Bloe8 Chapter 38
2 15-question online student quizzes

Questions are organized by section number and have an (F), (C), or (A) at the beginning to designate the modified Bloom categories used in the test item files.
Quiz 1
(F)1. Which portion of a neuron will conduct impulses toward the cell body? 
a. axon
b. Schwann cells
c. dendrites
d. synaptic terminals

Answer: c
Hint: A typical neuron is made up of four distinct parts. Please review section 38.1 in your text. 
Feedback:
a. Incorrect. Axons are structured to conduct an impulse toward a synapse and away from a cell body.
b. Incorrect. Schwann cells are associated as support cells and do not depolarize.
c. Correct. Dendrites receive incoming information and convey it to the cell body.
d. Incorrect. Synaptic terminals receive the impulses from the cell body.

(F)2.  The role of the axon is to 

a. integrate signals from the dendrites
b. release neurotransmitter
c. conduct the action potential to the synaptic terminal
d. synthesize cellular components
e. stimulate a muscle, gland, or another neuron

Answer: c
Hint: Review section 38.1 in your textbook. The axon connects the cell body to the synaptic terminal.
Feedback: 

a. Incorrect.  This is a role of the cell body.
b. Incorrect.  This occurs at the synaptic terminals.
c. Correct. Signals received from the dendrites move through the cell body passively and are actively transported down the axon to the synaptic terminal.
d. Incorrect.  This is a role of the cell body.
e. Incorrect.  This occurs at the synaptic terminals.

(F)3.  When a neuron is maintaining a resting membrane potential: 

a. the extracellular (outside the cell) level of sodium ions is higher than inside the cell.
b. the inside of the cell is positive relative to the outside.
c. the cells are more "leaky" to sodium ions than they are to potassium ions.
d. there is an equal distribution of charge across the membrane.

Answer: a
Hint: When a neuron is not producing a signal, it is said to be at "rest" and maintaining a resting membrane potential. For more information, see section 38.2 in your text.
Feedback: 

a. Correct. While an influx of chloride ions could make the inside of the cell more positive, this is not how the cell returns to rest after an action potential.
b. Incorrect.  At rest, the inside of the cell is negative relative to the outside.
c. Incorrect.  This would make the inside of the cell less negative not more.
d. Incorrect.  At rest, the inside of the cell has relatively more negative charge than the outside.

(F)4.  During the first part of the action potential, the inside of the cell becomes less negative due to: 

a. an influx of sodium ions.
b. an influx of chloride ions.
c. an influx of potassium ions.
d. an efflux of potassium ions.

Answer: a
Hint: A resting membrane potential is negative at rest because the inside of the cell is negative relative to the outside of the cell due to an unequal distribution of positive and negative charges. This distribution begins to change during the first part of the action potential. For more information, see section 38.2 in your text.
Feedback: 

a. Correct. The influx of sodium ions (which are at a higher concentration outside the cell) brings positive charge into the cell, which makes it less negative.
b. Incorrect.  An influx of chloride ions would make the cell interior more negative.
c. Incorrect.  Although this would make the cell interior less negative, the concentration gradient for potassium does not favor an influx of potassium into the cell.
d. Incorrect.  Although the concentration gradient for potassium favors an efflux of this ion, the first part of the action potential does not involve the movement of potassium.

(F)5.   Which of the following is NOT true about action potentials? 

a. They represent a brief reversal in the resting potential, so that the inside of the cell becomes positive relative to the outside of the cell. 
b. They carry information down the axon to the synapse. 
c. They are generated when the membrane potential of a cell reaches its threshold potential.
d. They carry information across a synapse. 

Answer: d
Hint: Neurons use electrical signals to convey information over distances. For further information, refer to section 38.2. 
Feedback: 

a. Incorrect.  This is a true statement about action potentials. 
b. Incorrect.  This is a true statement about action potentials. 
c. Incorrect.  This is a true statement about action potentials. 
d. Correct. Since neurons are not physically connected to one another, they cannot pass action potentials across a synapse. Chemical messengers called neurotransmitters are used to carry information across a synapse. 

(F)6.  The point at which the action potential is triggered is called __________. 

a. resting potential
b. threshold
c. repolarization

Answer: b
Hint: What causes the initial phase of the action potential. Please review section 38.2 in your text. 
Feedback: 

a. Incorrect. This occurs before the formation of the permeable membrane and the action potential.
b. Correct. Threshold is the membrane potential at which an action potential is triggered.
c. Incorrect. This is what happens during the second part of the action potential.

