
SSSS 2021 – Mr.Epithelium’s Anatomy and Physiology Test - KEY 1 

Mr.Epithelium’s Anatomy and Physiology Test 
SSSS 2021 

	
 

 
 
 

KEY 
 

150 / 150 
 

 
 
Scoring: 

- Break ties starting from the first tiebreaker 
- Subsequent ties shall be broken based on the holistic quality of short answer 

responses 
- If there are any questions, feel free to contact Mr.Epithelium on the forums or over 

discord: Mr.Epithelium#4379 

  



SSSS 2021 – Mr.Epithelium’s Anatomy and Physiology Test - KEY 2 

Test Breakdown: 
 

Part I: Nervous System  {50} 
 

• Multiple Choice  {15} 
• Mixed Short Answer {20} 
• Pathology   {15} 

 
 

Part II: Sense Organs  {50} 
 

• Multiple Choice  {15} 
• Mixed Short Answer {20} 
• Pathology   {15} 

 
 
Part III: Endocrine System  {50} 
 

• Multiple Choice  {15} 
• Mixed Short Answer {20} 
• Pathology   {15} 

 
 
 
Total:      {150}  
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Part I: Nervous System 
 
[15] Multiple Choice: Choose the best answer for each question. Questions that state 
“Choose ALL that apply” or similar forms have at least one correct answer.  
 

1. [1] Between what two structures are synapses found? 
A.  Axons and dendrites 
B. Axon terminals and axons 
C. Dendrites and axon terminals 
D. Myelin and axons 
E. Dendrites and myelin 
 
The next two questions refer to the following diagram: 
The diagram below circles two brain structures in red.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. [1] What structures of the brain are circled? Choose TWO that apply.  
A. cerebellum 
B. medulla 
C. midbrain 
D. pons 
E. spinal cord 
 

3. [1] Which ventricle of the brain is found within the red circle? 
A. cerebral aqueduct 
B. second ventricle 
C. third ventricle  
D. fourth ventricle 
E. lateral ventricle 
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4. [1] Which of the following are found within the dorsal root ganglion?  
A.  white matter  
B. motor neuron cell bodies  
C. sensory neuron cell bodies 
D. second-order neuron cell bodies 
E. cluster of autonomic neurons 
 

5. [1] What type of activity is associated with the following EEG waveform? 
 

 
 
A. frustrated adult who can’t find the keys to the car 
B. intense concentration while taking this test 
C. resting adult after they found the keys  
D. deep sleep  
E. REM sleep 
 

6. [1] A child with the disorder cerebral palsy has damage to a part of their brain, as 
shown in the MRI below. What type of symptoms would you expect for this patient 
to show? 
 

 
 

Image: A is the brain of the patient, B is a normal brain 
 

A. Involuntary movements 
B. Problems with vision and visual association 
C. Shaky, uncoordinated movements 
D. Spastic contractions and stiff muscles 
E. Not being able to feel objects 
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The next two questions refer to the following diagram: 
A section of a nerve was imaged under a microscope, shown below. It has three 
convenient labels 1-3 for you! 
 

 
 

7. [1] Which of the following correctly labels the image? 
A. 1- Axon, 2- Myelin sheath, 3- Schwann cell 
B. 1- Schwann cell, 2- Axon, 3- Myelin sheath 
C. 1- Schwann cell, 2- Myelin sheath, 3- Axon 
D. 1- Myelin sheath, 2- Axon, 3- Schwann cell 
E. 1- Axon, 2- Schwann cell, 3- Myelin sheath 
 

8. [2] Which of the following places could this image been taken from? Choose ALL 
that apply.  
A. prefrontal cortex 
B. cranial nerve VI 
C. hippocampus 
D. median nerve 
E. dorsal root ganglion 
 

