
ANSWERS  
Biological Bases of Behavior:  
3A: Neural Processing and the Endocrine System  

Unit Review  

Introduction  

biological  

phrenology  
biological psychologists  

subsystems; systems; biopsychosocial  
Neural Communication  

neurons; sensory; motor; interneurons  
dendrites  

axon; myelin sheath  

a. dendrites  
b. cell body  

c. axon  

d. myelin sheath  
action potential; axon  

negatively; positively; resting potential; selectively 
permeable  

positively; depolarized; positively  
excitatory; inhibitory; threshold; will not; all-or-none  

does not; can  

synapse; synaptic cleft (gap); Sir Charles Sherrington  
neurotransmitters; atoms  

exciting; inhibiting; reuptake  
 
A neural impulse is generated by excitatory signals minus 
inhibitory signals exceeding a certain threshold. The 
stimuli are received through the dendrites, combined in 
the cell body, and electrically transmitted in an 
all-or-none fashion down the length of the axon. When 
the combined signal reaches the end of the axon, 
chemical messengers called neurotransmitters are released 
into the synaptic cleft, or gap, between two neurons. 
Neurotransmitter molecules bind to receptor sites on the 

dendrites of neighboring neurons and have either an 
excitatory or inhibitory  
influence on that neuron's tendency to generate its own 
neural impulse.  
acetylcholine (ACh); memory  
endorphins; heroin; morphine  
agonists; receptor sites; antagonists; opiate; curare  
The Nervous System  

nervous system  

central; peripheral  

nerves  
somatic  

autonomic  

sympathetic  
parasympathetic  
The sympathetic division of the autonomic nervous 
system becomes aroused in response to an emergency. 
The physiological changes that occur include accelerated 
heartbeat, elevated blood sugar, slowing of digestion, and 
increased perspiration to cool the body. When the 
emergency is over, the parasympathetic nervous system 
produces the opposite physical reactions.  
neural networks  
reflexes; spinal cord; knee-jerk; pain  
From sensory receptors in the skin the message travels via 
sensory neurons to an interneuron in the spinal cord, 
which in turn activates a motor neuron. This motor 
neuron causes the muscles in the hand to contract, and 
the person jerks his or her hand away from the heat.  
The Endocrine System  
endocrine system; hormones; slower; a longer time  
adrenal; epinephrine; norepinephrine  
pituitary; hypothalamus; growth The hypothalamus in 
the brain controls the pituitary. The pituitary regulates 
other endocrine glands, which  
release hormones that influence the brain, which directs 
behavior.  

 
Progress Test 1  
Multiple-Choice Questions  

1. b. is the answer. (p. 53)  

a. Dopamine is a neurotransmitter that influences 
movement, learning, attention, and emotion.  

c. Acetylcholine is a neurotransmitter that triggers 
muscle contraction.  
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d. Endorphins are opiatelike neurotransmitters linked 
to pain control and to pleasure.  

2. b. is the answer. The autonomic nervous system 
controls internal functioning, including heartbeat, 
digestion, and glandular activity. (p. 59)  

a. The functions mentioned are all automatic, not 
voluntary, so this answer cannot be correct.  

c. This answer is incorrect because most organs are 
affected by both divisions of the autonomic nervous 
systeln.  

d. The somatic nervous system transmits sensory input 
to the central nervous system and enables voluntary 
control of skeletal muscles.  

3. c. is the answer. Stimulus strength can affect only the 
number of times a neuron fires or the number of 
neurons that fire. (p. 55) a., b'f & d. These answers 
are incorrect because firing is an all-or-none 
response, so intensity remains the same regardless of 
stimulus strength. Nor can stimulus strength change 
the neuronal threshold or the impulse speed.  

4. a. is the answer. Endorphins are neurotransmitters 
that function as natural painkillers. When the body 
has a supply of artificial painkillers such as heroin, 
endorphin production stops. (p. 57)  

b. The production of neurotransmitters other than 
endorphins does not cease.  

c. Neurotransmitter production does not increase 
during withdrawal.  

d. Heroin makes use of the same receptor sites as 
endorphins.  

