BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (13046)

İnci ÇİLESİZ
Midterm Examination ( 18 November 2008 ( 10:45-12:00
PART B – OPEN BOOK
1. Looking at Fig. 4.2 interpret the role of gNA and gK in Fig. 4.3. Roughly sketch vm (the potential difference between “external” and “internal medium” points as shown on Fig. 4.3.) as a function of ENA, EK, EL and the conductances (6 points)

a. before,

b. during, and 

c. after the action potential. 

2. What is the significance of the “volume conductor” theory? How does the “volume conductor” influence the shape and duration of measured bioelectric signals? (6 points)

3. What is fibrillation? Why is ventricular fibrillation more dangerous than atrial fibrillation? (6 points)

4. Show mathematically, that by using the augmented leads, detected bioelectric signal amplitude is increased 50% as compared to unipolar frontal plane leads without affecting the direction of the lead vector? (6 points)

5. You are asked to measure audially evoked potentials (AEV). Using the 10-20 electrode system (2+2+6 points), 

a. Which electrodes would you choose to use, why? 

b. How would you measure the AEP, unipolar, bipolar or else, why?

c. Draw a diagram of your amplifier and explain functions of individual components.

6. If id = 500 nA and right leg-skin impedance = 100 kΩ, how can you achieve vcm = 10 μV in an EKGraph with a driven-right-leg circuit? Design the circuit and give component values. (10 points)
7. Is an electrode made of stainless steel polarizable or non-polarizable? Explain. (6 points)
50 points total - GOOD LUCK!


