BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (13735)

Prof.Dr. İnci ÇİLESİZ
Final Examination ( 19 January 2012 ( 12:00-14:00
1. What instruments (multimeter, oscilloscope, etc) would you use and how would you design measurements to measure dynamic properties of a biomedical measurement system? Which properties would you measure? Why? (15 points)
2. Compare and contrast (you may think of blood tests, biopsy results, and alike)
a. sensitivity vs. specificity (8 points)
b. accuracy vs. precision (8 points)
3. What is an instrumentation amplifier? Which bio-electrical signals are monitored best using an instrumentation amplifier? Why? (10 points)
4. What is an action potential? In what ways can an “action potential” be conducted? (8 points)
5. Show mathematically, that by using the augmented leads, detected bioelectric signal amplitude is increased 50% as compared to unipolar frontal plane leads without effecting the direction of the lead vector? (10 points)
6. Explain briefly the function of driven-right-leg circuit. (6 points)
7. 
Correlate heart sounds with electrical and mechanical events of the cardiac cycle on a diagram showing time evolution of (i) aortic and (ii) left ventricular blood pressures, (iii) EKG signal and (iv) the heart sounds (at least the major two!). (12 points)
8. 
Compare and contrast macroshock vs. microshock in terms of electrical hazards in a clinical environment. (4 points)
9. Is an electrode made of stainless steel polarizable or non-polarizable? Why? (5 points) 

From your PROJECTS: (3 points each, 24 points total)
10. What can a pulse oximeter not measure? 
11. Which biological data can be remotely measured? 
12. What is the most important unit in a totally artificial heart? 
13. Which cells in the pancreas secrete insulin? 
14. What is neural plasticity? 
15. What do you think is the main advantage of a surgical robot like ROBODOC? 
16. What is the average spatial resolution of MEG/MCG systems? 
17. Which frequency range is more likely to cause long term damage on human body and why?
100+10 bonus points - GOOD LUCK!

100 points total - GOOD LUCK!


