BITS PILANI DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
Comprehensive Examination

EDICAL INSTRUMENTATION -- INSTR €481

DATE: 2-6-2013 MAX. MARKS: 40

TIME: 3 Hrs WEIGHTAGE: 40%

Answer Al_L'O,uestions
All Questions Carry Equal marks

1. (a) An atrial synchronous cardiac pacemaker detects signals corresponding to the
contraction of the atria. Design the block diagram of the pacemaker.
{b) Draw and explain different discharge waveforms that can be used ina DC

defibrillator.

2. (a) Draw the spirogram and mark the following: Vital capacity (VC), Total lung capacity

(TLC), Tidal volume (TV) and Residual volume (RV).
(b} Suggest and design a system to measure thoracic volume changes during

. breathing.

3. (a) Differentiate between Sympathetic and Parasympathetic systems.
(b) Design a scheme for using the EMG from an intact muscle to aid in the control of

stimulation of the paralyzed limb.

4. (a)How is the acuity of hearing measured. Explain.
{b) Design a biofeedback system to reduce heart rate in a person suffering with

tachycardia.

5. Design the block diagram of a three channel time division multiplexed radio telemetry

system for transmission of bio signals.
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BITS PILANI DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
TEST 2(OPEN BOOK)

MEDICAL INSTRUMENTATION -- INSTR €481

DATE: 22-4-2013 MAX. MARKS: 20

TIME: 50 MTS WEIGHTAGE; 20%

Answer ALL Questions
All Questions Carry Equal marks

In DVT (deep venous thrombosis), a blood clot in the veins of the groin or thigh partiaily
blocks the blood from returning to the heart from the legs. This partial blockage
increases the amount of blood that remains in the leg and therefore, increases the
volume of the leg. Suggest and design a plethysmography technique to measure the

bt

same.

2. When the lungs change volume during breathing, a mass of gas is transported through
the airway opening by convective flow. Measurement of variables associated with the
movement of this gas is of major importance in studies of the respiratory system. The
volume flow is used to changes of lung volume. Suggest the block diagram of a system

to measure the air flow.

3. Design a biofeedback system for suppressing epileptic activity in the brain. Show the
block diagram and explain the same.

4, Désign a radio telemetry system block diagram to transmit three parameters namely
body temperature, pulse rate and blood pressure. Suggest the suitable frequencies and

modulation techniques.
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BITS PILAN] DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
TEST 1(CLOSED BOOK])

MEDICAL INSTRUMENTATION -- INSTR €481

DATE: 4-3-2013 MAX. MARKS: 25

TIME: 50 MTS WEIGHTAGE: 25%

Answer ALL Questions

1. Explain the following with reference to biomedical instrumentation:
Sensitivity, Linearity, Signal to Noise ratio and Isolation.

2. You have invented a device that changes its capacitance as a function of oxygen in a
sample of air you breathe. Draw the transducer type circuit exited by an audio oscillator

and explain.

3. (i) Draw the waveform of the action potential and explain the different regions.
(i) Draw the ECG waveform and explain the different stages of the waveform.

4. (i) Show the figure of a commercial microelectrode and explain the same.
(i) Explain the different types of needle electrodes.

5. (i) A patient has a cardiac output of 5 liters/min, a heart rate of 90 beats/min and a
biood volume of 6ltrs. Calculate the stroke volume and mean circulation time. What is
the mean blood velocity in the aorta when the vessel has a diameter of 30mm.

(ii) Draw the figure to show the refationship of heart sounds to the function of ECG and

blood pressure.
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BITS PILANI DUBAI CAMPUS
DUBALIINTERNATIONAL ACADEMIC CITY
QUIZ 2

MEDICAL INSTRUMENTATION -- INSTR C481

DATE: 14-5-2013 MAX. MARKS: 7

TIME: 20 MTS WEIGHTAGE: 7%

Answer ALL Questions

1. Name the components which are included in a cardiac care unit.

2. Under what circumstances low rate alarm is activated.

3. Differentiate between bouncing ball display and non fade display.




4. Differentiate between afferent and efferent nerves.

5. What is autonomic nervous system. What are the subsystems of this.

6. How are neuronal firing measurements done.

7. How do you quantify EMG.
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DATE: 14-5-2013 MAX. MARKS: 7

TIME: 20 MTS WEIGHTAGE: 7%

Answer ALL Questions
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5. What is autonomic nervous system What are the subsystems of this.
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EBITS PILANI DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
QUIZ 1

MEDICAL INSTRUMENTATION -- INSTR C481

DATE: 2-4-2013 MAX. MARKS: 8

TIME: 50 MTS WEIGHTAGE: 8%

Answer ALL Questions
1. What is Mean Arterial Pressure.

2. Name FOUR direct measurement technigques of blood pressure.

3. What are the three modes of isolation of a fluid column blood pressure transducer.

4. Briefly describe implantable transducers.




5. Name FOUR physical principles on which blood flow meters are developed.

6. Draw the waveforms used in magnetic blood flow meters and error signals induced by
the current.

7. If the injection rate is 5mg/lit and flow rate is 4 ltrs/min, find the concentration of the

dye.

8. Name FOUR types of plethysmography.
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MEDICAL INSTRUMENTATION -- INSTR C481

DATE: 2-4-2013 MAX. MARKS: 8

TIME: 50 MTS WEIGHTAGE: 8%

Answer ALL Questions
1. What is Mean Arterial Pressure.
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2. Name FOUR direct measurement techniques of blood pressure.
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5. Name FOUR physical principles on which blood flow meters are developed.
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6. Draw the waveforms used in magnetic blood flow meters and error signals induced by

the current.
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7. If the injection rate is Smg/lit and flow rate is 4 ltrs/min, find the concentration of the

dye. g
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8. Name FOUR types of plethysmography.
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