Biology 305 Laboratory Final Exam
Spring 2007
Name: __________________​_________________

Day of Lab: _______________________________

Anyone suspected of 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 (2 pts. each).  
Circle your answer CLEARLY to get credit for the correct answer.
1.  Osmoreceptors begin firing when extracellular fluid (ECF) osmolarity reaches a value of  __________________________(include units).
2.  A decrease in blood pressure can trigger the release of ______________________   (write out the FULL name (not just an abbreviation) to receive full credit).
3.  The amount of blood in the ventricle(s) of the heart before the onset of ventricular contraction is called __________________________________________ (write out the FULL name (not just an abbreviation) to receive full credit). 
4.  A(n) ___________________________is a molecule that combines with a receptor to either promote neurotransmitter binding or mimics the action of the  neurotransmitter.

5.  The ________________________is the functional unit of the human kidney.

6.  The ______________________________  is a branch of the Autonomic Nervous System activated during times of danger, excitement or fear (“fight or flight”).

7.  Normal body fluid osmolarity in humans is_____________________(include units!).

8.  Which of the following value(s) is/are the most realistic measurement(s) of the specific gravity of urine?

A. 1.000

B. 1.100

C. 1.010

D. 0.001

E. Both B & C 

9.  The scientific name of the leopard frog is:

A. Rana Pipiens 

B. Rana pipiens
C. rana Pipiens
D. rana pipiens

E. Rana Pipiens
10.  What is the Cardiac Output of an organism given a signal period of 1.5 sec/cycle and a SV of 0.6 L/contraction? Show all work to get full credit for this problem!
A. 0.67 L/contraction
B. 40 L/min
C. 24 L/min

D. 0.9 L/min

E. 54 L/min

SHORT ANSWER (10 pts).  Answer the following questions in the space provided.  Please write clearly! 
11.  The table below illustrates data taken from the urinalysis lab.  Average urine volumes and specific gravities are shown at 60 minutes after ingestion of treatment for five treatment groups including: Regular Coke, Diet Coke, Decaffeinated Diet Coke, chips and control (not in the order specified here!).  Note that at the beginning of the lab (BEFORE ingestion of a treatment), each group had an average urine volume of 130 mL and a specific gravity 1.018.  Fill in the treatments from the previous list (under the Treatment Column) that best fit with the urine volume and specific gravity data to the left. 
	Urine Volume (mL)
	Specific Gravity
	Treatment (WRITE YOUR ANSWERS BELOW)
2 pts. each

	120


	1.019
	

	43

	1.036
	

	285

	1.005
	

	229


	1.014
	

	285


	1.010
	


SHORT ANSWER (10 pts).  Answer the following questions in the space provided.  Please write clearly! 
12.  Use Rubner’s Surface Rule to explain why a squirrel weighing 75 grams has a higher mass specific metabolic rate than a squirrel of 90 grams. BE SPECIFIC!  State the units for mass specific metabolic rate.

13.  Explain how extracellular fluid (ECF) osmolarity triggers the release of ADH in the body.  Be sure to mention the relevant parts of the nervous system responsible for sensing osmolarity and triggering release of ADH.  Describe (in words or a flow chart) how release of ADH acts as a negative feedback mechanism to maintain ECF osmolarity within a small range optimal for physiological function.  As part of your answer, be sure to describe where ADH acts in the body (BE SPECIFIC) and how it controls urine output (i.e. how ADH influences urine volume and urine concentration).  Finally, how and when does the ADH pathway shut itself off? 
Essay Questions (25 pts each)  –Answer any TWO of the following THREE essay questions.  If you answer all three questions, only the first two will be graded!!!  Please write CLEARLY and present your thoughts in a LOGICAL, ORGANIZED manner.  
14.  In lab, you are placed in a treatment group where you have to drink 1000 mL of caffeinated sugar-water. Sugar (glucose) is the only solute present in the water. Your friend in the lab is placed into a treatment in which he has to consume 1000 mL of caffeinated sugar-water, however, he has an infection and uses the solution to wash down two pills of penicillin.  At the time of treatment, assume the two of you have normal ECF volume and osmolarity.  Assuming nothing else is consumed during the lab, compare and contrast how the ingredients consumed will be handled by the kidney (reabsorbtion, secretion and excretion).  Describe how ingestion of these ingredients will impact urine volume AND urine concentration (i.e. will one student produce urine of higher volume and/or specific gravity?).  Be specific in your explanation! 

15. You are a student performing the frog cardiovascular lab in BIOL305L.  You begin the exercise by running traces of known agents, specifically Norepinephrine and Acetylcholine, which later serve as controls in the laboratory exercise.  Next, you are asked to confirm the mechanism of an unknown pharmacological agent, which is suspected to act by blocking all the receptors on the heart.  Upon addition of the unknown agent, you do not observe any change in heart rate.  
Explain how you would go about confirming the identity of the unknown using known agents (NE & Ach) to guide you. Explain your experimental design (Be Specific) and THE EXPEIRMENTAL OUTCOMES THAT WOULD CONFIRM THE IDENTITY OF THE UNKNOWN (i.e. how you would go about confirming that the unknown blocks all the receptors on the heart (i.e. what would you add to the heart, in what order and WHY?).  As part of your answer be sure to describe how known agents (Ach & NE) effect HR (do not describe force!).  Explain how the known agents aid in running your unknown experiment (i.e. what do the known traces tell us? What purpose do they serve?).  Also, describe all relevant background information on the innervations of the heart (mention all relevant branches of the nervous system, neurotransmitters and the receptors to which they bind). Define what an antagonist is and describe how you should go about testing for the presence of an antagonist (for example, what type of result would indicate that a particular type of receptor is being blocked?).  

NOTE:  You may use the back of this page to complete your answer!
16.  Shown below are five traces illustrating five unknown agents added (at different times) to an amphibian heart.  For each trace, indicate what happens to heart rate AND relative force of contraction after the addition of the unknown agent.  Does the response to the unknown follow predictions of Starling’s Law?  Explain CLEARLY why or why not.  Describe the activity of the unknown in terms of chronotropy and inotropy (you should NOT explain the cellular/biochemical mechanism behind either chronotropy or inotropy; just whether the unknown is acting as one of these agents and in what direction (+ or -- ).   
* NOTE: the X axis measures time in seconds and the Y axis is in Volts
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