
ELEC 371 - Biomedical Instrumentation Department of Electrical & Computer Engineering, UBC

Lab #3: Pairs
EKG / EDR / EMG

Due: Start of NEXT lab session (1 week)

Name: ___________________________ Stud #: ____________________

Name: ___________________________ Stud #: ____________________

A) Connect the LA and RA and LL EKG electrodes to a patient and set your 
monitor to Lead I. 
1. Make sure the distance between the  RA & LA electrodes, and the distance between the 

LA & LL electrodes are approximately equal.

2. Sketch the waveform and label the P, QRS, &T waves for ONE Cardiac Cycle. 

B) Reverse engineer the carciac vector as follows. For each wave, sketch the 
following, making sure that the AMPLITUDES are approximately to scale, and 
the DIRECTIONS are correct.
1. Sketch the maximum voltage of each wave as a vector projection on the Lead vector.

2. Transpose each projection onto the corresponding section of the heart. Show it on both 
sides of the heart.

3. When drawing the vectors on the heart, use a COLOURED PENCIL. Do not use black 
so it is more easily visible.



ELEC 371 - Biomedical Instrumentation Department of Electrical & Computer Engineering, UBC

I

LEAD I



ELEC 371 - Biomedical Instrumentation Department of Electrical & Computer Engineering, UBC

II

LEAD II



ELEC 371 - Biomedical Instrumentation Department of Electrical & Computer Engineering, UBC

III

LEAD III



ELEC 371 - Biomedical Instrumentation Department of Electrical & Computer Engineering, UBC

C) Lead I is the projection of the cardiac vector onto the x (horizontal) axis and 
Lead III is the projection onto the y (vertical) axis. Use vector addition to derive 
the total effective cardiac vector for each wave and transpose it onto the heart. 
Show your work.

I

III
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D) Set the monitor to RESP IMPEDANCE (EKG Derived Respiration or EDR).

E) On a computer, use  “Google Stopwatch” to display a seconds timer.
1. Display a “Timer”, not a “Stopwatch” so that only full seconds are displayed.

2. Set the timer for 60 minutes so that it runs without expiring.

3. Use a computer, not a phone, so that the screen does not disappear.

F) The student that is being monitored:
1. Focus on the timer. Ignore the patient monitor.

2. Breathe deeply, inhaling for 4 seconds and then exhaling for 4 seconds.

3. Breath into the chest, not just the stomach.

4. Maintain this respiration rate (7.5 breaths per minute) until the recordings are complete.

G) The student that is not being monitored:
1. Focus on the patient monitor. Ignore the timer.

2. Wait until the respiration rate (RR) displayed on the patient monitor drops below 10.

3. The patient monitor will make an audible beep at each cardiac cycle (CC). Every 2nd 
CC, add a mark in the table below, indicating the respiration rate (RR) displayed on the 
patient monitor. Collect at least 10 samples.

4. Compute the mean value of all samples collected.

5. Compute the upscale accuracy of IMPEDANCE RR.

Ans: ___________________________________________________Mean Value

Ans: ___________________________________________________Upscale Accuracy

TABLE 1. Recorded RR (Impedance)

18

17

16

15

14

13

12

11

10

9

8

7

6

5
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H) Move the LA and RA electrodes to your right and left temple and set your 
monitor to Lead I. This is an EMG recording.

I) Sketch and wave-form as you move your eyes from centre to right to left. At 
each transition, move your eyes quickly and hold their position until the next 
transition.

J) What  is displayed by an EMG signal? Position? Velocity? Acceleration? 
Explain.

Ans: ___________________________________________________

Deliverables:  This lab sheet

Lead I

Straight Ahead                     To the Right                          To the Left


