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Biology 251  
15 September 2009 

Exam One 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and then 
blacken the letter boxes below the corresponding letters of your name and ID number.   You will 
have 4 points deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION # AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 33 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the 
corresponding letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  
Partial credit of ½ point may be available for questions that have answers such as “all the above”, 
“both a and b are true”, etc. 
 
1. What are the two extracellular fluid compartments of the body? 

a) intracellular fluid and interstitial fluid 
b) intracellular fluid and blood 
c) intracellular fluid and plasma 
d) interstitial fluid and blood 
e) interstitial fluid and plasma 

 
2. Cells specialized for contraction and force generation form which type of primary tissue? 

a) muscle tissue 
b) nervous tissue 
c) epithelial tissue 
d) connective tissue 
e) none of the above 

 
3. Which of the following accurately represents the order of complexity for the components of 

the body, from least to most complex? 
a) tissues, cells, organs, organ systems 
b) organ systems, organs, tissues, cells 
c) cells, tissues, organs, organ systems 
d) organ systems, cells, tissues, organs 
e) cells, tissues, organ systems, organs 

 
4. Organs of the body are defined as ________. 

a) two or more tissues combined to form a structure that allows each tissue to function 
independently 

b) a collection of cells that function independently of one another 
c) a collection of cells that perform similar functions 
d) a collection of tissues that function independently of one another 
e) a combination of two or more tissues that makes a structure which performs specific 

functions 
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5. Which of the following is an example of negative feedback? 
a) When a person stands up, blood pressure decreases due to blood pooling in the feet and 

legs. The heart and blood vessels respond in such a way as to bring blood pressure back 
toward normal. 

b) During childbirth, uterine contractions push the baby against the cervix. This pressure 
stimulates the release of a hormone, oxytocin, that triggers stronger uterine contractions. 
This cycle continues until the baby is born. 

c) When a person smells good food, his mouth waters due to the production of saliva. The 
saliva will help digest the food once it has been consumed. 

d) both a and c 
e) both b and c 

 
6. Homeostasis is a term which describes the process whereby the body ________. 

a) maintains a variable internal environment 
b) maintains a constant internal and external environment 
c) maintains a constant external environment 
d) maintains a constant internal environment 
e) affects the external environment 

 
7. The thin structure which encloses cells and forms a barrier that is selectively permeable is 

called the 
a) Nucleus 
b) Cell membrane 
c) Cytoplasm 
d) Golgi complex 
e) Mitochondrion 

 
8. The _____ is involved in the synthesis of proteins. 

a) rough endoplasmic reticulum 
b) smooth endoplasmic reticulum 
c) Golgi complex 
d) lysosomes 
e) mitochondria 

 
9. The destination point for vesicles from the endoplasmic reticulum is the 

a) rough endoplasmic reticulum 
b) smooth endoplasmic reticulum 
c) Golgi complex 
d) lysosomes 
e) mitochondria 

 
10. Which of the following filaments is the dominant component of cilia and flagella? 

a) intermediate filaments 
b) microfilaments 
c) microtubules 
d) all of the above 
e) none of the above 
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11. Metabolic pathway(s) that produce ATP only in the presence of oxygen is (are) 
a) Krebs cycle 
b) glycolysis 
c) oxidative phosphorylation 
d) a and c only 
e) all the above 

 
12. Metabolic pathway(s) that transform high energy electrons into ATP is (are) 

a) Krebs cycle 
b) glycolysis 
c) oxidative phosphorylation 
d) a and c only 
e) all the above 

 
13. The phospholipid bilayer of the cell membrane has 

a) polar heads on inside and non-polar tails on outside of bilayer 
b) non-polar heads on inside and polar tails on outside of bilayer 
c) polar heads and non-polar tails randomly assorted within bilayer 
d) polar heads on outside and non-polar tails on inside of bilayer 
e) no polarity associated with it at all 

 
14. A cell membrane is likely to be most permeable to which of the following? 

a) a small polar molecule 
b) a large polar molecule 
c) a small non-polar molecule 
d) a large non-polar molecule 
e) none of the above can cross a cell membrane 

 
15. Which of the following can move a substance against its concentration gradient? 

a) passive diffusion 
b) facilitated diffusion 
c) active transport 
d) both b and c 
e) all the above 

 
16. Which of the following would have a greater electrical attraction for sodium ions to enter the 

cell? 
a) cell with membrane potential = 0 mV 
b) cell with membrane potential = +20 mV 
c) cell with membrane potential = -50 mV 
d) cell with membrane potential = -90 mV 
e) cell with membrane potential = -70 mV 

 
17. Which of the following statements about osmosis is true? 

a) Water will diffuse from high water concentration to low water concentration, just like 
solutes do. 

b) Solutes that can not permeate the membrane do not influence water movement across the 
membrane. 

