BME Midtem exam. 2008-04-22 closed book 
Department:        Student number:           Name:

1. (1) Roles of biomedical engineers include problem solver, (                                ), and engineering scientist.
(2)  Ultimate purpose of biomedical engineers, as a professional, is to  (                             ).

(3)  Name of the society for biomedical engineers in IEEE is EMBS. Do you know what it (EMBS) stands for?
2. What is the disease described below?  
“When the diffracted X-ray beam hit a hair, it forms a pattern on the detector related to the molecular structure of keratin, a protein found in hair. A diffuse additional ring in the diffraction pattern from hair samples of women indicates that these women have this disease”.

3. 
(1)        Write down the Goldman equation which describes a resting potential across a neuron membrane when three ions (K, Na and Cl ions) are present. Using it, explain the change of membrane potential during active state.

(2)        Describe the Hodgkin-Huxley model of equations involving voltage dependent gates.

(3)        Describe the procedure of computer simulation using equations in (2).
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The above describes an ECG amplifier mentioned in the class.  The first three op-amps comprise the (                             ) necessary to obtain the biosignal and to reject (             ).  The fourth and fifth op-amps are designed to be (         ) and (          ) pass filters with cut-off frequencies of (     ) Hz and (      ) Hz, respectively.  The last op-amp is a comparator designed to trigger an LED during the QRS-wave portion of the biosignal.
Show your work for computing frequencies. 

5.
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In the above diagram, answer the following.
(1) The name of the membrane inside cochlea shown is (                   ).
(2) The theory that describes the operation of the membrane that enables hearing is (                        ).

(3) Describe the mechanism of mechano-electrical transduction by hair cell.

6. Between Pt and Ag/AgCl, which one makes a better reference electrode? Explain.
7. The following diagram show the operation of the SPR(Surface Plasmon Resonance). 
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The above diagram shows the shift of the reflected beam as a function of incident beam angle. 

(1) Explain the shape of the curve.

(2) When the antigen is detected,, would the curve shift to left or right? Explain.
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