BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (13046)

İnci ÇİLESİZ
Final Examination ( 8 January 2009 ( 14.00-16.00

PART A – CLOSED BOOK
1. How would you measure major static and dynamic properties of a biomedical measurement system?
2. What is an action potential? How is an “action potential” conducted?
3. Compare and contrast macroshock vs. microshock in terms of electrical hazards in a clinical environment. 

4. Sketch and explain the function of driven-right-leg circuit.
5. Correlate heart sounds with electrical and mechanical events of the cardiac cycle on a diagram showing time evolution of 
a. aortic and 
b. left ventricular blood pressures, 
c. EKG signal 

d. heart sounds (at least the major two!).
6. Show volume ranges of healthy lungs on a diagram and explain briefly how different volumes are measured using a spirometer.
PART B – OPEN BOOK
7. What is an instrumentation amplifier? Which bio-electrical signals are monitored best using an instrumentation amplifier? Why?

8. Sketch the diagram of a biomedical optical instrument (See Chapter 2). Show mathematically what you would measure using this instrument? How would you calibrate this instrument? Why?

9. How and why is plethysmography useful in biomedical diagnostics? 

10. You have two transducers for a Doppler US flowmeter system (See Figure 9.8). They are inclined an angles θ and φ to the flow axis. Derive a formula for the detected Doppler shift. 
GOOD LUCK!


