Biology 305 Laboratory Midterm Exam Spring 2008
                                                                              Name: ___________________________

      Day of Lab:_______________________

Anyone caught cheating or aiding another in cheating will have their exam confiscated immediately and will be given a score of zero.  In addition, further action will be pursued through UMBC’s Academic Conduct Committee and/or the Office of the Provost as described in the Policy for Academic Misconduct in Undergraduate Courses.

Please sign here if you agree to these terms ____________________________________

Fill In the Blank & Multiple Choice (3 pts. Each)
1.  Which of the following is TRUE?

A. Each action potential that contributes to a single compound action potential (CAP) is of the same amplitude 
B. All action potentials (APs) fired from a single neuron are the same amplitude

C. All compound action potentials fired from a single nerve are the same amplitude

D. All action potentials fired within an organism are the same amplitude

E. All of the above are true

2.  A vertebrate motor unit is composed of:

A. All the skeletal muscle cells within a single skeletal muscle

B. All the motor neurons innervating a single skeletal muscle

C. A single motor neuron and all the muscle fibers innervated by that neuron

D. All the muscle fibers of a single fiber type innervating a single motor neuron

E. A single motor neuron and the entire skeletal muscle it innervates

3.  The ________________end of the sciatic nerve in R. pipiens is closest to the knee.

A. Dorsal

B. Distal

C. Ventral

D. Proximal

E. All of the above

4.  Which of the following muscle fiber type fatigues most quickly?

A. Slow twitch oxidative 

B. Fast twitch oxidative

C. Slow twitch glycolytic

D. Fast twitch glycolytic

E. Intermediate oxidative 

5.  The sciatic nerve of vertebrates is composed of:

A. Efferent motor neurons and interneurons only
B. Autonomic neurons and motor neurons only

C. Sensory efferent neurons and motor afferent neurons only
D. Sensory and motor neurons only
E. None of the above
6.  Which of the following is TRUE regarding the MRO system of the crayfish P. clarkii?
A. Each MRO nerve consists only of a single MRO1 neuron 

B. There are two types of MRO nerves, those that are composed exclusively of MRO1 neurons and others that are composed entirely of MRO2 neurons

C. Each MRO nerve consists of a single MRO1 neuron and a single MRO2 neuron
D. The MRO nerve consists of many individual neurons, some of which are MRO1 and others that are MRO2
E. None of the above are true

7.  The _____________________________is the term used to describe the specialized synapse between a motor neuron and a muscle fiber and ___________ is the neurotransmitter released there.

A. Neuroeffector junction;  norepinephrine
B. Neuromuscular junction; acetylcholine

C. Neuromuscular attachment; epinephrine

D. Neuroeffector synapse; Gaba

E. Neuronal muscular connection; acetylcholine
8.  One of the major differences in the nerve-muscle system of the crayfish and leopard frog we studied is that the sciatic nerve ______________while the MRO nerve _____________________. 

A. Is of mixed composition; is composed only of motor neurons

B. Controls contraction of muscle; is stimulated by stretch of muscle
C. Is efferent only; is afferent only

D. Carries sensory information to the gastrocnemius muscle; carries sensory information to the superficial extensor muscle

E. All of the above

Short Answer (5 pts. Each)—Use the space provided to answer the following questions.
9.   Please refer to the diagram below, illustrating a series of skeletal muscle fibers (4) in an arthropod.  Use the diagram below to draw multiterminal innervation. Next to the drawing, define multiterminal innervation in words. Be sure that your drawing & definition are VERY CLEAR to get full credit. 



10.   Define the term reflex.  Why was the subject of the reflex lab asked to engage in mental and/or motor activity while a reflex was being elicited?  In other words, what was the function of the mental/motor activity?  

