Bio 131







Name: ________________________

Fall 2004

A. Rechs

Exam II

(150 points)

Multiple-choice (4 pts each)

1) Which of the following is a true statement?


A) Asynchronous recruitment is used only when a muscle is contacting maximally.


B) Acetylcholine (ACh) receptors are only located outside of the motor end-plate.


C) T-tubules are needed in order to bring the depolarization deep into the core of a muscle cell.


D) The sarcoplasmic reticulum has very little calcium inside due to pumps.


E) Skeletal muscle cells have no nuclei.

2) Acetyl cholinesterase (AChE) is needed to…


A) contract a muscle.


B) release ACh from the axon terminal of a motor neuron onto the muscle motor endplate.


C) depolarize a muscle cell.


D) All of the above are true.


E) None of the above is true.

3) In order for a myosin head to separate (unbind) from an actin molecule…


A) ATP must bind to the myosin head.


B) ATP must bind to the actin.


C) calcium must bind to the actin.


D) the myosin head must first recock.


E) calcium must bind with tropomyosin.

4) Which of the following is true about tetany?


A) It is the result of a high frequency of stimulation.


B) It is the result of summation of muscle twitches.


C) A muscle cell does not relax during tetany.


D) All of the above are true.


E) None of the above is true.

5) Which of the following is a true statement?


A) To walk upstairs your leg muscles make isometric contractions.


B) Muscles can only pull on limbs, which is why there are usually two per limb.


C) A muscle will always have better overlap of actin and myosin the more it is stretched.


D) All of the above are true.


E) None of the above is true.

6) Which of the following is a true statement about muscle types?


A) Slow Oxidative fatigues faster than Fast Glycolytic.


B) Fast Glycolytic is used mainly for posture.


C) Fast Glycolytic has less mitochondria than does Slow Oxidative.


D) Fast Glycolytic has more myoglobin than does Slow Oxidative.


E) Slow Oxidative needs no oxygen.

7) Which of the following is a true statement?


A) Skeletal muscle, like neurons, has voltage-gated Na+ channels


B) Skeletal muscle has chemically-gated channels


C) Skeletal muscle can have an action potential spread across its surface.


D) All of the above are true.


E) None of the above is true.

8) Which of the following is a true statement?


A) Large motor units are never activated at the same time as small motor units.


B) A motor unit always has a single motor neuron.


C) A large motor unit can have thousands of motor neurons in it.


D) All of the above are true.


E) None of the above is true.

9) Which of the following is a true statement?


A) Cardiac muscle cells have more than one nucleus.


B) Small nutrients and ions can pass from one cardiac muscle cell to the next.


C) Unlike skeletal muscle, cardiac muscle cells don’t have an optimum length.

D) All of the above are true.


E) None of the above is true.

10) Which of the following is true about blood that is ejected from the heart into the pulmonary artery?


A) It just flowed out of the left ventricle through the tricuspid valve.


B) It is very oxygenated and is going to the systemic circulation.


C) It has low oxygen and came from the left ventricle.


D) It traveled through the right semilunar valve and is going to the lungs.


E) None of the above is true.

11) Normally, during ventricular systole both the semilunar valve and bicuspid valve are closed…


A) never at the same time.


B) when the left atria is in systole.


C) just before blood leaves the heart.


D) during isovolumetric relaxation.


E) As blood is moving into the aorta.

12) True or False?  The first heart sound occurs when both the tricuspid and bicuspid valves close.


A) True


B) False

13) The Bundle of His functions to…


A) conduct signals from the AV node to the apex of the heart.


B) ensure that the ventricles start contracting from the apex toward the top.


C) help provide a delay between atrial and ventricular contractions.


D) All of the above are true.


E) None of the above is true.

14) Which of the following is true about the QRS complex of an EKG?


A) It represents the electrical depolarization of the ventricles and repolarization of the atria.

B) It represents the pressure in the ventricles during contraction.


C) It represents the electrical repolarization of the ventricles.


D) It is not the same as the QRS complex of an ECG.

E) The very next EKG event that directly follows the QRS complex is the P wave.

15) Which of the following is a true statement?


A) Pacemaker cells will contract more forcefully if NE is applied to them.

B) Pacemaker cells do not have a resting membrane potential.

C) Pacemaker cells have an action potential that last about 250 ms.


D) All of the above are true.


E) None of the above is true.

16) If an adult has an EDV of 110 mL and an ESV of 90 mL…


A) they have a normal stroke volume.


B) they have a stroke volume of 210 mL.


C) the amount of blood leaving the heart per beat is higher than normal.


D) they most likely have a weakly contracting heart.


E) they have a stroke volume of 70 mL.

17) Which of the following is a true statement about blood vessels?


A) Capillaries have the lowest pressure.


B) Arterioles and capillaries have smooth muscle surrounding them.


C) Both arteries and veins are very elastic.


D) Veins always carry blood towards the heart.