5. c. is the answer. (p. 58)  

6. c. is the answer. In a simple reflex, a sensory neuron 
carries the message that a sensory receptor has been 

stimulated to an interneuron in the spinal cord. The 
interneuron responds by activating motor neurons 
that will enable the appropriate response. (p. 61)  

7. d. is the answer. (p. 54)  

8. d. is the answer. Biological psychologists study the 
links between biology (in this case, 
neurotransmitters) and psychology (depression, in 
this example). (p. 52)  

9. b. is the answer. (p. 59) a'f C'f & d. The autonomic 
nervous system, which is divided into the 
sympathetic and parasympathetic divisions, is 
concerned with regulating basic bodily maintenance 
functions.  

10. c. is the answer. (p. 54)  

a. An action potential will occur only when the 
neuron's threshold is exceeded.  

b. An excitatory input that does not reach the neuron's 
threshold will not trigger an action potential.  

d. This answer is incorrect because some 
neurotransmitters inhibit a neuron's readiness to fire.  

11. d. is the answer. A neuron receives incoming stimuli 
on its dendrites and cell body. These electrochemical 
signals are combined in the cell body, generating an 
impulse that travels down the axon, causing the 
release of neurotransmitter substances into the 
synaptic cleft or gap. (pp. 53-55)  

Matching Items  

b (p. 53) 5. h (p. 53) 9. c (p. 53)  

d (p. 53) 6. i (p. 55) 10. k (p. 53)  
f (p. 54) 7. a (p. 55) 11. e (p. 53)  

g (p. 53) 8. j (p. 53)  

Progress Test 2  
Multiple-Choice Questions  

1. a. is the answer. Sensory neurons in the somatic 
nervous system relay such messages. (p. 59)  

h. & c. These divisions of the autonomic nervous 
system are concerned with the regulation of bodily 
maintenance functions such as heartbeat, digestion, 
and glandular activity.  

d. The spinal cord itself is part of the central nervous 
system, but the message is carried to the spinal cord 
by the somatic division of the peripheral nervous 
system.  

c. is the answer. As automatic responses to stimuli, 
reflexes are the simplest complete units of behavior 
and require only simple neural pathways. (p. 61) a'I 
h" & d. Emotions, drives, and voluntary movements 

are all behaviors that are much more complex than 
reflexes and therefore involve much more 
complicated neural pathways.  

h. is the answer. Endorphins are neurotransmitters that 
function as natural painkillers and are evidently 
involved in the "runner's high" and other situations 
in which discomfort or fatigue is expected but not 
experienced. (p. 57)  

a. ACh is a neurotransmitter involved in muscular 
control.  

c. Dopamine is a neurotransmitter involved in, among 
other things, motor control.  

d. Norepinephrine is an adrenal hormone released to 
help us respond in moments of danger.  



4. a. is the answer. (p. 53)  

c. & d. Myelin sheaths are not involved in regulating 
the release of neurotransmitters.  

d. is the answer. (p. 57)  
b. is the answer. ACh is a neurotransmitter that causes 

the contraction of muscle fibers when stimulated by 
motor neurons. This function explains its location. 
(p. 56)  

a. & c. Sensory neurons and interneurons do not 
directly stimulate muscle fibers.  

7. d. is the answer. The pituitary regulates body growth, 
and some of its secretions regulate the release of 
hormones from other glands. (p. 63)  

a. The adrenal glands are stimulated by the autonomic 
nervous system to release epinephrine and 
norepinephrine.  

b. The thyroid gland affects metabolism, among other 
things.  

c. The hypothalamus regulates the pituitary but does 
not itself directly regulate growth.  

8. d. is the answer. Also known as adrenaline and 
noradrenaline, epinephrine and norepinephrine are 
hormones released by the adrenal glands.  

(p.63)  

9. b. is the answer. (pp. 57, 58)  
a. Abuse of certain drugs, such as heroin, may have this 

effect.  

c. This describes the effect of an antagonist.  

d. Drugs do not have this effect on neurons.  

10. c. is the answer. (p. 62)  
a. Agonists are drugs that excite neural firing by 

mimicking a particular neurotransmitter.  

h. Neurotransmitters are the chemicals involved in 
synaptic transmission in the nervous system.  

d. Enzymes are chemicals that facilitate various 
chemical reactions throughout the body but are not 
involved in communication within the endocrine 
system.  