c) Water will diffuse from high solute concentration to low solute concentration. 
d) both a and c 
e) all of the above 
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18. Imagine an experimental situation in which a cell contains only D+ and G- ions in equal 
amounts, only has channels that allow D+ to cross the membrane, and is in a solution 
containing no ions.  Initially, D+ will diffuse ____ the cell, going down its _____ gradient; 
ultimately at equilibrium the net diffusion of D+ will ____ because of the _____ gradient. 
a) Out of; concentration; stop; electrical 
b) Out of, electrical; stop; concentration 
c) Out of; concentration; continue; concentration 
d) Into; concentration; stop; electrical 
e) Out of; electrical; continue; concentration 

 
19. When a membrane is at resting potential, there is 

a) passive movement of K+ out of, and passive movement of Na+ into, the cell 
b) passive movement of Na+ out of, and passive movement of K+ into, the cell 
c) active transport of Na+ out of, and active transport of K+ into, the cell 
d) no net diffusion of Na+ and K+ because all passive movement is balanced by active 

transport 
e) all the above are true except b 

 
20. Part  A of Figure 1 occurs because 

a) Na+ enters the cell going down both its concentration and electrical gradient 
b) Na+  enters the cell going down its concentration gradient but against its electrical 

gradient 
c) K+ enters the cell going down its concentration gradient but against its electrical gradient 
d) K+ leaves the cell going down both its concentration and electrical gradient 
e) A- leaves the cell going down both its concentration and electrical gradient 

 
 
 
 
 
 
 
 
 

 
21. Mylenation of a neuron increases conduction speed of an action potential by 

a) increasing the speed at which the Na+-K+-ATPase pump acts 
b) causing more Na+ channels to open 
c) allowing action potentials to jump between Nodes of Ranvier instead of traveling along 

every part of the membrane 
d) eliminating the refractory period 
e) all the above are true 

 
22. An action potential originates at the ____ and travels along the axon until it reaches the ____. 

a) axon hillock : dendrite 
b) dendrite : axon terminal 
c) dendrite : axon hillock 
d) axon terminal : axon hillock 
e) axon hillock : axon terminal 

 

A

Fig. 1 
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23. During which of the following states are the majority of voltage-gated sodium channels 
closed and incapable of opening. 
a) during the relative refractory period 
b) during depolarization 
c) during the absolute refractory period 
d) at the resting membrane potential 
e) during both the relative and absolute refractory periods 

 
24. Which of the following statements is FALSE? 

a) Graded potentials and action potentials are caused by ions moving through channels. 
b) Graded potentials do not have refractory periods, but action potentials do. 
c) Graded potentials and action potentials are all-or-none. 
d) Graded potentials and action potentials can change the membrane potential of adjacent 

areas of the membrane through electrical conduction 
e) None of the above are False. 

 
25. When an action potential reaches the axon terminal of a presynaptic neuron, it causes  _____ 

channels to open and this ion ______ the presynpatic neuron. 
a) Neurotransmitter, exits 
b) Ca++, enters 
c) A-, exits 
d) Cl-, enters 
e) Ca++; exits 

26. which in turn cause the release of _____ from synaptic vesicles into the synapse, 
a) Na+ 
b) neurotransmitters 
c) Ca++ 
d) A- 
e) Cl- 

27. which when binding to receptors on the membrane of an excitatory postsynaptic neuron 
causes 
a) the membrane to depolarize a little 
b) the membrane to hyperpolarize a little 
c) a net movement of positive ions out of  the cell 
d) a net movement of positive ions into the cell 
e) both a and d 

 
28. Multiple rapid firings of a single excitatory presynaptic neuron can cause 

a) spatial summation 
b) temporal summation 
c) inhibition 
d) all the above  
e) either b or c 

  
29. An inhibitory synapse functions like an excitatory synapse except 

a) There is a net movement of positive ions out of the postsynaptic neuron 
b) There is a net movement of positive ions into the postsynaptic neuron 
c) The membrane of the postsynaptic neuron depolarizes 
d) Both a and c are true 
e) Both b and c are true 
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30. Which of the following statements about Grand Postsynaptic Potentials is false? 
a) They are the sum of all excitatory and inhibitory postsynaptic potentials 
b) They can be caused by temporal summation 
c) They can be caused by spatial summation 
d) Excitatory and inhibitory postsynaptic potential can cancel each other out 
e) None of the above are false 

 
31. Tetanus toxin prevents the release of _____ from ______ presnyaptic inputs that terminate on 

motor neurons; this results in muscles that can not ________. 
a) Dopamine; inhibitory; relax 
b) GABA; inhibitory; relax 
c) Dopamine; excitatory; contract 
d) GABA; inhibitory; contract 
e) GABA; excitatory; relax 

 
32. Disease caused by autoimmune destruction of myelin 

a) Tay Sachs 
b) Muscular dystrophy 
c) Multiple Sclerosis 
d) Tetanus  
e) Cystic Fibrosis 

 
33. Disease caused by lack of Cl- channels in exocrine gland cells. 

a) Tay Sachs 
b) Muscular dystrophy 
c) Multiple Sclerosis 
d) Tetanus  
e) Cystic Fibrosis 
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Biology 251  
14 September 2010 

Exam One 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and then blacken 
the letter boxes below the corresponding letters of your name and ID number.   You will have 4 points 
deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION # AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 33 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the corresponding 
letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  Partial credit of ½ point 
may be available for questions that have answers such as “all the above”, “both a and b are true”, etc. 
 
