BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (13735)

Inci ÇiLESiZ
Midterm Examination ( 29 November 2011 ( 9:30-10:45
PART A – CLOSED BOOK
1. [image: image1.emf]Define, compare and contrast the following terms in terms of biomedical measurements and instrumentation operation:

a. invasive / non-invasive

b. direct / indirect

c. real-time / delayed-time

d. sampling / continuous operation

and provide examples for each set of terms. (2x4 points)
2. Name and briefly explain 

a. major static characteristics of a biomedical measurement system. (4 points)

b. the significance of dynamic properties when monitoring biological signals. (4 points)

3. Look at the figure shown above. Indicate (a) the aorta, (b) the left ventricle, (c) the right ventricle, (d) the left atrium, (e) the right atrium, (f) the aortic valve, (g) the mitral valve, (h) the tricuspid valve, and (i) the vena cava. Also indicate the location of the AV and SA nodes, as well as the bundle of His. (10 points) 

4. When studying excitable cells:

a. What are the main factors involved in the movement of ions across the cell membrane at steady state? (4 points)

b. How do membrane characteristics change during an action potential? (4 points)

c. 
Why is it necessary for the ventricular action potential to have a relatively long refractory period? (4 points)

5. What are the main interfering or modifying inputs to equipment in a hospital environment? How can you minimize them? (6 points)
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6. Assuming a leakage current of 5 mA spreads throughout the body, why are 50 Hz and 60 Hz more dangerous than 5 kHz to 50 kHz? (5 points) 

7. Study the figure shown on the left. What do you think will happen to person (a) A, (b) B, and the bird; WHY? (10 points)
BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (13735)

Inci ÇiLESiZ
Midterm Examination ( 29 November 2011 ( 11:00-12:00

PART B – OPEN BOOK
8. 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. 

9. 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 (6 points).

10. You are asked to measure visual evoked potentials (VEP). Using the 10-20 electrode system shown in Fig. 4.28. (2+2+6 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 monitoring system and explain functions of individual components.

11. Readings from an EKGraph are as follows: 

a. SET 1: VI > 0 mV , VIII < 0 mV. 

b. SET 2: VI < 0 mV, VIII = 0 mV.

Estimate the direction of the cardiac vector and sign of the signal on the second lead. (10 points)
12. 
Is an electrode made of stainless steel polarizable or non-polarizable? Why? (5 points)

60 points total - GOOD LUCK!

40 points total - GOOD LUCK!


