BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (10776)

İnci ÇİLESİZ
Midterm Examination ( 9 November 2010 ( 10:45-12:00

PART B – OPEN BOOK
1. Looking at Fig. 4.2 interpret the role of gNA and gK (Hint: study Fig. 4.3.) Roughly sketch Vm, the potential difference between “external” and “internal medium”, as a function of ENA, EK, EL and the conductances (9 points)

a. before,

b. during, and 

c. after the action potential. 

2. How does the “volume conductor” influence the shape and duration of measured action potentials? You may take SA node signal, study its propagation, and compare the point to point evolution of EKG measured on body surface (10 points).
3. You are asked to measure auditory evoked potentials (AEP). Using the 10-20 electrode system shown in Fig. 4.28. (3+3+5 points), 

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

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

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

4. Readings from an EKGraph are as follows: 
a. SET 1: VI = -1 mV, VIII = -0,5 mV. 
b. SET 2: VI = 2 mV, VIII = -0,5 mV.

Calculate the direction and magnitude of the signal on the second lead. (10 points)
5. 
Is an electrode made of stainless steel polarizable or non-polarizable? Why? (5 points)
6. Solve Problem 6.12 on p. 289. (5 points)
50 points total - GOOD LUCK!