1) Tetanus toxin prevents the release of ____ from __ presynaptic inputs that terminate on ___. 

a) Dopamine; inhibitory; motor neurons 
b) GABA; inhibitory; motor neurons 
c) Dopamine; excitatory; motor neurons 
d) GABA; inhibitory; parasympathetic neurons 
e) GABA; excitatory; motor neurons 

 
2) Synaptic vesicles store ________. 

a) calcium 
b) sodium 
c) potassium 
d) neurotransmitter 
e) enzymes that degrade neurotransmitter 

 
3) Total body water is composed of ________. 

a) intracellular and interstitial fluid 
b) extracellular fluid only 
c) plasma and intracellular fluid 
d) intracellular and extracellular fluid 
e) intracellular fluid only 

 
4) Which of the following does NOT directly determine the rate at which an ion will move passively 

across a membrane? 
a) permeability of the membrane 
b) membrane surface area 
c) amount of ATP available 
d) concentration gradient 
e) none of the above 
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5) Restoration of ion concentrations after an action potential occurs by 
a) the Na+ leak cycle 
b) the Na+-K+-ATPase pump 
c) the K+ leak cycle 
d) A- moving down its concentration gradient 
e) a and b occurring together 

 
6) Which of the following descriptions INCORRECTLY describes the tissue type? 

a) Muscle tissue is specialized for contraction and generation of force. 
b) Epithelial tissue forms glands. 
c) Nervous tissue is specialized for transmission of electrical impulses. 
d) Connective tissue is specialized for exchange between the internal and external environments. 
e) Epithelial tissue lines the lumen of internal organs. 

 
7) The potassium equilibrium potential is -94 mV. What does this means? 

a) at the resting membrane potential of neurons, potassium is at equilibrium 
b) at -94 mV, the concentration gradient for potassium movement is zero 
c) at -94 mV, the electrical gradient for potassium movement is zero 
d) at -94 mV, the concentration gradient for potassium movement is opposed exactly by the 

electrical gradient 
e) at -94 mV, potassium movement is opposed exactly by sodium movement 

 
8) In terms of energy production, the Krebs cycle is significant because it ________. 

a) directly produces large amounts of ATP 
b) breaks down glucose 
c) reduces the coenzymes NAD and FAD for oxidative phosphorylation 
d) produces lactic acid 
e) provides Acetyl CoA for glucose synthesis 

 
9) The repolarization phase of action potentials in neurons is due primarily to _____. 

a) increased activity of the Na+/K+ pump 
b) sodium flow out of the cell 
c) sodium flow into the cell 
d) potassium flow into the cell 
e) potassium flow out of the cell 

 
10) Which of the following is (are) dominant component(s) of cilia and flagella? 

a) microfilaments only 
b) intermediate filaments only 
c) microtubules only 
d) microfilaments and microtubules 
e) microfilaments and intermediate filaments 

 
11) Which of the following components of the plasma membrane form ion channels? 

a) Phospholipids 
b) Cholesterol 
c) Carbohydrates 
d) Proteins 
e) Both a and d 
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12) As an action potential is propagated away from the axon hillock, why does propagation continue in 
one direction? 
a) the region just behind the action potential is in the absolute refractory period 
b) the region just in front of the action potential is in the absolute refractory period 
c) the region just behind the action potential is in the relative refractory period 
d) the region just in front of the action potential is in the relative refractory period 
e) they will travel the path of least resistance 

 
13) Molecules with a relatively high lipid solubility (i.e., are lipophilic) are capable of crossing the 

membrane ________. 
a) directly across the lipid bilayer 
b) only through specific protein channels 
c) only with the addition of energy 
d) only indirectly by moving across a carrier protein 
e) only through specific lipid channels 

 
14) Voltage-gated calcium channels in the axon terminal open in response to which of the following? 

a) initiation of an action potential in the axon hillock 
b) arrival of an action potential at the axon terminal 
c) neurotransmitter binding to receptor 
d) summation of graded potentials at the axon hillock 
e) paracrines released from the post-synaptic cell 

 
15) In facilitated diffusion, ________. 

a) a molecule is moved down its concentration gradient with the assistance of a protein carrier 
molecule, and no energy is required 

b) a molecule is moved against its concentration gradient with the assistance of a protein carrier 
molecule and requires energy 

c) a molecule is moved against its concentration gradient with the assistance of a protein carrier 
molecule, but no energy is required 

d) a molecule is moved against its concentration gradient while Na is moved with its concentration 
gradient 

e) a molecule is moved with its concentration gradient while Na is moved against its concentration 
gradient 

 
16) Continuous with the outer portion of the nuclear membrane, this membrane-bound structure functions 

in the synthesis of secretory proteins, integral membrane proteins, or proteins bound for other 
organelles. 
a) rough endoplasmic reticulum 
b) smooth endoplasmic reticulum 
c) mitochondria 
d) lysosome 
e) nucleolus 

 
17) Of the 38 ATP produced per glucose molecule oxidized, 34 are produced by _____ in the _______. 