(F)7.  Depending on the type of synapse, the effect of the neurotransmitter can be _________ to the postsynaptic membrane, making the membrane ____________. 

a. excitatory; more negative
b. inhibitory; less negative
c. excitatory; less negative

Answer: c
Hint: Neurotransmitters can make the postsynaptic cell either more or less likely to generate an action potential. Please review section 38.2 in your text.
Feedback: 

a. Incorrect. Excitatory postsynaptic potentials will make the membrane more likely to reach threshold.
b. Incorrect. Inhibitory postsynaptic potentials make the membrane less likely to reach threshold.
c. Correct. Excitatory postsynaptic potentials will make the membrane more likely to reach threshold, so it must make the membrane less negative, or more positive.

(F)8.  Which component of the reflex arc responds to stimuli from the environment and carries it to the central nervous system? 

a. sensory neurons 
b. motor neurons 
c. association neurons 
d. effectors 

Answer: a
Hint: Reflex arcs are composed of three basic elements. For further information, refer to section 38.3. 
Feedback: 

a. Correct. Sensory neurons have receptors in the periphery to respond to signals from both the internal and external environments. These signals are then passed on to neurons in the spinal cord. 
b. Incorrect.  Motor neurons carry information away from the central nervous system. 
c. Incorrect.  Association neurons carry information from sensory signals to the brain and other neurons in the spinal cord. 
d. Incorrect.  Effectors carry out the resulting action of the reflex. 

(F)9.  Where is the synapse that transforms incoming information about the environment into outgoing commands to direct a behavior? 

a. peripheral nervous system 
b. dorsal root ganglion 
c. brain 
d. spinal cord 

Answer: d
Hint: Sensory neurons carry information to the central nervous system and motor neurons carry information away from the central nervous system. For further information, refer to section 38.3. 
Feedback: 

a. Incorrect.  Synapses in the periphery are involved in either sensing information or sending commands but not in the conversion of one of these types of information to the other. 
b. Incorrect.  Sensory neurons do not have synapses in the dorsal root ganglion. 
c. Incorrect.  Synapses in the brain are not necessary for the activation of a reflex. 
d. Correct. This defines the synapse between the sensory and motor neurons in the spinal cord. 

(F)10.  Which of these divisions of the peripheral nervous system will innervate skeletal muscle? 

a. autonomic nervous system
b. sympathetic nervous system
c. somatic nervous system

Answer: c
Hint: Motor nerves are divided into two basic groups. Please review section 38.4 in your text. 
Feedback: 

a. Incorrect. This branch will innervate the smooth muscles and cardiac muscles.
b. Incorrect. This is a subdivision of the autonomic nervous system.
c. Correct. The somatic nervous system is the group of motor nerves that control voluntary actions and thus innervate skeletal muscles.

(F)11.  You are looking at a cross section of the human spinal cord. The gray, butterfly-shaped area is made up mostly of __________. 

a. myelinated axons
b. cell bodies
c. meninges

Answer: b
Hint: The spinal cord is composed of an inner core of gray matter and an outer core of white matter. Please review section 38.4 in your text. 
Feedback:
a. Incorrect. The myelin sheath around the axons gives a whitish coloration.
b. Correct. The gray matter gets its coloration from being made up mostly of the cell bodies of neurons.
c. Incorrect. This description does not apply to the meninges. The meninges are thin connective tissue coverings around the outside of the spinal cord.

(F)12.  Where does the ear convert the mechanical energy called sound into electrical signals that are sent to the brain? 

a. outer ear
b. middle ear
c. inner ear
d. Eustachian tube

Answer: c
Hint: The parts of the ear are grouped into the inner, middle, and outer ear. Please review section 38.8 in your text. 
Feedback: 

a. Incorrect. The outer ear helps funnel sound waves toward the inner ear.
b. Incorrect. The middle ear transmits sound waves through three small bones from the outer ear and into the inner ear.
c. Correct. The inner ear contains the cochlea where the cellular machinery is located for the transduction of mechanical energy into electrical energy. From here the information leaves the cochlea and travels to the brain along the auditory nerve.
d. Incorrect. This tube connects the middle ear to the pharynx. Air travels through this passageway from your mouth to the middle ear to equalize pressure differences (e.g., during a trip in a passenger airline).