11. h. is the answer. (p. 61)  

a. Action potentials are neural impulses that occur in all 
forms of communication in the nervous system.  

c. The endocrine system is the body's glandular system 
of chemical communication.  

d. Dendrites are the branching extensions of neurons 
that receive messages from other nerve cells.  

Matching Items  

c (p. 52) 5. i (p. 59) 9. b (p. 62)  
a (p. 57) 6. g (p. 59) 10. h (p. 60)  

d (p. 59) 7. f (p. 59) 11. k (p. 55)  

4. e (p. 59) 8. j (p. 59)  
b  

 
Psychology Applied  
Multiple-Choice Questions  

1. d. is the answer. Biological psychologists study the 
links between biology (chemical changes in this 
example) and behavior (emotions in this example). 
(p. 52) a., b., & c. Experimental, clinical, and 
developmental psychologists would be more 
concerned with the learning of emotional 
expressions, the treatment of emotional disorders, 
and life-span changes in emotions, respectively.  

2. a. is the answer. Because this reflex is an automatic 
response and involves only the spinal cord, the hand 
is jerked away before the brain has even received the 
information that causes the sensation of pain. (p. 61)  

b. The spinal cord, which organizes simple reflexes such 
as this one, is part of the central nervous system.  

c. The brain is not involved in directing spinal reflexes.  

d. The autonomic nervous system controls the glands 
and the muscles of the internal organs; it does not 
influence the skeletal muscles controlling the hand.  

3. a. is the answer. (p. 54)  

b. Because she has reached her threshold, she will 
probably fire.  

c. Because Joni has received a large number of 
excitatory messages, she will not be at rest.  

d. Hyperpolarization is not a term.  

4. b. is the answer. Simple reflexes, such as this one, are 
governed by activity in the autonomic nervous 
system. (p. 61)  

a. The myelin sheath is the fatty layer of tissue that 
surrounds some axons.  

c. The pituitary is an endocrine gland that regulates 
growth and controls other endocrine glands.  

d. The somatic nervous system enables voluntary 
control of the skeletal muscles.  

5. c. is the answer. (p. 56)  

6. b. is the answer. (p. 57)  



a. By triggering release of dopamine, such a drug would 
probably enhance Malcolm's enjoyment of the 
pleasures of life.  

c. & d. ACh is the neurotransmitter at synapses 
between motor neurons and muscle fibers.  

7. b. is the answer. (pp. 51-52)  
a. "Ahead of its time" implies the theory had merit, 

which later research clearly showed it did not. 
Moreover, phrenology was accepted as an  
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accurate theory of brain organization by many  
scientists.  

c. Phrenology said nothing about the similarities of 
human and animal brains.  

8. a. is the answer. (p. 62) b., c., & d. Acetylcholine and 
dopamine are fast-acting neurotransmitters released 
at synapses, not in the bloodstream.  

9. b. is the answer. Sympathetic arousal produces 
several effects, including accelerated heartbeat and 
excessive perspiration. (p. 59)  

a. The central nervous system is not involved in 
heartbeat or other involuntary actions.  

c. Arousal of the parasympathetic nervous system 
would have effects opposite to those stated.  

d. The somatic nervous system enables voluntary 
control of the skeletal muscles.  

10. a. is the answer. Hormones of the pituitary gland 
regulate body growth. (p. 63)  

b. & d. Because they are not endocrine glands, the 
thalamus and medulla are not influenced by 
hormones.  

c. The adrenal glands produce hormones that provide 
energy during emergencies; they are not involved in 
regulating body growth.  

 
Essay Question  
The body's response to stress is regulated by the nervous 
system. As the date of the exam approaches, the stressed 
student's cerebral cortex activates the hypothalamus, 
triggering the release of hormones that in turn activate 
the sympathetic branch of the autonomic nervous system 
and the endocrine system. The autonomic nervous 
system controls involuntary bodily responses such as 
breathing, heartbeat, and digestion. The endocrine 
system contains glands that secrete hormones into the 
bloodstream that regulate  
the functions of body organs.  
In response to activation by the hypothalamus, the 
student's pituitary gland would secrete a hormone which 

in turn triggers the release of epinephrine, 
norepinephrine, and other stress hormones from the 
adrenal glands. These hormones would help the student's 
body manage stress by making nutrients available to meet 
the increased demands for energy stores the body often 
faces in coping with stress. These hormones activate the 
sympathetic division of the autonomic system, causing 
increased heart rate, breathing, and blood pressure and 
the suppression of digestion. After the exam date has 
passed, the student's body would attempt to restore its 
normal, pre-stress state. The parasympathetic branch of 
the autonomic system would slow the student's heartbeat 
and breathing and digestive processes would no longer be 
suppressed, perhaps causing the student to feel hungry.  
Key Terms  