a) glycolysis, cytosol 
b) glycolysis, mitochondria 
c) the krebs cycle, mitochondria 
d) oxidative phosphorylation, mitochondria 
e) oxidative phosphorylation, cytosol 
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18) What tissue type lines internal hollow organs and external surfaces of the body, providing a barrier 
between the internal and external environment? 
a) epithelial tissue 
b) muscle tissue 
c) nervous tissue 
d) connective tissue 
e) reticular tissue 

 
19) What are the two extracellular fluid compartments of the body? 

a) intracellular fluid and interstitial fluid 
b) intracellular fluid and blood 
c) intracellular fluid and plasma 
d) interstitial fluid and blood 
e) interstitial fluid and plasma 

 
20) A change in a cell's membrane potential, such that it becomes more positive, is referred to as a 

________. 
a) Depolarization 
b) Hyperpolarization 
c) Hypopolarization 
d) Polarization 
e) repolarization 

 
21) What organelle packages and directs proteins to their proper destination?  

a) ribosomes 
b) smooth endoplasmic reticulum 
c) rough endoplasmic reticulum 
d) Golgi apparatus 
e) Lysosomes 

 
22) Under anaerobic conditions, what is pyruvate converted to and where does this occur? 

a) Acetyl CoA in the mitochondria 
b) Acetyl CoA in the cytosol 
c) lactate in the mitochondria 
d) lactate in the cytosol 
e) fatty acid in the cytosol 

 
23) The depolarization phase of the action potential is generated by a rapid ________. 

a) opening of sodium channels 
b) closure of potassium channels 
c) closure of sodium channels 
d) opening of potassium channels 
e) opening of chloride channels 

 
24) The smallest living units capable of carrying out their own basic life functions are called ________. 

a) organs 
b) organ systems 
c) tissues 
d) cells 
e) organelles 
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25) Which of the following is an example of negative feedback? 
a) If blood pressure increases above normal, baroreceptors in major arteries detect the change and 

send signals to the brain. Certain areas of the brain then send signals to the nerves that control the 
heart and blood vessels to make the heart beat slower and the blood vessels increase in diameter, 
which in turn reduce the blood pressure. 

b) During a blood clot, platelets release ADP, which stimulates platelet aggregation, causing 
platelets to release more ADP. 

c) During an infection, the body temperature set point is increased. The hypothalamus 
communicates to skeletal muscles to shiver and to blood vessels to decrease blood flow to the 
skin, causing a rise in body temperature. 

d) At the time of birth, uterine contractions push the baby toward the cervix. Receptors in the cervix 
detect the pressure caused by the baby and cause the release of a hormone called oxytocin. This 
hormone stimulates stronger uterine contractions, which push more on the baby, causing an 
increase in pressure and another increase in oxytocin. The cycle continues until the baby is 
delivered from the mother. 

e) Consumption of caffeine increases urine output, causing dehydration. 
 

26) What type of ion channels are necessary for the function of the axon and the axon terminal? 
a) receptor-gated 
b) mechanically-gated 
c) ligand-gated 
d) voltage-gated 
e) chemically-gated 

 
27) A membrane permeable to water separates a chamber into two compartments: A and B. Compartment 

A contains a 10 mM solution of non-permeating solute, whereas compartment B contains a 40 mM 
solution of non-permeating solute. Which of the following statements is true? 
a) Solute will move from side A to B, and water will move from side B to A. 
b) Solute will move from side B to A, and water will move from side A to B. 
c) Both water and solute will move from side B to A. 
d) Water will move from side A to B, but solute will not move. 
e) Water will move from side B to A, but solute will not move. 

 
28) The phospholipid bilayer of the cell membrane has 

a) polar heads on inside and non-polar tails on outside of bilayer 
b) non-polar heads on inside and polar tails on outside of bilayer 
c) polar heads and non-polar tails randomly assorted within bilayer 
d) polar heads on outside and non-polar tails on inside of bilayer 
e) no polarity associated with it at all 

 
29) What is a change in the postsynaptic potential that brings membrane potential closer to threshold 

called? 
a) excitatory postsynaptic potential 
b) inhibitory postsynaptic potential 
c) suprathreshold postsynaptic potential 
d) hyperpolarizing postsynaptic potential 
e) inhibitory presynaptic potential 
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30) The binding of a neurotransmitter to its receptor at an inhibitory synapse can lead to the ________ of 
________ channels. 
a) opening : potassium 
b) closure : potassium 
c) opening : sodium 
d) closing : chloride 
e) opening : calcium 

 
31) At the resting membrane potential, the membrane is most permeable to ________, which moves 

________ the cell due to its electrochemical gradient. 
a) sodium : into 
b) potassium : into 
c) potassium : out of 
d) sodium : out of 
e) chloride : into 

 
32) Which of the following statements about cocaine is (are) true? 

a) Cocaine competitively binds with protein transporter that removes dopamine from synapse 
b) When cocaine is present, dopamine remains in the synapse too long and continues to interact with 

postsynaptic binding sites 
c) Cocaine results in prolonged activation of neural pathways 
d) All the above are true 
e) Only a and c are true 

 
33) Disease caused by fat accumulation in neurons in the brain 

a) Tay Sachs 
b) ALS (Lou Gehrig’s disease) 
c) Multiple Sclerosis 
d) Parkinson’s 
e) Cystic Fibrosis 
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Biology 251  
13 September 2011 

Exam One 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and 
then blacken the letter boxes below the corresponding letters of your name and ID number.   You 
will have 4 points deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION # AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 33 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the 
corresponding letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  
Partial credit of ½ point may be available for questions that have answers such as “all the above”, 
“both a and b are true”, etc. 
 
