
Read pgs. 523-526 Do Q#1-3, 5a pg. 529

Copyright © 2012 Nelson Education Ltd. Chapter 11: The Nervous System 11.2-1 

Section 11.2: Nerve Signals 
Research This: Neurological Disorders, page 528 
A. Answers may vary. Sample answers: Is there a cure for this disorder? If not, do you anticipate 
finding a cure in the near future? What are the different treatments for this type of disorder? Are 
there any experimental treatments currently available for this disease? What is the prognosis for 
someone with this type of disorder? Does having this disease/disorder make you more prone to 
other life threatening illnesses? What are the side effects of treatment for this disease? Research 
results may vary. 
B. Answers may vary. Interview presentations should include answers to the questions 
formulated in Part A, for example, they should discuss possible cures for the disorder, current 
treatments and treatments being researched, and the side effects someone with the disorder may 
experience. 
C. Answers may vary. Students should relate the debilitating aspects of the disease/disorder to 
everyday tasks and functions, such as going grocery shopping, sleeping, eating, socializing, and 
working, by focussing on the physical and emotional effects of the disorder/disease. 
D. Answers may vary. Sample answer: Yes, I do think that this disease/disorder has implications 
for the medical system and for society. As our population ages, the number of incidences of these 
cases will increase. This could impose a drain on our medical system and could delay treatment 
of these diseases as well as others. This in turn could impact the quality of life for many people 
in society.   
E. Answers may vary. Students should use information from their research to support their 
response. A 

A 
Section 11.2 Questions, page 529 
1. Neural signaling proceeds in only one direction because of the refractory period, a period of 
time during which the threshold required for an action potential is higher than normal, and which 
does not allow a backward transmission of the neural signal. 
2. (a) –70 mV indicates resting potential with concentration gradients of Na+ ions higher outside 
the membrane, and K+ ions higher inside the membrane.  
(b) –51 mV indicates that depolarization is occurring and the membrane has reached threshold 
potential. The Na+ channels begin to open in preparation for ions moving across the membrane.  
(c) At –49 mV, an action potential has just been triggered (as the potential reached –50mV).  
Na+ channels have opened in the plasma membrane, and their inward flow is changing 
membrane potential in a positive direction. (Alternatively, the state may be returning to resting 
potential following the action potential spike).  
(d) At 0 mV, the action potential is in progress, and has either not yet reached its peak, or is on 
the way down following reaching its peak. Na+ continues to flow in through the membrane if it  
is on the way up, or is flowing out if the peak has already been reached.  
(e) At +30 mV, the action potential has reached its peak.  
3. The degradation of myelin in multiple sclerosis blocks or slows the transmission of action 
potentials, producing numbness, muscular weakness, faulty coordination of movements, and 
paralysis that worsens as the disease progresses. If the scar tissue blocks the gaps in the myelin 
sheath, action potentials will not develop at these nodes, causing slow or stopped transmission  
of nerve signals. 
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4. Answers may vary. Student summaries should include an overview of the chosen disorder and 
a brief summary of a new research approach that is currently being undertaken by Canadian 
researchers, for example, researchers at the Hotchkiss Brain Institute. 
5. (a) If an axon was severed, the reception of nerve impulses by the effector would be reduced 
or prevented. The nerve impulses could still be generated at the receptor, but they cannot be 
transmitted to an effector without nerve axons. 
(b) Answers may vary. Knowing that the reception of nerve impulses is affected, I would focus 
on designing a technology that provided electrical impulses directly to the effectors—perhaps 
even picking up the original impulse and transmitting it artificially to the effectors. 
(c) To accommodate both afferent and efferent signals, the technology would require two 
separate lines of communication. 
 
 


