Worksheet

Normal ECG

I. Cardiac Conduction System  - Chapter 10

A. Label the cardiac conduction system.
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B. Areas of the  cardiac conduction system that can spontaneously depolarize.


 
1. Match the area with the rate:




____
a. Sinus node


W.  ave. 30 – 40 beats/minute



____  b. A-V node


X.   ave. 50 – 60 beats/minute



____
c. Purkinje fibers

Y.   ave 70 – 80 beats/minute



2. What are the primary functions of the A-V node?




a. 




b. 



3. Match the speed of conduction with the location:


_____a. atrial internodal tracts
        W.  0.5 m/sec


_____b. A-V node



X.   1.0 m/sec


_____c. purkinje fibers


Y.   1-4 m/sec


_____d. cardiac muscle


Z.   0.02 – 0.05 m/sec


4. How much delay in impulse conduction occurs at the A-V node?



5. About how long does it take the atria to depolarize? _____________



   the ventricles to depolarize? _________________


6. Give the conduction times for the locations marked X, Y and Z.
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II. Normal ECG


A. Depolarization and Repolarization
1.    Bipolar leads have a – and a + recording electrode.  If a line is drawn from the – to the + electrode the line is called a lead  of ______. 
2.  If cardiac muscle is all polarized the ECG machine will record no voltage.  What is this line called?

3.  The maximum deflection of an ECG waveform occurs when _____of the muscle is depolarized.

4. If the depolarization is toward the + recording electrode the deflection and waveform will be _______.

5.  Depolarization of the ventricle begins at the endocardium and moves toward the _____________.
6. Repolarization begins at the _______________and moves toward the ______________.
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B. Standardization and Characteristics of Waveforms



1. Standardization of ECG recording

    




a. 1 mm. =   ______seconds




b. 1 mm. = _______mv.




c. Label the P wave, Qwave, Rwave,

                 
             S wave and T wave        

2. Direction of depolarization




a. If the depolarization is toward the




   negative recording electrode the ECG 




   deflection will be ______ ( + or - )

b. If the direction of depolarization is toward the positive                            recording electrode the ECG deflection will be ______(+ or -)

c. How much voltage will be recorded if the direction of depolarization is perpendicular to the lead of axis?  _____

3. Magnitude (total voltage) of an ECG waveform is determined by the            _________ mass.



4. Time

a. The time for depolarization of the ventricles is 0.08 seconds and the time for repolarization of the ventricles is 0.32 seconds.
How does this affect the amplitude of the recorded waveform?                               

5.  On the heart diagram use an arrow to draw the direction of depolarization through the:
         a.atria


 b. ventricular septum            


 c. ventricle toward the apex


 d. ventricle toward the base
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      + recording electrode
· recording electrode
C . ECG

1. Fill in the information in the chart
	Waveform
	Event
	Characteristics
	Illustration

	P Wave
	_____l depolarization 
	symmetrical and positive in Lead II  
not more than 2.5 mm in height or o.11 seconds in length
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	P - R interval
	from the beginning of the __ wave to the beginning of the ________
	Normal: _________ seconds  
Greater than ____ is a first degree A-V Junction block
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	QRS Complex
	________ depolarization
	Normal: _________ seconds  
greater than 0.__is an incomplete block 
greater than 0. __ is a complete block 
Q = first negative deflection 
R = first positive deflection 
S = any negative deflection after an R wave
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	J Point
	point at which the QRS complex returns to baseline
	___ potential, no current flows at this time  
the ventricles are completely depolarized
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	S - T Segment
	from the ________ to the beginning of the ______ 
	should be isoelectric or 0 potential, + or - 1 mm. variance is normal  
elevation or depression may indicate ischemia, infarction or pericarditis
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	T Wave
	__________ repolarization 
	usually asymmetrical  
positive in most leads  
voltage: should not exceed 5 mm. in height
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	Q - T interval
	time period of ventricular ______________
	time is variable, depends on heart rate
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2. ECG Matching

_____1. Depolarization of the atria – P wave

_____2, Area of the ECG where depolarization is conducted through the 



  Bundle branches


_____3. Area of ECG where depolarization is conducted through the



  A-V node


_____4. P-R interval


_____5. QRS complex


_____6. Repolarization of the ventricles

_____7.  Always 0 electrical potential
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D. Refractory
1. Using brackets draw the area of the 
ECG that would be ARP (absolute refractory)

2. Using brackets draw the area of the 

ECG that would be RRP (relative refractory)

3. What is the significance of the absolute 

Refractory?   What does it limit?
III. 12 Lead ECG


A. Standard Limb Lead 


1. Are standard limb leads unipolar or bipolar?

2. Standard limb leads measure on a _________________plane.


3. Label Lead I, II and III on the diagram below.


4. Put the + and – representing the recording electrodes on the diagram 

            Below.



5. What is this triangle called ? __________________________

6. What is Einthoven’s Law?

B. Augmented Leads


1. Are augmented leads unipolar or bipolar?


2. Augmented leads measure on a ______________plane.

C. Precordial Leads


1. Are precordial leads unipolar or bipolar?


2. Precardial leads measure on a ______________plane.


3. Where are the recording electrodes places for precardial leads?


4. Precardial ECG



a. Leads V 1 and V 2 record across the ______________



b. Leads V 3 and V4 record across the _______________



c. Leads V 5 and V6 record across the _______________
