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PEEC 5416
Seventh Semester Examination — 2012

BIOMEDICAL INSTRUMENTATION

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

Answer the following in brief : 2x10

(9)
(h)

Write the sources and examples of Biochemical signals.

State whether the concentration of sodium ion is more or less on outside of
the cell when the cell is polarized. '

What is the potential interior of a Neuron relative to the exterior when the
Neuron is electrically polarized at rest ?

Write the names and their bands ofv frequency of EEG signal for the
purpose of analysis.

How does the voltage across a forward biased silicon diode vary with
respect to temperature ?

Improper grounding of the system is one of the most common causes of
measurement problems and noise. Suggest a method to prevent these
problems.

Draw a block diagram of an Electrocardiograph.

Write the techniques used to calculate heart rate.
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image2.jpeg
(i) How does the magnitude of the voltage picked up by an Electromagnetic

blood flow meter varies with respect to the diameter of the blood vessel ?
() Define “Let-go” current.

2. (a) Briefly explainthe general constraints in design of medical instrumentation

system. 5

(b) Draw a normal wave pattern of an ECG waveform recorded in the standard
lead position and label it. Mention the intervals and origins of each segment

of the waveform. 5

3. (a) Briefly describe the Electrode-Tissue interface phenomenon. Also comment
on Warburg equivalent for an Electrode-Electrolyte interface, Faradic
Leakage resistance and Half Cell Potential of the Electrode-Electrolyte

interface. . 5

(b) Listthe electrodes used for ECG, EEG and EMG. Write their suitability for

various types of applications. 5

4. (a) Describe the basic principle of measurement of pressure using LVDT and
strain gauge. Mention their applications as physiological pressure

transducer. 5
(b) Briefly describe the techniques used for biomedical signal analysis. 5

~ 5. (a) Briefly describe the working of various electrodes employed in biomedical

recording system. 5

(b) What are the types of Lead connections for recording ECG signal ?
Comment on electric field of the heart and describe the effects of Artefacts

on ECG recording. 5
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6. (a) Briefly explain the basic principle of measurement of blood pressure using
Indirect Methods. 5

(b) Briefly describe the methods of measurement of Respiration Rate. 5

7. (a) Describe the principle of measurement and operation of Ultrasonic
Doppler-Shift blood flow meter. Describe the expression for the velocity of

blood flow. 5

(b) Describe types of Leakage currents classified based on current path.
Comment on path of Leakage current in a normal case and path of Leakage

current in case of discontinuous ground. 5
8.  Write short notes on any two : 5x2
(a) Intelligentand PC based medical instrumentation system
(b) Biosensors

(c) NMR blood flowmeter.
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