11. Suppose you could extract a single neuron from a frog and apply a single, supra-threshold stimulus directly to the trigger zone of that neuron.  Would the action potentials (APs) in that neuron travel bi-directionally? Why or why not?  Be specific in your explanation!  
Long Answer (10 pts. Each)
12. Diagram the flow of information for the VISUAL Reaction Time Lab (visual ONLY).  What does the stimulus-response pathway look like?  Begin with the origin of the stimulus and end with the response. Use neurophysiological language to name the pathway(s) and the type(s) of neurons that make up each pathway.  Describe the effector(s) & the response.  Be sure to include the name(s) and function(s) of all instruments used in the exercise in the order in which they were used.   

Essay Questions (25 pts. Each)  
Choose only TWO of the following THREE essay questions to answer.  If you answer all of the questions, only the first two will be graded! 
13. Describe the crayfish MRO sensory system.  What does MRO stand for and what are the main anatomical features of an MRO (what is an MRO composed of)? Name anatomical parts where possible.  What stimuli do MRO1 respond to?  Draw a trace (as it would appear in LabScribe) showing the relative responses of an MRO1 to different stimulus intensities.  Be sure to label the axes on your trace (include units) and label the 3 different stimulus intensities (as we marked on the trace in class). Be as accurate as possible in your drawing to receive full credit.  In words, describe what the trace allows you to conclude regarding the encoding of stimuli in the MRO1.  

Next, define sensory adaptation. Draw what MRO1 sensory adaptation looks like as it appears in LabScribe (NOT the graph you made in Excel!) for a single stimulus intensity.  Be sure to label the axes of the trace.  Pay close attention to all aspects of the trace (be accurate in your drawing) and finally, explain in words what is occurring over time.  
14. You are studying the nerve-skeletal muscle system of a small amphibian. Your instructor asks you to begin by applying a single stimulus to the nerve (innervating the muscle) and to measure the force produced by the responding muscle.  Next, you are asked to apply single stimuli of increasing amplitude to the nerve to see how the muscle responds.  All of the responses, as well as their associated stimuli, are listed in the table below (please review).  
	Stimulus Amplitude (Volts)
	Muscle Response (Volts)

	0.0 V
	0.0 V

	0.25 V
	0.0 V

	0.35 V
	0.12 V

	0.45 V
	0.23 V

	0.55 V
	0.41 V

	0.65 V
	0.56 V

	0.75 V
	0.56 V


Next, you are asked to run 4 experiments (Experiments A – D) by setting LabScribe to the values shown below (in the data table).  Please predict how the muscle will respond to each of these conditions by drawing your predicted responses in the space provided.  Please draw the responses as they would appear on a trace in LabScribe, paying close attention to the relative response amplitudes as well as the response durations.  Your responses should be drawn TO SCALE.  Be sure to label the axes on the trace.  Finally, explain (in words) what each of your 4 muscle responses signifies.  Explain how the parameters (N, Amp & F) influence the muscle response in each experiment.  Also, compare & contrast the response amplitudes and durations in each of the experiments. How do they compare across the experiments? Be Specific!  Give values when appropriate! 

	Experiment A
	Experiment B
	Experiment C
	Experiment D

	N = 1
	N = 5
	N = 15
	N = 15

	Amp = 0.35
	Amp = 0.25
	Amp = 0.65
	Amp = 0.65

	F (Hz) = 1
	F (Hz) = 1
	F (Hz) = 5
	F (Hz) = 30
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15. What did the term “first response” refer to in the context of the gastrocnemius muscle exercise? How did you go about determining the first response in the muscle (do NOT describe the flow of information/instrumentation but rather how you went about changing the stimulus in LabScribe).  Specifically, what did you DO to determine where the first response occurred?  What did this first response signify in both the nerve and muscle?  Next, explain how you went about determining the “maximum response” in the muscle.  Again, describe how you changed the stimulus in LabScribe to elicit the max. response in the muscle. What does the maximum response signify in the nerve and muscle?  Explain.

Finally, explain how it is possible to increase the response amplitude above the maximum response.  How would you go about obtaining the maximum force from a muscle? Explain the way in which you would manipulate LabScribe to obtain these results (do NOT explain the flow of information, the instrumentation or the biochemical basis of the lab).  
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