9. [2] Which region(s) of the brain are responsible for coordinating and directing 
complex motor patterns? Choose ALL that apply.  
A. cerebrum 
B. diencephalon 
C. basal nuclei 
D. cerebellum 
E. medulla oblongata 
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10. [2] Ion X is found outside of a cell at a concentration of 0.15 M, while potassium 
ions are found inside the cell at a concentration of 0.15 M. Assume the membrane 
is impermeable to both ions. Which of the following choices would result in the 
most negative resting membrane potential for this cell? 
A. Ion X is Na+ 
B. Ion X is Ca2+ 
C. Ion X is Cl- 
D. Ion X is O2- 
E. Ion X is K+ 
 

11. [2] Which of the following is NOT a normal response of the body under sympathetic 
stimulation? Choose ALL that apply.  
A. increased heart rate 
B. pupil constriction 
C. greater perspiration 
D. dilation of skeletal muscle blood vessels 
E. urinary bladder relaxes 
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[20] Short Answer 
 
[9] The following questions refer to the diagram below, showing 3 graphs.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12. [1] What is the resting membrane potential in this neuron, in mV? ~-65 mV 
13. [1] Besides permeability, what is another main factor contributing to the resting 

membrane potential of a neuron? Ion concentration gradients (accept similar) 
14. [2] Suppose a segment of neuron with surface area of 5 µm2 is fully depolarized. How 

many voltage-gated sodium ion channels are open in this segment? 200 
15. [1] What does graph C show? Potassium permeability (or conductance) (of the neuron) 
16. [2] In the diagram, what does EK denote? What is its normal value in a neuron? The 

equilibrium potential for potassium (+1), ~-80 to -90 mV (+1).  
17. [2] Tiebreaker#3 Eric is reading a new anatomy book called “Vanessa’s Foremost 

Fundamental Principle Foundations of Physiology”. An excerpt from chapter 5 is shown 
below.  
 

“The sodium ion conductance in neurons depends only on 
voltage-gated ion channels.” 

 
Should Eric call the publisher and tell them an error was made? Why or why not? 
He should! (+1) The ion conductance could also depend on ligand-fated ion channels 
when a graded potential is initiated (+1). 
 

  

A 

B 

   C 
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[5] The following questions refer to the diagram below, with 3 labels.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

18. [1] What structure is shown? Spinal cord 
19. [1] Starting from the center of this structure, if you were to move anteriorly in the body, 

in what direction would you travel? 
A.  Down 
B. Up 
C. Into the page 
D. Out of the page 
E. Cannot be determined 

20. [1] Identify A. Gray commissure (Accept grey for British purposes) 
21. [1] What would you find within structure B? Cerebrospinal fluid 
22. [1] What would you find within structure C? Cell bodies of sensory neurons 

 
[3] The following questions are about the effects of marijuana on the nervous system. 
 

23. [1] What chemical is responsible for the action of marijuana? Tetrahydrocannabinol 
(THC)  

24. [1] This chemical commonly acts on cannabinoid receptors. What normally binds to 
cannabinoid receptors? Anandamide 

25. [1] Name one symptom a person may have under high doses of marijuana. 
Hallucinations, delusion, paranoia, memory loss, etc. 
 

26. [1] Which glial cell is thought to contain glycogen reserves, which can be used when 
glucose levels are very low? Astrocyte 
 

27. [2] Which part of the cerebral cortex is likely damaged if a patient can’t move their right 
arm? Be specific! Left (+1) primary motor cortex (+1) 
  

 
 

 

 

 
  

 

 

C 
A 

B 
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[15] Pathology 
Note: Disease, disorder, condition, and injuries are used synonymously in this section 
 
[4] A patient comes to a clinic with fatigue and burning blisters, as shown in the figure 
below. 

 
 

28. [2] What disease is affecting this patient? Shingles (herpes zoster) 
29. [2] Which of the following are appropriate treatments to this disease that the attending 

physician may administer? 
A.  antiviral medications 
B. antibiotics 
C. appropriate vaccine 
D. analgesics 
E. muscle relaxants 
 
[7] Another patient arrives at the clinic with noticeable stumbling. His shoulders are 
uneven and he complains of double vision, although you have a hard time 
understanding him because of his difficulty speaking. 
 