(F)13.  The fovea is 

a. the blind spot.
b. a clear area in front of the pupil and iris.
c. the tough outer covering of the eyeball.
d. the substance that gives the eyeball its shape.
e. the central focal region of the vertebrate retina.
Answer: e
Hint: Review section 38.9 in your textbook. This area has the highest density of cones.
Feedback: 

a. Incorrect.  The fovea has many photoreceptors present.
b. Incorrect.  The fovea is found on the retina.
c. Incorrect.  The fovea is found on the retina.
d. Incorrect.  The fovea is found on the retina.
e. Correct. This is the central focal region that has the highest visual acuity in the retina.
(F)14.  Light entering the eye and striking the choroid would travel first, in order, through the 

a. lens, vitreous humor, cornea, aqueous humor, and retina 
b. retina, aqueous humor, lens, vitreous humor, and cornea
c. cornea, aqueous humor, retina, vitreous humor, and lens 
d. cornea, aqueous humor, lens, vitreous humor, and retina 
e. lens, aqueous humor, cornea, vitreous humor, and retina 

Answer: d
Hint: Review section 38.9 in your textbook. When you get a painful scratch on the eye, what part is that called?
Feedback: 

a. Incorrect.  Light does not travel through the lens first.
b. Incorrect.  Light does not travel through the retina first.
c. Incorrect.  The retina is the last structure encountered by light in the eyeball.
d. Correct. This is the correct path of light passing first through the cornea and finally reaching the retina.
e. Incorrect.  Light does not travel through the lens first.
(F)15.  Chemoreceptors for taste are activated when 

a. chemicals dissolved in the saliva bind to receptors on the tongue. 
b. chemicals in air dissolve in mucus and bind to receptors in the olfactory epithelium. 
c. cell contents from damaged tissue stimulate receptor neurons. 
d. none of the above. 

Answer: a
Hint: Review section 38.10 in your textbook. Is your tongue dry?
a. Correct.  Chemicals must dissolve in saliva to get to taste receptors in the taste buds.
b. Incorrect. This describes the sense of smell. 
c. Incorrect. This describes pain reception.
d. Incorrect. There is one correct answer.
Quiz 2

(F)1.  Which part of a neuron is responsible for receiving signals from the environment or from other neurons? 

a. cell body 
b. axon 
c. dendrite
d. synapse 

Answer: c
Hint: The neuron is broken down into three major areas that carry out different functions. For further information, refer to section 38.1. 
Feedback: 

a. Incorrect.  The cell body is typically "downstream" of the area that receives signals. 
b. Incorrect.  The axon is typically used to carry signals away from the cell body toward the synapse. 
c. Correct. The dendrite is the part of the cell body that receives incoming signals and passes them on to the cell body. 
d. Incorrect.  Although information is sent and received at a synapse, this is not the name of the part of the neuron that receives signals. 

(F)2.  ___________ are integration centers in neurons. 

a. dendrites 
b. axons
c. cell bodies 
d. ion channels
e. synapses

Answer: c
Hint: Review section 38.1 in your textbook. Where do signals go just AFTER they are received by the neuron?
Feedback: 

a. Incorrect.  Neurons first receive input here.
b. Incorrect.  Neurons send outgoing impulses along this structure.
c. Correct. Incoming signals from dendrites converge on the cell body where they are summed before proceeding to the axon.
d. Incorrect.  Ion channels function in the formation of an action potential.
e. Incorrect.  Synapses stimulate muscles, neurons, or glands.

(C)3.  During the second part of the action potential, the membrane potential returns to what it was at rest by becoming negative again. This is due to: 

a. an influx of sodium ions.
b. an influx of chloride ions.
c. an influx of potassium ions.
d. an efflux of potassium ions.

Answer: d
Hint: After the peak of the action potential, the membrane potential begins to return to what it was at rest. This return to resting potential involves the movement of ions. For more information see section 38.2 in your text.
Feedback: 

a. Incorrect.  The influx of sodium ions (which are at a higher concentration outside the cell) brings positive charge into the cell, which makes it less negative. This occurs during the first part of the action potential.
b. Incorrect.  An influx of chloride ions would make the cell interior more negative.
c. Incorrect.  Although this would make the cell interior less negative, the concentration gradient for potassium does not favor an influx of potassium into the cell.
d. Correct. The concentration gradient for potassium favors an efflux of this ion. During the second part of the action potential, positively charged potassium ions leave the cell, which makes the cell interior less positive (more negative), which returns the cell to its resting membrane potential.
(C)4.   Which of the following alterations to ion channels could you make if you wanted to prevent a cell from reaching its threshold potential and generating an action potential? 

a. You could block the potassium leak channels.
b. You could open some sodium ion channels.
c. You could open some chloride ion channels.

