6) ELECTRICAL SCIENCES
iv) BIO MEDICAL ENGINEERING & MEDICAL  ELECTRONICS
PART- B

1. Bio Medical Instrumentation: Biomedical transducers & electrodes, Sources of bio-electric potentials,  bio-signals:- ECG, EEG, EMG, Defibrillators, Cardiac pacemakers, Implantable pace makers, Respitory measurements & aids, Blood flow meters, Audiometers.

2. Principals Of Medical Imaging: X-ray – methods of Generation, detection Biological effects, Image characteristics. Ultrasound – Generation, detection, diagnostic methods, Image characteristics, Biological Effects. Radionuclide Imaging:- Diagnostic methods, Imaging methods, Characteristics Biological effects. MRI:- Generation, detection of NMR signal, Imaging methods, NMR spectroscopy, Characteristics, Biological effects.

3. Signals & Systems, DSP: Types of Signals and Systems, Properties of Systems, Convolution, Correlation, Fourier series and transforms (Discrete Time), Z-transform, DFT and FFT, windowing techniques, analog and digital filter design, IIR, FIR filter Design, finite word length effect.

4. Bio-Medical Signal Processing: Digital filters, IIR filters – Smoothing, notch, Derivatives, Sampling, Integer Filters, Data Reduction techniques, Signal averaging, Frequency domain techniques- Fourier transform, Correlation, Convolution power spectrum estimation, ECG QRS detection,- power spectrum of ECG, BP filtering techniques, Different template matching, QRS detection algorithm.

5.  Image Processing:  Sampling, Quantization, some  basic transformations, Properties of 2D    Fourier  transform, FFT, separable Image transforms, enhancement in frequency domain, Color Image processing, Masking from frequency domain specification:- errors free Compression, Lossy Compression, Image Compression standards, edge linking & boundary detection, Thresholding, Region oriented segmentation.

MODEL QUESTIONS

      SECTION – I OF PART (B)

Each question carries One mark.

	1. When two wires of different materials are joined at either end, forming two junctions which are maintained at different temperature then 


a) Electric current is generated,

b) Magnetic flux is generated

c) Electromotive force is generated

d) Back emf is generated

	2. EMG Signals are acquired by


a) Contact electrodes



b) Skin electrodes

c) Scalp electrodes



d) Needle electrodes

	3. Bio electric potentials are generated at a


a)  Micro molecular level


b) Cellular level

c) Organic level



d) Tissue level

	4. The alpha rhythm is one of the principle components of


a) ECG

b) EMG

c) ERG

d) EEG

	5. The X-rays in the medical diagnostic region have wavelength of the order of


a)  10-1 m

b) 10-10 m

c) 10-100m

d) 1010 m

SECTION – II OF PART (B)

Each question carries 2 marks.

	1. In defibrillator circuit, if a 16(F capacitor is used which has to be charged to 7000 V then the available energy is


a) 450 ws

b) 700 ws

c) 400ws

d) 350 ws

	2. The energy value of the signal x(n) = [ 1/3]n u(n) is


a) 9/8


b) 1/9


c) 1/8


d) 0


	3. The input sequence for DPCM data compression system is {1, 3, 1, 1, 1, 1, 1,} then the output sequence will be


a) {1, 2, -2, 0, 0, 0, 0}



b) {9, 0, 0, 0, 0, 0, 0}

c) {4, 2, -2, 4, 0, 0, 0}



d) {1, 3, -3, 1, 0, 0, 0}

	4. In a healthy adult if the stroke volume is 70 ml and heart rate is 72 beats per minute the cardiac output is


a) 7 L/min

b) 5 L/min

c) 4 L/min

d) 5.5 L/min

	5. K. Complex in EEG signal has a total duration of 


a) 0.5 – 1 sec

b) 0.5 – 1.5 sec

c) 1 – 2 sec

d) 0.5 – 2.5 sec
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