30. [2] What disease is affecting this patient? Multiple sclerosis 
31. [1] Based on his diagnosis, could autoimmunity be ruled out as the cause? No 
32. [1] Would you tell this patient that his symptoms are likely to improve over time? No 
33. [3] Tiebreaker#2 Inflammation in the brain is thought to be a cause for symptoms in 

patients with this disease. Explain why inflammation is occurring in this scenario. 
Elaborate in your response. The blood brain barrier has been broken down (+1), causing 
immune cells such as T cells to enter (+1). T cells view myelin as foreign and start 
attacking it (+1), causing an inflammatory response.  
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[4] Mandy, the grandson of an 80-year-old man, some to your office. He reports that 
this grandfather has recently had trouble recalling what he was just doing and was 
sometimes confused. You order an MRI of the grandfather's brain, which reveals that 
brain tissue has been lost. 
 

34. [1] What disease is most likely affecting Mandy's grandfather? Alzheimer’s Disease 
35. [1] Is there a cure for this disease? No 
36. [2] What might a histological slide of this disease show? Be specific. Neurofibrillary 

tangles (of tau proteins) or amyloid plaques (of beta amyloid) (+2 for any protein name 
or appearance name) 
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Part II: Sense Organs 
 
Multiple Choice: Choose the best answer for each question. Questions that state 
“Choose ALL that apply” have at least one correct answer.  
 

38. [1] Which of the following lists the special senses? 
A.  Olfaction, gustation, vision, equilibrium, hearing 
B. Olfaction, gustation, vision, touch, hearing 
C. Sweet, salty, sour, umami, bitter 
D. Olfaction, gustation, touch, equilibrium, hearing 
E. Sweet, salty, sour, umami, spicy 
 

39. [1] What happens to the membrane potential of a rod when a person enters a bright 
room? 
A. It becomes less negative 
B. It becomes more negative 
C. It stays the same 
 

40. [1] Which cranial nerve carries sensory neurons responsible for the special sense of 
smell? 
A. Cranial nerve I 
B. Cranial nerve II 
C. Cranial nerve III 
D. Cranial nerve IV 
E. Cranial nerve V 
 

41. [1] Which of the following is NOT a taste bud papillae type? 
A. fungiform 
B. filiform 
C. villiform 
D. foliate 
E. vallate 
 

42. [1] The presence of which of the following amino acids is associated with the umami 
taste? 
A. proline 
B. glutamate 
C. glycine 
D. phenylalanine 
E. isoleucine 
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43. [1] Which of the following receptor types are found within the leg? Choose ALL that 
apply.  
A. baroreceptors 
B. chemoreceptors 
C. proprioceptors 
D. mechanoreceptors 
E. photoreceptors 
 

44. [1] Which of the following senses cannot be mediated by a hair cell? 
A. rotation 
B. acceleration 
C. sound 
D. gravity 
E. none of the above 
 

45. [2] Which of the following would be appropriate treatments for hyperopia? Choose 
ALL that apply.  
A. Flattening the lens 
B. Widening the lens 
C. Decreasing the distance between the lens and retina 
D. Concave lens glasses 
E. Convex lens glasses 
 

46. [2] Which of the following correctly describes what occurs as the eye focuses on an 
object near the face? 
A. ciliary muscle contracts, zonular fibers relax, lens widens 
B. ciliary muscle contracts, zonular fibers tighten, lens widens 
C. ciliary muscle relaxes, zonular fibers relax, lens thins 
D. ciliary muscle relaxes, zonular fibers tighten, lens widens 
E. ciliary muscle relaxes, zonular fibers relax, lens thins 
 

