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B.Tech
PCBM 4301
Special Examinations-2012
ELEMENTS OF 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)

Q-1 Answer the following questions /2x10=20
a) What is Biomedical Engineering?
b) What is Bioelectrical signal?
¢) Distinguish between Electromyograph and Electromyogram.
d) What is Motion Artifact?
e) Why Electrodes are used in Biomedical Instrumentation?
f) Write the advantages of Prejelled Disposable Electrodes.
g) What are the Electrodes used for EMG?
h) State ‘Seeback Effect’.
i) Write basic principle of operation of Thermistors.
i) What is meant by ‘Proper Grounding’?

Q-2
a) Briefly describe the performance requirements of Medical Instrumentation
System. /5
b) Briefly describe the sources of various Biomedical signals. /5
Q-3
a) Draw a waveform of an Electrocardiogram showing Segments and Intervals
of the Signal. /5
b) Draw an Equivalent Circuit of Electrode-Tissue interface. Describe the
significance of each element of the Equivalent Circuit. /5
Q-4
a) Describe the construction of Electrodes used for ECG. /5
b) Describe the construction and operation of any one Displacement Sensor.
/5
Q-5
a) Write the classification of Transducers. Describe the performance
characteristics of Transducers. /5

b) Describe the construction and operation of Floating Electrodes. Write  the
advantages of using these Electrodes. /5
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Q-6
a) With suitable diagram describe the operation of Strain Gauge used for
Pressure Measurement. 65
b) Describe the construction and operation of Electrical Resistance
Thermometer. /5
Q-7
a) Why the following circuits are used in Signal Conditioning? (i) Differential
Amplifier (ii) Pre-Amplifier (iii) Isolation Amplifier. 19
b) Briefly describe Electrostatic and Electromagnetic coupling to AC signals.
/5
Q-8 Write brief notes on any TWO /5%x2=10

a) General constraints in design of medical instrumentation system
b) Physiological Trnasducer for Motion Measurement
c¢) Photo-Voltaic Transducers