1. When an action potential reaches the axon terminal of a presynaptic neuron, it causes  _____ channels 

to open and this ion ______ the presynpatic neuron. 
a) Neurotransmitter, exits 
b) Ca++, enters 
c) A-, exits 
d) Cl-, enters 
e) Ca++; exits 

2. which in turn cause the release of _____ from synaptic vesicles into the synapse, 
a) Na+ 
b) neurotransmitters 
c) Ca++ 
d) A- 
e) Cl- 

3. which when binding to receptors on the membrane of an excitatory postsynaptic neuron causes 
a) the membrane to depolarize a little 
b) the membrane to hyperpolarize a little 
c) a net movement of positive ions out of  the cell 
d) a net movement of positive ions into the cell 
e) both a and d 

 
4. Tetanus toxin prevents the release of _____ from ______ presnyaptic inputs that terminate on motor 

neurons; this results in muscles that can not ________. 
a) Dopamine; inhibitory; relax 
b) GABA; inhibitory; relax 
c) Dopamine; excitatory; contract 
d) GABA; inhibitory; contract 
e) GABA; excitatory; relax 

 
 
 
 



 2

5. The repolarization phase of action potentials in neurons is due primarily to _____. 
a) increased activity of the Na+/K+ pump 
b) sodium flow out of the cell 
c) sodium flow into the cell 
d) potassium flow into the cell 
e) potassium flow out of the cell 

 
6. Which of the following statements is FALSE? 

a) Graded potentials and action potentials are caused by ions moving through channels. 
b) Graded potentials do not have refractory periods, but action potentials do. 
c) Graded potentials and action potentials are all-or-none. 
d) Graded potentials and action potentials can change the membrane potential of adjacent areas of 

the membrane through electrical conduction 
e) None of the above are False. 

 
7. Between two which fluid compartments is exchange of water and ions virtually unrestricted? 

a) intracellular fluid and interstitial fluid 
b) intracellular fluid and blood 
c) intracellular fluid and plasma 
d) interstitial fluid and plasma 
e) a, b and c are all true 

 
8. Which of the following would have a greater electrical attraction for sodium ions to enter the cell? 

a) cell with membrane potential = 0 mV 
b) cell with membrane potential = +20 mV 
c) cell with membrane potential = -50 mV 
d) cell with membrane potential = -90 mV 
e) cell with membrane potential = -70 mV 

 
9. The ______ digest cellular debris and foreign materials. 

a) rough endoplasmic reticulum 
b) smooth endoplasmic reticulum 
c) Golgi complex 
d) lysosomes 
e) mitochondria 

 
10. Which of the following can move a solute against its concentration gradient? 

a) passive diffusion 
b) facilitated diffusion 
c) active transport 
d) both b and c 
e) all the above 

 
11. What organelle packages and directs proteins to their proper destination?  

a) ribosomes 
b) smooth endoplasmic reticulum 
c) rough endoplasmic reticulum 
d) Golgi apparatus 
e) lysosomes 
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12. The cytosol is 
a) a selectively permeable mechanical barrier that encloses a cell 
b) a distinct membrane bound sphere that contains DNA 
c) one continuous organelle 
d) a semiliquid mass laced with an elaborate protein network 
e) an internal scaffolding that supports the cell membrane 

 
13. Of the 38 ATP produced per glucose molecule oxidized, 34 are produced by ___ in the __. 

a) glycolysis, cytosol 
b) glycolysis, mitochondria 
c) krebs cycle, mitochondria 
d) oxidative phosphorylation, mitochondria 
e) oxidative phosphorylation, cytosol 

 
14. Under anaerobic conditions, what is pyruvate converted to and where does this occur? 

a) acetyl coenzyme A in the mitochondria 
b) acetyl coenzyme A in the cytosol 
c) lactate in the mitochondria 
d) lactate in the cytosol 
e) fatty acid in the cytosol 

 
15. Neurotransmitters are removed from the synapse by 

a) Being inactitvated by enzymes 
b) The Na+-K+-ATPase pump 
c) Being actively tranported back into the presynaptic neuron 
d) Only a and c 
e) All the above 

 
16. A cell membrane is likely to be most permeable to which of the following? 

a) a small polar molecule 
b) a large polar molecule 
c) a small non-polar molecule 
d) a large non-polar molecule 
e) none of the above can cross a cell membrane 

 
17. Multiple rapid firings of a single excitatory presynaptic neuron can cause 

a) spatial summation 
b) temporal summation 
c) inhibition 
d) all the above  
e) both b and c 

