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Code: BM Biomedical Engineering

Engineering Mathematics:

Differential and Integral Calculus: Partial and Total Differentials. Composite Functions. Systems of  Linear
Equations. Matrices and Determinants, Rank, Cramer’s Rule. Differential Equations. Homogeneous and Non
Homogeneous. Power Series. Theory of Complex Variables, Cauchy-Reimann Equations. Cauchy’s Residue
Theorem. Singular Points, Evaluation of Residues. Probability, Conditional Probability, Probability Density
Function, Mean, Median, Mode and Standard Deviation; Random Variables; Uniform, Normal, Exponential, Poisson
and Binomial Distributions.

Biomedical Engineering

Bioelectricity:  Resting Potential.  Action Potential. Nernst  Equation. Propagation  in Myelinated and
Unmyelinated Nerve fibres. Origin of Biopotentia Signas like ECG, EEG, EMG And EOG. Biopotential
Electrodes. Medical Instrumentation and Equipment: General Characteristics of Medical Instruments. Analytical
Instrumentation. ECG, EEG, EMG, Cardiac Pacemaker, Defibrillator, X-Ray Machine, Hemodialysis, Ventilator,
Heart -Lung Machine, and Surgical Diathermy. Biomechanics and Biomaterials: Mechanical Properties of Bone and
Soft Tissues. Viscoelasticity. Analysis of Forces in Skeletal Joints. Mechanics of Blood Flow in the
Cardiovascular System. Biocompatibility. Characteristics of an Ideal Biomaterial. Metals, Polymers and Ceramics.
Biomedical Signal  Processing and Imaging: QRS Detection Methods. Rhythm Anaysis. ECG Pattern
Recognition. ECG Data Compression Algorithms. Detection of Resting Rhythms. Ultrasound, CT, MRI, PET.
Techniques of Image Enhancement and Reconstruction. Biological Control Systems: General Features of Biological
Control Systems. Regulation of Body Temperature, Blood Pressure, and Heart Rate.

Electronic Engineering

Electronic Devices and Circuits: P-N Junction, BJT, MOSFET Characteristics, Basic Amplifier Configurations,
Biasing of BJT and JFET, Difference Amplifier, R-C Coupled Amplifier, Frequency Response, Feedback in
Amplifiers, Power Amplifiers, Power Rectification. Pulse and Digital Circuits. Linear and Non Linear Wave
Shaping, Sweep Circuits, Multivibrators, Logic Gates Boolean Algebra, Arithmetic Circuits, Flip-Flops, Counters,
Shift Registers, 8-Bit Microprocessor and 8-bit Microcontroller- Architecture, Programming and Interfacing.
Signals and Systems: Representation of Continuous and Discrete-Time-Signals; Linear, Time-Invariant and Causal
Systems, Fourier Series Representation of Continuous Periodic Signals, Sampling Theorem, Fourier, Laplace and Z-
Transforms.

Electrical Engineering: Topological Description of a Network, KVL, KCL, Mesh and Noda Analysis. First and
Second Order Circuits, RL, RC and RLC Circuits. Forced and Natural Response of a Network to Step, Impulse and
Sinusoidal Inputs, Transient and Steady State Response. Laplace-Transform Method of Solution. Network
Theorems. Implications of Linearity, Online Signa Anaysis, Two Port Networks. Electrical Machines: Single Phase
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Transformer, Three Phase Transformers, DC Machines-Types of Winding, Generator Characteristics. Starting and
Speed Control of Motors. Three Phase and Single Phase Induction Motors Principles Control Systems: Principles of
Feedback, Transfer Function, Block Diagrams, Steady-State Errors. Stability. Routh and Nyquist Techniques.
Electronics and Instrumentation Engineering: Bridges and Potentiometers, PMMC, Moving Iron, Dynamo
Meter and Induction Type Instruments. Measurement of Voltage, Current, Power, Energy and Power Factor.
Instrument Transformers. Digital Voltmeters and Multimeters. Phase, Time and Frequency Measurement. Q
Meters, Oscillo Scopes, Potentiometric Recorders. Transducers. Basic Requirements, Passive and Active
Transducers. Operating Principles of Transducers for Measurement of Displacement, Temperature, Pressure and
Flow. Signal Conditioning Circuits. Applications.
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