47. [2] The two-point discrimination test is carried out on two regions of the skin, A and 
B. Region A felt 2 distinct pricks while region B only felt one. Which of the following 
can be reasonably inferred? Choose ALL that apply.  
A. Sensory receptors in region A are slower-adapting than receptors in region B.  
B. Region B has a higher density of sensory receptors than region A. 
C. Sensory receptors in region A have smaller receptive fields than receptors in 
region B. 
D. Merkel cells may have been activated during the two-point discrimination test.  
E. The frequency of action potentials in receptors of region A was higher than those 
in region B. 
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48. [2] Which of the following are TRUE regarding hearing? Choose ALL that apply. 
A. the stapes vibrates against the round window to transmit vibrations to pressure 
waves in fluid 
B. sound frequency is encoded by the ear by the frequency of action potentials sent 
to the brain 
C. vibration of the basilar membrane during hearing causes hair cells to move 
against the tectorial membrane 
D. sound amplitude is encoded by the location on the basilar membrane distorted 
when hearing the sound 
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[20] Short Answer 
 
[8] The following questions refer to the image below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

49. [1] What instrument created this image? Ophthalmoscope 
50. [1] Are the blood vessels in this image in front of or behind photoreceptors in the retina? 

In front 
51. [2] Identify label A and determine what type(s) of photoreceptors are found there, if 

any. Fovea (+1), predominantly cones (+1) 
52. [2] Identify label B and determine what type(s) of photoreceptors are found there, if 

any. Optic disc (+1), none (+1) 
53. [2] Which of the following disorders would affect the appearance of this image? Choose 

ALL that apply.  
A. Astigmatism 
B. Otitis media 
C. Macular degeneration 
D. Glaucoma 
E. Meniere’s disease 
 
[5] Determine whether the following statements are True or False. 
 

54. [1] Bitter taste is predominantly sensed by receptors in the inferior portion of the 
tongue. False 

55. [1] Itch is a sensation mediated by similar mechanisms as nociceptors. True 
56. [1] In response to light, trans-retinal is converted to cis-retinal and dissociates from the 

opsin protein. True 
57. [1] Pacinian corpuscles, which senses pressure, are rapidly adapting. True 
58. [1] The lens provides most of the refractive power in the eye. False 

B A 
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[6] The following shows a diagram of the ear, with labels A-K. 
 

59. [1] Which label(s) are found in the middle ear? C, D, E, J 
60. [1] Which label(s) are found in the inner ear? F, G, H, I 
61. [1] Give the name and label where sound stimulus is transduced from vibrations in the 

ear to vibrations through solids. J, eardrum (tympanic membrane) 
62. [3] Give the name of the muscle labeled with a *. What is the function of this muscle? 

Tensor tympani muscle (+1), it contracts in response to loud noises (+1) to dampen the 
sound/protect the inner ear (+1).  
 

63. [1] Which of the special senses is most related to memory? Smell 
 
 
 

A 
B 

C 
D 

E 

F 

G 

H 

I 
J K 

* 
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[15] Pathology 
Note: Disease, disorder, condition, and injuries are used synonymously in this section 
 
[4] Randy is back in Dr. Moyer’s office, now complaining that he recently had trouble 
with his vision. Dr. Moyer is also a world-class illustrator, and after Randy described 
his symptoms he came up with this picture: 
 

 
 

64. [2] What eye condition does Randy have? Myopia (nearsightedness) 
65. [1] Name TWO other symptoms Randy may have besides the ones described in the 

scenario. +1 for EACH: headaches, eyestrain, squinting, eye fatigue 
66. [1] Based on Randy’s symptoms, what is ONE treatment would you expect for Dr. 

Moyer to prescribe? Concave lens eyeglasses, LASIK, contact lenses, PRK 
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[11] Hannah is a 32-year-old white female, who comes into your office complaining of 
hearing loss and ringing in her left ear. You review her medical history and find that 
she has had measles as a child, and she has a history of ankle injuries while playing 
sports. You question her further and discover that she has increasingly needed to ask 
people to speak up or face her while talking. Using an otoscope, you look in her left ear 
and find that the tympanic membrane is intact. You perform a scan and find nothing 
wrong with the cochlea. 
 

67. [2] Being the physician that you are, what do you diagnose Hannah with? Otosclerosis 
68. [2] What type of scan would you have used to determine that there was no cochlear 

involvement? CT scan 
69. [1] What is the direct cause of this disease? 

