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UNIVERSITY OF OSLO

Faculty of Mathematics and Natural Sciences
Exam in FYS 4250/9250          

Day of exam: 12. October 2018


Exam hours: 14.30-16.30 (2 hours)


This examination paper consists of 2 page(s).

Appendices: None


Permitted materials: All written and published materials, no electronic devices 


Exercise 1
a. Leo the leopard will measure the blood pressure and pulse with an automatic blood pressure apparatus (see figure 1). If Leo had a similar heart-lung system and physiology as a human being, which sources of error do you see in his setup in figure 1? 
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Figure 1. Blood pressure monitoring with an automatic blood pressure apparatus for Leo the leopard
b. This blood pressure apparatus is an oscillometric device. Explain briefly this measurement principle, strengths and weaknesses and describe briefly the most important sources of error. 
Exercise 2
a. The electrical signals of the heart can be measured with an ECG-apparatus. Explain briefly what you can do to minimize the noise-problem if you were to design such an ECG-apparatus. 

b. Describe briefly the principle of a Wilson-terminal. What are the advantages and disadvantages with the method, and explain why the Wilson-potential VW can be defined as:
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where RA = right arm electrode, LA = left arm electrode, and LL = left foot electrode. 

c. What is a so-called “augmented limb lead”, and what is the advantage compared to the Wilson terminal?

d. Lead augmented vector right (aVR) has the positive electrode on the right arm. Explain why aVR can be described as: 
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Exercise 3

Describe briefly the most important safety functions of the following equipment, preferably with a simple sketch: 

a. Dialysis-machine
b. Heart-lung machine


Exercise 4



Flow measurements in blood can be done in several different ways, one of the simplest is by means of a thermistor in the bloodstream. Explain briefly why it is necessary to keep constant temperature in the thermistor and describe how you would design a circuit to keep constant temperature in the thermistor while measuring the temperature. 
Make sure that your copy of this examination paper

is complete before answering.