  
18. Which of the following accurately represents the order of complexity for the components of the body, 

from least to most complex? 
a) tissues, cells, organs, organ systems 
b) organ systems, organs, tissues, cells 
c) cells, tissues, organs, organ systems 
d) organ systems, cells, tissues, organs 
e) cells, tissues, organ systems, organs 
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19. A membrane permeable to water separates a chamber into two compartments: A and B. Compartment 
A contains a 10 mM solution of non-permeating solute, whereas compartment B contains a 40 mM 
solution of non-permeating solute. Which of the following statements is true? 
a) Solute will move from side A to B, and water will move from side B to A. 
b) Solute will move from side B to A, and water will move from side A to B. 
c) Both water and solute will move from side B to A. 
d) Water will move from side A to B, but solute will not move. 
e) Water will move from side B to A, but solute will not move. 

 
20. The phospholipid bilayer of the cell membrane has 

a) polar heads on inside and non-polar tails on outside of bilayer 
b) non-polar heads on inside and polar tails on outside of bilayer 
c) polar heads and non-polar tails randomly assorted within bilayer 
d) polar heads on outside and non-polar tails on inside of bilayer 
e) no polarity associated with it at all 

 
21. ______ maintain the asymmetrical cell shape of axons, and help transport secretory vesicles. 

a) micotubules 
b) microfilaments 
c) intermediate filaments 
d) microtrabicular lattice 
e) mitochondria 

 
22. The rapid depolarization of a neuron membrane when threshold is reached occurs because 

a) the Na+-K+-ATPase pump breaks down 
b) the K+ channels are voltage gated and open at threshold 
c) the Na+ channels are voltage gated and open at threshold 
d) Ca++ channels are voltage gated and close at threshold 
e) Both c and d are true 

 
23. Disease caused by autoimmune destruction of myelin 

a) Tay Sachs 
b) Muscular dystrophy 
c) Multiple Sclerosis 
d) Tetanus  
e) Cystic Fibrosis 

 
24. Restoration of ion concentrations after an action potential occurs by 

a) the Na+ leak cycle 
b) the Na+-K+-ATPase pump 
c) the K+ leak cycle 
d) A- moving down its concentration gradient 
e) a, b and c occuring together 

 
25. An action potential originates at the ____ and travels along the axon until it reaches the ____. 

a) axon hillock : dendrite 
b) dendrite : axon terminal 
c) dendrite : axon hillock 
d) axon terminal : axon hillock 
e) axon hillock : axon terminal 

 



 5

26. Organs of the body are defined as ________. 
a) two or more tissues combined to form a structure that allows each tissue to function 

independently 
b) a collection of cells that function independently of one another 
c) a collection of cells that perform similar functions 
d) a collection of tissues that function independently of one another 
e) a combination of two or more tissues that makes a structure which performs specific functions 

 
27. An inhibitory synapse functions like an excitatory synapse except 

a) There is a net movement of positive ions out of the postsynaptic neuron 
b) There is a net movement of positive ions into the postsynaptic neuron 
c) The membrane of the postsynaptic neuron depolarizes 
d) Both a and c are true 
e) Both b and c are true 

 
28. What are the two extracellular fluid compartments of the body? 

a) intracellular fluid and interstitial fluid 
b) intracellular fluid and blood 
c) intracellular fluid and plasma 
d) interstitial fluid and blood 
e) interstitial fluid and plasma 

 
29. Which of the following is an example of negative feedback? 

a) If blood pressure increases above normal, baroreceptors in major arteries detect the change and 
send signals to the brain. Certain areas of the brain then send signals to the nerves that control the 
heart and blood vessels to make the heart beat slower and the blood vessels increase in diameter, 
which in turn reduce the blood pressure. 

b) During a blood clot, platelets release ADP, which stimulates platelet aggregation, causing 
platelets to release more ADP. 

c) During an infection, the body temperature set point is increased. The hypothalamus 
communicates to skeletal muscles to shiver and to blood vessels to decrease blood flow to the 
skin, causing a rise in body temperature. 

d) At the time of birth, uterine contractions push the baby toward the cervix. Receptors in the cervix 
detect the pressure caused by the baby and cause the release of a hormone called oxytocin. This 
hormone stimulates stronger uterine contractions, which push more on the baby, causing an 
increase in pressure and another increase in oxytocin. The cycle continues until the baby is 
delivered from the mother. 

e) Consumption of caffeine increases urine output, causing dehydration. 
 

