. Circular folds
B. Gustatorial cavity
C. Gastrointestinal tract
D. Alimentary canal
E. Gastral integument

56. The last part of the small intestine is:
A. Duodenum
B. Ileum
C. Cecum
D. Jejunum
E. Colon

57. Ptyalin is more commonly known as:
A. The adventitia
B. Salivary amylase
C. Saliva
D. Bile salts
E. Pancreatic juice

58. Which part of the large intestine sits rostral to the small intestine and caudal of the stomach?
A. Descending colon
B. Ascending colon
C. Tenia coli
D. Longitudinal colon
E. Transverse colon

59. The 3 main salivary glands are the: ___________, ___________, and ___________ glands. 

60. The pH of the mouth is near ____

61. How many teeth does a child typically have?
A. 20
B. 10
C. 16
D. 32
E. Depends on the weight, sex, and genetics of the child

62. The liver has _____ lobes
A. 2
B. 4
C. 5
D. 6
E. Depends on development of the fetus and gallbladder position

63. Fat is partially digested in the mouth via:
A. Sterol esterase
B. Trypsin
C. Cholecystokinin
D. Salivary amylase
E. Lingual lipase

Complete each statement, and given instructions:
 64. Most nutrients are absorbed in the _____________
Those nutrients include: _______, _______, _______, _______, _______ 
65. Brush border enzymes are present in the ___________ of the small intestine, a subdivision of the larger _______
66. _________ fiber draws ________ to the intestines, increasing bulk of contents
67. Proteins are __ calories per gram, and carbohydrates are __, and fats are __
68. The digestive system has ___ functions, which include _________, _________, _________, _________, _________, and _________
69. Mastication is the process of _____________ and is an example of ___________ digestion
70. Deglutition is the process of _____________ and occurs in the _____________
71. The _____________ cells of the _______ secrete intrinsic factor
72. There are __ molars in an adult
73. There are __ incisors in an adult
74. There are __ canines in an adult
75. There are __ bicuspids in an adult

[bookmark: _Hlk510518415]State whether each statement is true or false: 
_____ 76. Messiner’s plexus contains many lymphatic and coronary vessels
_____ 77. Most of the water absorption occurs in the jejunum
_____ 78. The pH of material in the jejunum ans ileum is about 4-7
_____ 79. The mucosa of the esophagus is a keratinized stratified squamous epithelium
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86-90 Match each disease to its description:
	_____ _GERD
	A. Inflammation of the liver

	_____ Diarrhea
	B. Stomach acid irritates esophageal lining

	_____ Lactose Intolerance
	C. Inflammation of the vestigial organ of the cecum

	_____ Hepatitis
	D. Loose, watery frequent stool movement

	_____ Appendicitis
	E. Inability to fully digest and metabolize a sugar found in dairy products



Complete each short answer:
91-95 Explain the process of peristalsis, and segmentation. Also include what organ each movement takes place.


96-100 List the positive and negative effects of exercise, and the effects of obesity on the digestive system


101-105 In detail, explain how the respiratory, digestive, and immune system are all interrelated. Include the various functions and structures that connect all 3 systems. 





[bookmark: _Hlk510530126]Part III The Immune System
106. What is the function of the various lymph nodes around the body?
A. Are “checkpoints” where lymph is checked for the presence of pathogens
B. Are cleaning stations, lymph is cleared of worn-out cells and WBC are replaced
C. Are additional storage vessels for blood
D. Are sites where lymph is returned for venous return
E. Are pumping structures, and keep the flow of lymph steady

107.  Antigen recognition include the processes of:
A. Diapedesis
B. B-cell activation
C. T-cell activation
D. Chemotaxis
E. Complement fixation

108. ART is an acronym for: ________________________

109. The characteristic of warmth in inflammation is known as:
A. Tumor
B. Calor
C. Rubor
D. Dolor
E. Functiono laesa

110. Fever is part of the:
A. The 3rd line of defense
B. Antigen-antibody complex
C. Cytokine reaction
D. Innate defenses
E. Adaptive defenses

111. This type of transplant is where a transplant is between identical twins
A. Isograft
B. Xenograft
C. Autograft
D. Allograft
E. None of the above

112. Which of the following is not part of the innate defenses?
A. Cytokines
B. Complement
C. Immune surveillance
D. Phagocytosis
E. Antigen presentation

