BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (10765)

İnci ÇİLESİZ
Final Examination ( 15 January 2010 ( 12:00-14:00
PART A – CLOSED BOOK
1. Define, compare and contrast (advantages vs. disadvantages, etc.) the following terms in terms of biomedical measurements and instrumentation and provide examples for each set of terms (3x4 points):

a. direct / indirect
b. invasive / non-invasive
c. 
intra-corporeal / extra-corporeal (such as, intra-vascular / extra-vascular)
2. When studying excitable cells (3x4 points):

a. What are the main factors involved in the movement of ions across the cell membrane in the steady state? 
b. How do membrane characteristics change during an action potential? 
c. How is an “action potential” conducted? 
3. Briefly explain the differences between a sensor and a transducer. (4 points) 
4. Compare and contrast macroshock vs. microshock in terms of electrical hazards in a clinical environment. (6 points)
5. 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!). (8 points)
6. Show volume ranges of healthy lungs on a diagram and (2x4 points)
a. Explain the functional meaning of different volumes. 
b. Explain briefly how different volumes are measured using a spirometer.
7. Explain briefly the function of driven-right-leg circuit. (5 points)
BYM 501E FUNDAMENTALS OF BIOMEDICAL ENGINEERING (10765)

İnci ÇİLESİZ
Final Examination ( 15 January 2010 ( 12:00-14:00
PART B – OPEN BOOK
8. You are asked to analyze a (bio)medical instrument that you have not seen before. You are assured that the instrument is properly connected to the measurand via a sensor, but you are not allowed to see that interface. However, you are allowed to see the output of that sensor both in time and in frequency domains, i.e., you have an oscilloscope and a frequency analyzer. You are also allowed to use a signal generator instead of that sensor, if you wish to do so. 
a. What would you measure, 
b. and how would you characterize this (bio)medical instrument? (20 points)

9. What position of the cardiac vector during the R-wave will give identical signals in leads II and III? How does the lead I EKG look like for this orientation of the cardiac vector? (10 points)

10. Assume you are a staff biomedical engineer in a fully equipped hospital. One day, a patient with acute severe headache is brought into the emergency room. You are informed that the patient has inhaled an unknown gas that may be toxic in high concentrations. There are no doctors around and you are called to take charge of the situation. What would you monitor, what action(s) would you take, why? (15 points)
55 points total - GOOD LUCK!

45 points total - GOOD LUCK!