Answer: c
Hint: Please see section 38.2 in your text. You must consider the direction that each individual ion would flow if its channels were opened or closed. This will require knowledge of the concentration gradients that exist for these ions when a cell is at rest.
Feedback: 

a. Incorrect.  If you block the potassium leak channels, then more potassium would stay in the cell, which would lead to a more positive membrane potential. This would bring the membrane potential closer to threshold.
b. Incorrect.   If you open some sodium ion channels, then sodium ions would rush in the cell, which would lead to a more positive membrane potential. This would bring the membrane potential closer to threshold.
c. Correct. By opening chloride ion channels, the negatively charged chloride ions would move into the cell, which would make the cell membrane potential more negative. This would bring the membrane potential farther away from the threshold potential.

(C)5.  If a drug causes the neuron's membrane to become a little more permeable to all ions, what will happen to the resting and threshold potentials? 

a. The resting and threshold potentials will be unchanged.
b. The resting potential will move closer to the threshold potential.
c. The resting potential will move further from the threshold potential.

Answer: b
Hint: The neuron's membrane is most permeable to potassium at rest. Please review section 38.2 in your text. 
a. Incorrect. Making the membrane more permeable to all ions would change the membrane's potential.
b. Correct. Since the cell is already permeable to potassium, the main difference would be a change in permeability to sodium, which would increase the resting potential, bringing it closer to threshold.
c. Incorrect. Since the cell is already permeable to potassium, the main difference would be a change in permeability to sodium, which would increase the resting potential, bringing it closer to threshold.

(C)6.  What would be the effect at a synapse if the neurotransmitter was allowed to remain in the synaptic cleft bound to receptors? 

a. The size of the synaptic signal would remain the same.
b. The size of the synaptic signal would be smaller.
c. The size of the synaptic signal would be larger.

Answer: c
Hint: Please review section 38.2 in your text. How would the have more neurotransmitter or having the same amount in the cleft for longer be similar or different?
Feedback: 

a. Incorrect. Leaving the neurotransmitter in the cleft longer would be the same as having more neurotransmitter.
b. Incorrect. Leaving the neurotransmitter in the cleft longer would be the same as having more neurotransmitter.
c. Correct. Leaving the neurotransmitter in the cleft longer would be the same as having more neurotransmitter, giving rise to a larger signal.

(A)7.  You are recording from a neuron with an electrode and determine that the resting membrane potential is around –70 millivolts. What would happen to the membrane potential if you added 3 times more sodium to the extracellular solution? 

a. The membrane potential will stay the same.
b. The membrane potential will become more positive.
c. The membrane potential will become more negative.

Answer: a
Hint: Think about which ions influence the resting potential and why. Please review section 38.2 in your text. 
Feedback:
a. Correct. Because the resting membrane potential has very little permeability to sodium, increasing the concentration will have little effect on the membrane potential.
b. Incorrect. Even though the concentration gradient for sodium is steeper, the channels that allow sodium into the cell are closed at rest and won't allow sodium in.
c. Incorrect. Because the resting membrane potential has very little permeability to sodium, increasing the concentration will have little effect on the membrane potential.

(C)8.  You've just discovered a new terrestrial species. It is tube-shaped, like an earthworm, but it moves at a right angle to the long axis of its body by rolling (like a rolling pin rolling across a table). It has chemoreceptors all over its body, but no obvious eyes or other sensory structures. What type of nervous system do you suppose this new species has? 

a. centralized
b. nerve net
c. none

Answer: b
Hint: Please review section 38.3 in your text. This species has not evolved cephalization.
Feedback: 

a. Incorrect. Though this species has bilateral symmetry, its mode of movement doesn't present any one area of the animals body to the environment first, like a head, and there is no centralization of sensory organs in a "head" region.
b. Correct. Though this species has bilateral symmetry, it has no "head" region and therefore doesn't need a centralized nervous system.
c. Incorrect. This species must have a nervous system to allow it to move around and interact with its environment.

(C)9.  How can you distinguish between a light touch and a moderate poke to the arm? 

a. The action potentials are different sizes depending upon the strength of the stimulus.
b. The frequency of action potentials changes with the strength of the stimulus.
c. There are different neurotransmitters released depending upon the strength of the stimulus.

Answer: b
Hint: How does the nervous system code stimulus characteristics? Please review section 38.3 in your text. 
Feedback: 

a. Incorrect. Action potentials do not vary one from the other; they are all the same in magnitude.
b. Correct. By altering how many action potentials are sent per unit time the brain is able to integrate this information, and distinguish between a light and heavy touch.
c. Incorrect. The type of neurotransmitter would remain unchanged.