113. Which organ of the immune system is also part of the endocrine system?
A. Pineal gland
B. Hypothalamus
C. Tonsils
D. Thymus
E. All of the above

114. Lupus is an example of:
A. Hypersensitivity
B. Type 1 reaction
C. Type 2 reaction
D. Type 3 reaction
E. Type 4 reaction

115. Which type of asthma is more common?
A. Inflammatory
B. Intrinsic
C. Extrinsic

116. Mast cells:
A. Increases capillary permeability
B. Increase regional temperatures
C. Activates phagocytes
D. Increase blood flow
E. All of the above

117. Class I MHC is not displayed on:
A. Immature B cells
B. Immature T cells
C. Red blood cells
D. Granulocytes
E. They are displayed on all cells, as they should be identified as self

[image: Image result for Immune system]118-122 Label the diagram
118

119
120
121




122



123-128 Match each lymphocyte to its description:
	___ Memory B-cells
	A. Shuts down T-cell mediated immunity toward end of reaction

	___ Effector cells
	B. Subset of T-cells that respond to past encountered anti antigens

	___ Suppressor cells
	C. Stimulate activation of both the humoral and cell-mediated responses

	___ Helper T-cells
	D. Produce antibodies

	___ Cytotoxic T-cells
	E. Provide immune system memory of a previously encountered antigen

	___ Memory T-cells
	F. Directly attacks and kills other cells



Short response: 
129-134 Give a brief description of each disease of the immune system:
HIV/AIDS ____________________________________________________________________________________________________________________________________
Multiple Sclerosis
____________________________________________________________________________________________________________________________________
Rheumatoid arthritis
____________________________________________________________________________________________________________________________________
Grave’s disease
____________________________________________________________________________________________________________________________________
Psoriatic arthritis
____________________________________________________________________________________________________________________________________
Contact dermatitis
____________________________________________________________________________________________________________________________________

135-139 Give a brief description of each antibody:
IgA:
IgE:
IgD:
IgG:
IgM:

Complete each statement:
140. _________ serves a protective role in mucous secretions
141. Class ____ MHC is displayed on mature B-cells, some T-cells, and antigen-presentation cell
142. Antibodies consist of 2 __________ and 2 __________
143. GALT stands for ________________________________________________
144. MALT stands for ________________________________________________
145. SALT stands for _______________________________________________

State whether each statement is true or false: 
_____ 146. Lymphokines are a collection of substances created by lymphocytes
_____ 147. Hemolytic disease of the newborn occurs when the mother is RH positive and the body is RH negative
_____ 148. The most abundant WBC are eosinophils
_____ 149. The chief phagocyte are the macromolecules
_____ 150. B-cells make up 25% of circulating lymphocytes

Complete each short answer:
151-156 List various actions that antibodies take to control an infection


157-161 Point out the differences between diapedesis and chemotaxis and when they occur in an immune reaction


162-170 Mark is infected with a viral disease. 
i. Name the protein that would be highly present around the infected areas of Mark’s body as well as the type of defense it would be considered.  


ii. What are some other defenses in this type of immune defense?


iii. The doctor says that Mark’s CD4 cells have decreased drastically, and Mark has the symptoms of a fever, rash, nausea, and vomiting. What disease would you most like prescribe him? What treatment would you recommend? 


171-175 Explain how organ transplant is closely related to the immune system
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Part IV Tie-Breakers
Tie-Breakers will only be used in the event of a tie. Use any remaining time to work on these sets of problems. 
176. How are the constant and variable regions different?

177. The apex of the lung is:
A. The very top of any lobe of the lung
B. The very top of an alveolus
C. The very end of the respiratory membrane
D. The very top of the lung
E. The very top of the oblique fissure

178. List some important secretions of the digestive system and their function, and where they are produced.

179. How does the Haldane and Bohr effect help scientists understand gas transport?
[bookmark: _GoBack]
180. List the passageway of air through the body.

181. List all components of the alimentary canal.

182. What natural pigment is found in bile?

183. Give 5 examples of autoimmune diseases
image1.png
SCIENCEQOLYMPIAD

™

Exploring the World of Science




image2.jpeg
Right lung





image3.jpeg




image4.jpeg
Tonsils
Lymphatics and
Iymph nodes

—— Thymus gland

Bone marrow

L Splcen