E) Aterioles have the largest diameter. 

18) Given the graph of the right, how would you diagnose this person?


A) Stenotic right semilunar valve.


B) Stenotic left semilunar valve.


C) Stenotic tricuspid valve.


D) Stenotic bicuspid valve.


E) No valve problems.

19) Which of the following is a true statement?


A) One function of the cardiovascular system is to transport heat.


B) The pulmonary vein brings blood to the heart from the legs and torso.


C) During exercise blood flow to the stomach doubles.


D) All of the above are true.


E) None of the above is true.

20) If a person has a heart attack that only destroys the AV node’s pacemaker cells…

A) their resting heart rate will be lower than what it was before the heart attack.


B) their resting heart rate will be higher than what it was before the heart attack.

C) the pacemaker cells in the Bundle of His will take over setting the heart’s pace.

D) All of the above are true.


E) None of the above is true.

21) Which of the following is a true statement?


A) If diastolic pressure is 120 mmHg and systolic is 60 mmHg then MAP is 90 mmHg.


B) An increase in total peripheral resistance will cause a decrease in MAP.


C) A decrease in cardiac output (CO) will cause a decrease in MAP.


D) All of the above are true.


E) None of the above is true.

22) Which of the following is a true statement?


A) Pressure in a capillary is higher at the venule end than in the arteriole end.


B) If there are more plasma proteins than normal, edema is more likely to occur.


C) If initial lymphatic vessels are clogged, edema will probably occur.


D) All of the above are true.


E) None of the above is true.

23) Which of the following is a true statement?


A) A lymph vessel moves lymph directly back to the capillary from which it came.


B) Lymph normally contains high concentrations of plasma proteins.


C) Lymph vessels, like veins, have one-way valves.


D) The skeletal muscle pump pushes lymph toward your feet.


E) All of the above are true.

24) Which of the following is a true statement?


A) Acetylcholine (ACh) is used both by parasympathetic neurons and motor neurons.


B) The optimal length of a skeletal muscle cell changes as the muscle fatigues.


C) As the heart fills with more blood, myocardial cells move farther away from optimal length.


D) All of the above are true.


E) None of the above is true.

25) Which of the following is a true statement?


A) Mature red blood cells have no nucleus.


B) A hemoglobin molecule can carry up to 4 oxygen molecules.


C) Red blood cells have a bi-concave shape to increase surface area and make them flexible.


D) All of the above are true.


E) None of the above is true.

26) Which of the following is a true statement?


A) Smooth muscle has no actin.


B) In smooth muscle calcium-calmodulin activate myosin kinase which phosphorylates myosin.


C) In smooth muscle calcium binds to tropomyosin instead of troponin.


D) Smooth muscle contract is only one direction like skeletal muscle.


E) Smooth muscle reaches peak tension faster than skeletal muscle.
27) Which of the following is a true statement?


A) The respiratory pump is used to help bring blood and lymph back to the heart from the legs.


B) The Frank-Starling law state that the more blood that enters the heart the faster it beats.


C) Blood flowing through the chambers of the heart alone is able to nourish the heart.


D) All of the above are true.


E) None of the above is true.

28) Which of the following is a true statement?


A) Reactive hyperemia is when vessels dilate increasing blood flow to match metabolic demands.


B) High temperature will cause constriction of precapillary sphincters.


C) Creatine-phosphate is used as a sort of energy reserve in muscle cells.


D) Unlike skeletal muscle, cardiac muscle doesn’t have a latent period.


E) Red blood cells live for about 3-4 years.

Short answer

29) (6 pts) Clark is bitten by a wild and savage tadpole that injects him with venom.  The venom works its way through Steve’s body, eventually blocking all of the calcium pumps (Ca2+-ATPases) in his skeletal muscles.  The venom only blocks the calcium pumps in skeletal muscle.  Explain what will happen to Steve muscles.

30) (6 Pts) Justin is a waiter at a fancy catered event.  He holds out a tray which holds filled wine glasses.  As several people take glasses off the tray it becomes lighter but he holds the tray at the same level above the floor.  What two mechanisms does his brain use to keep the tray outstretched at the same level above the floor as the tray’s weight is decreased more and more?

31) (6 pts) Why are the walls of the left ventricle so much larger than the walls of the right ventricle?

32) (12 Pts) George is accidentally injected with an experimental chemical that mimics the effects of norepinephrine.

A) What effect will this have on his end-diastolic volume (EDV)?  Explain why this will occur.

B) What effect will this have on his heart rate?  Explain the mechanism behind this in as much detail as you can.

C) What effect will this have on his contractility?  Explain the mechanism behind this in as much detail as you can.

33) (4 Pts) What is the purpose of the pericardial sac?

34) (4 Pts) Through what blood vessel is blood flow the slowest and why is this beneficial?

Extra credit. (4 Pts) Describe how a person might be different if in all of their muscles the large motor units were always recruited before the small motor units?
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