(C)10.  Your patient has suffered a small stroke and reports that he can no longer feel the touch of his hand on a surface. He knows he is touching the surface, but only because he sees his hand there. In which region of the brain did this stroke occur? 

a. frontal lobe
b. occipital lobe
c. parietal lobe
d. hippocampus

Answer: c
Hint: The cerebral cortex is divided into four basic parts with specific functions. Please review section 38.4 in your text. 
Feedback:
a. Incorrect. This part of the brain is the area of complex reasoning.
b. Incorrect. The occipital lobe area is involved in processing visual input.
c. Correct. The parietal cortex houses both the primary motor and primary sensory cortex.
d. Incorrect. The hippocampus is involved in consolidation of long-term memory, among other things.

(C)11.  What part of the brain might you suspect had suffered a stroke if a person's basic emotions and behaviors suddenly change? 

a. limbic system
b. corpus callosum
c. occipital lobe
d. cerebellum

Answer: a
Hint: Remember the divisions of the brain and the functions of each. Please review section 38.4 in your text. 
Feedback:
a. Correct. Several different components of the brain are grouped into the “limbic system.” These regions are believed to control fear, pleasure, sexual appetite, and rage in individuals.
b. Incorrect. The corpus callosum consists of a thick, flattened bundle of axons that connect the two hemispheres of the brain.
c. Incorrect. The occipital lobe is the site where we process incoming visual information from the eyes.
d. Incorrect. The cerebellum is important for coordination of learned motor responses like the ability to take notes without having to consciously remember how to form each letter.

(C)12.  Sound reception is carried out by hair cells, which are a special type of 

a. chemoreceptor
b. photoreceptor
c. mechanoreceptor
d. magnetoreceptor
e. thermoreceptor

Answer: c
Hint: Review section 38.8 in your textbook. Hair cells detect vibration.
Feedback: 

a. Incorrect.  This form of receptor detects chemicals, not sound.
b. Incorrect.  This form of receptor detects light, not sound.
c. Correct. They detect their own movement in response to the vibrations of a sound signal.
d. Incorrect.  This is not a major receptor category.
e. Incorrect.  This form of receptor detects temperature, not sound.

(F)13.  What happens when an image (or a portion of an image) falls on the spot where the ganglion cell axons exit the eye? 

a. Transduction of light into an electrical signal by rods and cones still occurs.
b. Transduction of light energy to electrical energy does not occur here.
c. This is the site of greatest visual acuity, and it allows you to see great detail.
d. Only black and white vision exists at this point.

Answer: b
Hint: Think about the organization of the vertebrate retina. Please review section 38.9 in your text. 
Feedback: 

a. Incorrect. There are no photoreceptors at the point in the retina to which this question refers.
b. Correct. The point at which the ganglion cell axons leave the retina is called the blindspot because there are no photoreceptors at this point .
c. Incorrect. Since there are no photoreceptors here, there can be no acuity since there is no transduction.
d. Incorrect. Since there are no photoreceptors here, there can be no black and white vision.

(C)14.  During sudden bursts of intense light, the pupils of the mammal eye constrict.  Why does this occur? 

a. The aqueous humor will break down when exposed to intense light.
b. The iris constricts to reduce the amount of light projected on the retina.
c. The lens changes shape in an effort to focus the light properly.
d. The ommatidia cannot function properly when exposed to high light intensities.

Answer: b
Hint: Review section 38.9 in your textbook. What happens when you stare into a bright light for several seconds?
a. Incorrect.  The aqueous humor has nothing to do with this.
b. Correct. The iris helps regulate the amount of light that enters the eye, so that the cones do not become desensitized or “bleached out” as they do when you stare into a bright light.
c. Incorrect.  Another structure controls pupil diameter.
d. Incorrect.  Human eyes lack ommatidia.

(C)15.  Does having only one tongue present the same disadvantages as if you had only one eye or one ear? 

a. Yes, because having two ears allows us to localize sound.
b. Yes, because having two eyes gives us a bigger visual range and binocular vision, which again gives us the ability to accurately localize objects in our environment.
c. Yes, because having two tongues would allow us to better locate food sources in our environment.
d. No, having two tongues would not allow us to better locate food sources in our environment.

Answer: d
Hint: What advantage does having two eyes and two ears give us? Please review section 38.10 in your text. 
Feedback: 

a. Incorrect. It is true that having two ears allows us to localize sounds, but this is not an argument for having two tongues.
b. Incorrect. It is true that having two eyes gives us better range, and in our case, depth perception, but this is not an argument for having two tongues.
c. Incorrect. Since taste molecules are not airborne, the food must be in our mouth to taste it, so we don't need two tongues to try and locate the source of food.
d. Correct. Since taste molecules are not airborne, the food must be in our mouth to taste it, so we don't need two tongues to try and locate the source of food. 