30. What tissue type lines internal hollow organs and external surfaces of the body, providing a barrier 
between the internal and external environment? 
a) epithelial tissue 
b) muscle tissue 
c) nervous tissue 
d) connective tissue 
e) reticular tissue 
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31. As an action potential is propagated away from the axon hillock, propagation continues in one 
direction only because ________. 
a) they will travel the path of least resistance 
b) the region just in front of the action potential is in the absolute refractory period 
c) the region just behind the action potential is in the relative refractory period 
d) the region just in front of the action potential is in the relative refractory period 
e) the region just behind the action potential is in the absolute refractory period 

 
32. Which of the following components of the plasma membrane form ion channels? 

a) membrane proteins that span the membrane 
b) cholesterol 
c) phospholipids 
d) membrane proteins located only on the outer surface of membrane 
e) carbohydrates 

 
33. Disease caused by fat accumulation in neurons in the brain 

a) Tay Sachs 
b) ALS (Lou Gehrig’s disease) 
c) Multiple Sclerosis 
d) Parkinson’s 
e) Cystic Fibrosis 
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Biology 251  
11 September 2012 

Exam One 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and 
then blacken the letter boxes below the corresponding letters of your name and ID number.   You 
will have 4 points DEDUCTED if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION # AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 33 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the 
corresponding letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  
Partial credit of ½ point may be available for questions that have answers such as “all the above”, 
“both a and b are true”, etc. 
 
1. The refractory period of an action potential 

a) ensures unidirectional movement of the action potential 
b) sets an upper limit to the frequency of occurrence of action potentials 
c) occurs so that the Na+-K+-ATPase pumps can restore the gradients 
d) both a and b 
e) both a and c 

 
2. The smallest living units capable of carrying out their own basic life functions are called ___. 

a) organs 
b) organ systems 
c) tissues 
d) cells 
e) organelles 

 
3. In terms of energy production, the Krebs cycle is significant because it ________. 

a) directly produces large amounts of ATP 
b) breaks down glucose 
c) produces reduced coenzymes for oxidative phosphorylation 
d) produces lactic acid 
e) provides AcetylCo A for glucose synthesis 

 
4. Disease caused by autoimmune destruction of myelin 

a) Tay Sachs 
b) Muscular Dystrophy 
c) Multiple Sclerosis 
d) Tetanus  
e) Cystic Fibrosis 
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5. Tissue type that includes blood and bones. 
a) nervous tissue 
b) epithelial tissue 
c) endocrine tissue 
d) muscle tissue 
e) connective tissue 

 
6. The final integration of postsynaptic potentials that determines whether an action potential is 

generated occurs within what region of a neuron? 
a) dendrites 
b) cell body 
c) axon 
d) axon hillock 
e) rough endoplasmic reticulum 

 
7. Cell junction(s) characterized by connexons, which allow direct passage of material between cells, 

is/are   
a) desmosome 
b) tight junction 
c) gap junction 
d) both a and b 
e) both b and c 

 
8. Synaptic vesicles store ________. 

a) Calcium 
b) Sodium 
c) Potassium 
d) Neurotransmitter 
e) Enzymes that degrade neurotransmitter 

 
9. The destination point for vesicles from the endoplasmic reticulum is the 

a) rough endoplasmic reticulum 
b) smooth endoplasmic reticulum 
c) Golgi complex 
d) lysosomes 
e) mitochondria 

 
10. ______ maintain the asymmetrical cell shape of axons, and help transport secretory vesicles. 

a) micotubules 
b) microfilaments 
c) intermediate filaments 
d) microtrabicular lattice 
e) mitochondria 

 
11. The thin structure which encloses cells and forms a barrier that is selectively permeable is called the 

a) Nucleus 
b) Cell membrane 
c) Cytoplasm 
d) Golgi complex 
e) Mitochondrion 
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12. The products of anerobic (without oxygen) glycolysis from one glucose molecule is/are 
a) 2 ATP 
b) one reduced coenzyme 
c) lactic acid  
d) both a and c 
e) a, b and c 

 
13. The portion of body water outside of cells that bathes most cells of the body is called ________. 

a) intracellular fluid 
b) intercellular fluid 
c) interstitial fluid 
d) plasma 
e) extracellular fluid 

 
14. Which of the following can NOT move a substance against its concentration gradient? 

a) passive diffusion 
b) facilitated diffusion 
c) active transport 
d) all the above  
e) both a and b 

 
15. Mylenation of a neuron increases conduction speed of an action potential by 

a) increasing the speed at which the Na+-K+-ATPase pump acts 
b) causing more Na+ channels to open 
c) allowing action potentials to jump between Nodes of Ranvier instead of traveling along every part 

of the membrane 
d) eliminating the refractory period 
e) all the above are true 

 
16. What type of ion channels are necessary for the function of the axon and the axon terminal? 

a) receptor-gated 
b) mechanically-gated 
c) ligand-gated 
d) voltage-gated 
e) chemically-gated 

 
17. Which of the following components of the plasma membrane form ion channels? 

a) Phospholipids 
b) Cholesterol 
c) Carbohydrates 
d) Proteins 
e) Both a and d 

 
18. As a membrane's permeability to a particular ion increases, membrane potential will move ________ 

that ion's ________. 
a) away from : electrical gradient 
b) away from : electrochemical gradient 
c) away from : equilibrium potential 
d) closer to : electrochemical gradient 
e) closer to : equilibrium potential 
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19. Which of the following does NOT directly determine the rate at which an ion will move passively 
across a membrane? 
a) permeability of the membrane 
b) membrane surface area 
c) amount of ATP available 
d) concentration gradient 
e) none of the above 