1. Biological psychology is the study of the links 
between biology and behavior. (p. 52)  

2. The neuron, or nerve cell is the basic building block 
of the nervous system. (p. 53)  

3. Sensory neurons carry information from the sensory 
receptors to the brain and spinal cord for processing. 
(p. 53)  

4. Motor neurons carry information and instructions 
for action from the brain and spinal cord to muscles 
and glands. (p. 53)  

5. Interneurons are the neurons of the brain and spinal 
cord that link the sensory and motor neurons in the 
transmission of sensory inputs and motor outputs. 
(p. 53)  

6. The dendrites of a neuron are the bushy, branching 
extensions that receive messages from other nerve 
cells and conduct impulses toward the cell body. (p. 
53)  

7. The axon of a neuron is the extension that sends 
impulses to other nerve cells or to muscles or glands. 
(p. 53)  

8. The myelin sheath is a layer of fatty tissue that 
segmentally covers many axons and helps speed 
neural impulses. (p. 53)  

9. An action potential is a neural impulse generated by 
the movement of electrically charged atoms down the 
axon. (p. 53)  

10. A neuron's threshold is the level of stimulation that 
must be exceeded for the neuron to fire, or generate 
an electrical impulse. (p. 54)  

11. A synapse is the junction between the axon tip of the 
sending neuron and the dendrite or cell body of the 
receiving neuron. The tiny gap at this junction is 
called the synaptic gap or cleft. (p. 55)  



12. Neurotransmitters are chemicals that are released 
into synaptic gaps and so transmit neural messages 
from neuron to neuron. (p. 55)  

13. Reuptake is the absorption of excess 
neurotransmitters by a sending neuron. (p. 55)  

14. Endorphins are natural, opiate-like neurotransmitters 
linked to pain control and to pleasure. (p.57) 
Memory aid: Endorphins end pain.  

15. The nervous system is the speedy, electrochemical 
communication system, consisting of all the nerve 
cells in the peripheral and central nervous systems. 
(p. 59)  

The central nervous system (CNS) consists of the brain 
and spinal cord; it is located at the center, or internal 
core, of the body. (p. 59)  

The peripheral nervous system (PNS) includes the 
sensory and motor neurons that connect the central 
nervous system to the body's sense receptors, 
muscles, and glands; it is at the periphery of the body 
relative to the brain and spinal cord. (p.59)  

18. Nerves are bundles of neural axons, which are part of 
the PNS, that connect the central nervous system 
with muscles, glands, and sense organs. (p.59)  

The somatic nervous system is the division of the 
peripheral nervous system that enables voluntary 
control of the skeletal muscles; also called the skeletal 
nervous system. (p. 59)  

The autonomic nervous system is the division of the 
peripheral nervous system that controls the glands 
and the muscles of internal organs and thereby 
controls internal functioning; it regulates the 
automatic behaviors necessary for survival. (p.59)  

21. The sympathetic nervous system is the division of the 
autonomic nervous system that arouses the body, 
mobilizing its energy in stressful situations. (p.59)  

22. The parasympathetic nervous system is the division 
of the autonomic nervous system that calms the 
body, conserving its energy. (p. 60)  

23. A reflex is a simple, automatic, inborn response to a 
sensory stimulus; it is governed by a very simple 
neural pathway. (p. 61)  

24. The endocrine system, the body's "slow" chemical 
communication system, consists of glands that 
secrete hormones into the bloodstream. (p. 62)  

25. Hormones are chemical messengers, mostly those 
manufactured by the endocrine glands, that are 
produced in one tissue and circulate through the 
bloodstream to their target tissues, on which they 
have specific effects. (p. 62)  

26. The adrenal glands produce epinephrine and 
norepinephrine, hormones that prepare the body to 
deal with emergencies or stress. (p. 63)  

27. The pituitary gland, under the influence of the 
hypothalamus, regulates growth and controls other 
endocrine glands; sometimes called the "master 
gland." (p. 63)  