A. A pathogen causing inflammation in the ear 
B. Abnormally dense bone growth inside the ear 
C. Natural aging 
D. Listening to loud music 
E. The cause is unknown 
 

70. [1] You decide to run an audiogram. What characteristic finding should you see to 
further support your diagnosis? Cahart’s notch (or hearing loss at 2000 Hz) 

71. [3] In this case, is this disease categorized as conductive hearing loss or sensorineural 
hearing loss? Why? Conductive hearing loss (+1) because the issue is with how sound is 
being conducted (+1), not with the cochlea or the neural pathway to the auditory cortex 
(+1). 

72. [2] Hannah is worried that she will not be able to hear normally again. You reassure her 
and lets her know of the many treatment options. Name two treatments for this disease. 
+1 EACH for ANY 2: hearing aid, stapedotomy, stapedectomy 
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Part III: Endocrine System  
 
[15] Multiple Choice: Choose the best answer for each question. Questions that state 
“Choose ALL that apply” have at least one correct answer.  
 
The next two questions refer to the following diagram:  
The following diagram shows blood glucose levels over time. At point A, a person 
eats a meal high in carbohydrates, which causes blood glucose to rise to point B. 
 

 
 

73. [1] Which if the following correctly depicts the points where the hormones insulin 
and glucagon are acting? 
 
A. Insulin: B, D  Glucagon: A, C 
B. Insulin: C only Glucagon: B, D 
C. Insulin: B, D  Glucagon: C only 
D. Insulin: A, E  Glycogen: B, C 
E. Insulin: A, C, E Glycogen: B, D 
 

74. [2] The hormone insulin increases the rate of what metabolic processes below? 
Choose ALL that apply.  
A. gluconeogenesis 
B. glycolysis 
C. glycogenolysis 
D. lipolysis 
E. glycogenesis 
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The next three questions refer to the following diagram:  
The following diagram shows the level of a mystery hormone throughout the day. 

 
 

75. [1] A person measured the level of the mystery hormone at 3:00 PM as 2 ng/mL. What 
is this indicative of? 
A. Abnormally low hormone level 
B. Lower than average hormone level 
C. Average hormone level 
D. Higher than average hormone level 
E. Abnormally high hormone level 
 

76. [1] The levels of what hormone is shown in this graph? 
A. cortisol 
B. epinephrine 
C. thyroxine 
D. melatonin 
E. aldosterone 
 

77. [2] Joel measured his level of the mystery hormone in his saliva at 4 points 
throughout the day. Based on his results, shown by black dots, what condition might 
Joel have? 
A. chronic stress 
B. diabetes insipidus 
C. chronic fatigue 
D. hypothyroidism 
E. diabetes mellitus 
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78. [1] Input from what branch of the nervous system stimulates the adrenal medulla to 
secrete epinephrine? 
A. sympathetic 
B. visceral sensory 
C. parasympathetic 
D. enteric 
E. somatic motor 
 

79. [1] Suppose a toxin degrades G proteins inside of cells. How would this affect the 
response of a cell to water-soluble hormone? 
A. Response would be decreased 
B. Response would stay and same 
C. Response would be increased 
D. It cannot be determined 
E. None of the above 
 

80. [2] Which of the following hormones are produced by the pituitary gland? Choose 
ALL that apply. 
A. thyroid releasing hormone 
B. adrenocorticotropic hormone 
C. antidiuretic hormone 
D. epinephrine 
E. growth hormone 
 

81. [2] Which of the following may lead to hypercalcemia? Choose ALL that apply. 
A. addition of a chemical that upregulates RANKL production  
B. stimulation of the enzyme 1-hydroxylase 
C. stimulation of calcitonin secretion by the thyroid 
D. inhibition of PTH secretion 
E. blocking Ca2+ reabsorption in the kidneys 
 

82. [2] What hormone below are commonly bound to proteins in blood plasma? Choose 
ALL that apply.  
A. follicle-stimulating hormone 
B. thyroxine 
C. calcitriol 
D. glucagon 
E. estrogen 
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[20] Short Answer 
 