 
20. In a neuron with a resting membrane potential of -70 mV: 

a) Na+ passively leaks in, K+ passively leaks out, and the Na+-K+-ATPase pump balances the passive 
leaking of ions 

b) Na+ passively leaks out, K+ passively leaks in, and the Na+-K+-ATPase pump balances the passive 
leaking of ions 

c) Na+ passively leaks in, K+ passively leaks out, and the Na+-K+-ATPase pump contributes nothing 
d) Na+ passively leaks out, K+ passively leaks in, and the Na+-K+-ATPase pump contributes nothing 
e) no ion leaks or pumps are operating at all when a membrane is at resting potential 

 
21. Part  A of Fig. 1 occurs because 

a) Na+ enters the cell going down both its concentration and electrical gradient 
b) Na+  enters the cell going down its concentration gradient but against its electrical gradient 
c) K+ enters the cell going down its concentration gradient but against its electrical gradient 
d) K+ leaves the cell going down both its concentration and electrical gradient 
e) A- leaves the cell going down both its concentration and electrical gradient 

 
22. Part  B of Fig. 1 occurs because 

a) Na+ enters the cell going down both its concentration and electrical gradient 
b) Ca++  enters the cell going down its concentration gradient but against its electrical gradient 
c) K+ enters the cell going down its concentration gradient but against its electrical gradient 
d) K+ leaves the cell going down both its concentration and electrical gradient 
e) Cl- enters the cell going down both its concentration and electrical gradient 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A

B

Fig. 1 
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23. When an action potential reaches the axon terminal of a presynaptic neuron, it causes  Ca++ channels 
to open so that Ca++ ______ the cell by _________; 
a) enters; active transport 
b) enters; passive diffusion 
c) enters; osmosis 
d) exits; active transport 
e) exits; passive diffusion 

24. which causes the release of _____ through exocytosis, which, when binding to receptors on the 
postsynaptic membrane at an inhibitory synapse causes ___________________. 
a) neurotransmitter; the membrane to depolarize a little 
b) neurotransmitter; the membrane to hyperpolarize a little 
c) Na+; the membrane to depolarize a little 
d) Na+; the membrane to hyperpolarize a little 
e) K+; the membrane to hyperpolarize a little 

 
25. At the resting membrane potential, the neuron membrane is most permeable to ________, which 

moves ________ the cell due to its electrochemical gradient. 
a) sodium : into 
b) potassium : into 
c) potassium : out of 
d) sodium : out of 
e) chloride : into 

 
26. Continuous with the outer portion of the nuclear membrane, this membrane-bound structure functions 

in the synthesis of secretory proteins, integral membrane proteins, or proteins bound for other 
organelles. 
a) rough endoplasmic reticulum 
b) smooth endoplasmic reticulum 
c) mitochondria 
d) lysosome 
e) Golgi complex 

 
27. Which of the following statements about cocaine is (are) true? 

a) Cocaine competitively binds with protein transporter that removes dopamine from synapse 
b) When cocaine is present, dopamine remains in the synapse too long and continues to interact with 

postsynaptic binding sites 
c) Cocaine results in prolonged activation of neural pathways 
d) All the above are true 
e) Only a and c are true 

 
28. The internal environment kept constant by homeostasis is 

a) ICF 
b) total body water 
c) plasma 
d) intersitial fluid 
e) both c and d 
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29. Cells specialized for the exchange of material with the environment form which type of primary 
tissue? 
a) muscle tissue 
b) nervous tissue 
c) epithelial tissue 
d) connective tissue 
e) none of the above 

 
30. During which of the following states are the majority of voltage-gated sodium channels closed and 

incapable of opening? 
a) during the relative refractory period 
b) during depolarization 
c) during the absolute refractory period 
d) at the resting membrane potential 
e) during both the relative and absolute refractory periods 

 
31. Tetanus toxin prevents the release of _____ from ______ presnyaptic inputs that terminate on motor 

neurons; this results in muscles that can not ________. 
a) Dopamine; inhibitory; relax 
b) GABA; inhibitory; relax 
c) Dopamine; excitatory; contract 
d) GABA; inhibitory; contract 
e) GABA; excitatory; relax 

 
32. Which of the following is an example of negative feedback? 

a) When a person stands up, blood pressure decreases due to blood pooling in the feet and legs. The 
heart and blood vessels respond in such a way as to bring blood pressure back to normal. 

b) During childbirth, uterine contractions push the baby against the cervix. This pressure stimulates 
the release of a hormone, oxytocin, that triggers stronger uterine contractions. This cycle 
continues until the baby is born. 

c) When a person smells good food, his mouth waters due to the production of saliva. The saliva 
will help digest the food once it has been consumed. 

d) both a and c 
e) both b and c 

 
33. Which of the following statements about Grand Postsynaptic Potentials is false? 

a) They are the sum of all excitatory and inhibitory postsynaptic potentials 
b) They can be caused by temporal summation, which is multiple rapid firing by a single presynaptic 

neuron 
c) They can be caused by spatial summation, which is the simultaneous firing of multiple 

presynaptic neurons 
d) Excitatory and inhibitory postsynaptic potential can cancel each other out 
e) None of the above are false 
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