
Concept Questions (Electrocardiogram or ECG): 
 

1) Consider the sequence of ventricular polarization from the perspective of “lead 2”. Sketch the “QRS” 
complex, labelled with the four instances below (A,B,C,D). 
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2) Consider now only “Lead I”.  Within one heart beat cycle (duration 1s) sketch a Lead I trace that could 
reasonably corresponds to: 
a. The depolarization of the atria (80-100 ms) 
b. The immediately subsequent, depolarization of the ventricles (60-100 ms) 
c. The repolarization of the ventricles: consider that the time for both ventricular depolarization and 

repolarization is 0.30s. This can range from 0.20 to 0.40 seconds depending upon heart rate. 
Sketch the sum (superimposed waveform) of these traces.   Does it look reasonable?   

  

The depolarization wave 
is moving mostly 
perpendicular to lead I, 
with a small heart 
leftward component 
from the right atrium 
that registers a positive 
Lead I voltage. 
 
Ventricular 
depolarization is larger in 
general, and also 
includes a substantial 
heart right to heart left 
component that registers 
well on Lead I. 
 
Ventricular 
repolarization is 
effectively directed from 
caudal to cranial 
(upward) and does not 
much register on Lead I.  
 
 
The superimposition of 
the two traces is fairly 
straightforward, and 
results in a realistic Lead 
I trace  (although it is 
missing the small 
negative voltage 
attributed to 
repolarization of the 
atria). 
 
 



 

3) Some typical “exam style” multiple choice questions on muscle (requires knowledge from the 
lecture slides). Choose the best answer from available choices.  

 
Which of the following is NOT a function of muscle? 
o Stabilize Joints 
o Generate Heat 
o Filtering Wastes 
o Maintain Posture 
o Produce Movement 

 
The sarcoplasmic reticulum is good for: 
o eliminating threatening alien life forms 
o producing myoglobin 
o Forming terminal cisternae 
o Releasing calcium to enable actin---myosin binding 
o None of the above 

 
Which muscle tissue is voluntary, and bears striations? 
o skeletal muscle 
o smooth muscle 
o multiunit smooth muscle 
o cardiac muscle 

 
During an action potential, calcium is released into the sarcoplasm, near the actin and 
myosin molecules. Which of the following is the best explanation of what the calcium 
does? 
o The calcium binds to the actin and myosin and makes them work together. 
o The calcium breaks apart ATP to ADP and P. 
o The calcium removes the tropomyosin block. 
o The calcium causes the release of acetylcholine. 

 
When the neuron stimulates a muscle fiber, what molecule diffuses across the gap between 
them? 
o calcium 
o acetylcholine 
o sodium 
o sodium and potassium 

 
Onset of the action potential, associated with the rapid opening of sodium channels is called: 
o Plateau 
o Initiation 
o Depolarization 
o Repolarization 

 
When ___ concentration rises inside the contractile fiber, contraction of the muscle occurs.  
o Potassium 
o Sodium 
o Chloride 
o Calcium 



 
All of the following are true about repolarization, EXCEPT:   
o Membrane potential returns to resting potential (-90 mV) 
o Is associated with potassium outflow 
o Occurs before the plateau phase of the action potential 

 
The normal path of impulse conduction in the heart is:  
o SA node - Purkinje fibers - AV node - AV bundle - bundle branches 
o SA node - AV node - Purkinje fibers - AV bundle - bundle branches 
o SA node - AV node - bundle branches - AV bundle - Purkinje fibers 
o SA node - AV node - AV bundle - bundle branches - Purkinje fibers 

 
 

 
 