[12] The following questions refer to the histology slide below, with labels A-G.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

83. [1] Which label is considered to be part of a ganglion in the autonomic nervous system? 
B 

84. [1] in what branch of the autonomic nervous system is this ganglion in the previous 
question part of? Sympathetic 

85. [2] Give the name AND label: Site of aldosterone secretion? Zona glomerlulosa (+1), D (+1) 
86. [2] Give the name AND label: Expected to hypertrophy during Cushing’s disease? Zona 

fasciculata (+1), E (+1) 
87. [2] What is label G referring to? What is its function? Chromaffin cells (+1), produce 

epinephrine and norepinephrine (in response to neural stimulation) (+1) 
88. [4] Tiebreaker#1 Explain why the left adrenal gland in a patient with Cushing’s 

syndrome can have a shrunken appearance, despite symptoms of a hypersecretion 
endocrine disorder. Be specific! The right (+1) adrenal gland in the patient is secreting 
excessive cortisol (+1). This causes ACTH secretion to decrease due to negative 
feedback (+1), causing atrophy of the left adrenal gland over time due to under 
stimulation (+1).  

  

A 

B 

C 

D 

E 

F 

G 
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[5] The following questions refer to the picture below, showing two hormones.  
 
 
 
 
 
 
 
 
 
 
 
 
 

89. [1] What is the identity of hormone A? T4 (Thyroxine) 
90. [1] What type of hormone is hormone B? Amine 
91. [3] Describe how a cell uses and responds the hormones shown in the picture. A cell 

takes in T4 from the blood and converts it to T3 by deiodinases (+1), or T3 directly (+1). 
It responds by increasing the rate of cellular metabolism (energy use, heat production). 
 
[3] The following questions refer to the picture below, showing a gross dissection of 
the brain.  

 
 

92. [1] What gland is circled? Pineal 
93. [1] What hormone(s) does this gland produce? Melatonin  

 
94. [1] What is the target tissue of prolactin? Mammary glands 

  

Hormone A Hormone B 
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[15] Pathology 
Note: Disease, disorder, condition, and injuries are used synonymously in this section 
 
[7] A woman comes to an endocrinologist with unexplained darkening of the skin and 
bouts of fatigue.  
 

96. [1] What disease is affecting the patient? Addison’s disease 
97. [3] Explain the hyperpigmentation found in the patient. Because more ACTH (or MSH) 

is being produced (+2), more melanocytes are stimulated (+1) to produce melanin. This 
causes hyperpigmentation.  

98. [2] What is the most common cause of this disease in the United States? Autoimmune 
response (+1) against adrenal cortex (+1) 

99. [1] Is an appropriate treatment to administer hydrocortisone? Yes 
 
[6] A patient comes to your office with a cough and swollen neck. The patient has 
always despised dairy products and admits to recently only using Kosher salt to season 
food. She doesn’t think this is the cause of her symptoms, however, as she has only 
noticed symptoms a few weeks after switching to Kosher salt.  
 

 
 

100. [1] What condition is affecting the patient? Goiter 
101. [1] What is the cause of this patient’s condition? An iodine deficiency 
102. [3] How would you explain her symptoms appearing weeks after her diet change? The 

patient’s thyroid gland stores a large amount of iodine (+1), and also has a large amount 
of bound thyroid hormone in the blood (+1). Both of these allow for the production/use 
of thyroid hormone for a few weeks after the cause of iodine deficiency (+1).  

103. [1] Which of the following could also be a cause of this condition? 
A.  Hyperthyroidism 
B. Hypothyroidism 
C. All of the above 
D. None of the above 
 
 



SSSS 2021 – Mr.Epithelium’s Anatomy and Physiology Test - KEY 24 

[2] For the next two questions, determine the disease being described.  
 

104. [1] Patient with ketonuria, increased thirst, and persistent hunger. Diabetes mellitus 
105. [1] Obese patient bruises often and has a rounded face. Cushing’s syndrome 

 

 


