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Formation of ordinary Differential Equations (ODE's) - ODE's of first Order and first Degree — ODE's of first
Order and higher Degrees - Applications — Linear ODE's of higher Orders with constant Coefficients and its
applications - Linear ODE's of higher
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The simple harmonic motion in mechanical and electrical systems - The damped oscillation in mechanical
and electrical systems - The forced damped oscillation in mechanical and electrical systems - Summation of

the simple harmonic motions in two dimensions
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Principles modern physics - Black-body radiation - Planck’s law of radiation, photo-electric effect - The
Hydrogen atom, Rutherford model of the atom - Bohr’s theory, Sommerfeld’s theory - Compton effect - Dual
nature of matter, De Broglie waves, the
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Types of materials, Phase diagrams - Physics of metals and alloys

Crystal structure of metals- Melting of metals, grain size- Re-crystallization and grain growth - Solid
solutions - Alloys phase diagrams. Examination by electron microscopy- Processing of
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12 Experiments in related topics
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Partial differential equations — Partial differential equations of first order — Linear partial differential equations
of second and higher orders with constant coefficients — Gamma and Beta functions — solution in infinite
series of linear differential
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Using the mathematical and statistical packages (Matlab, Mathematica, Min Tab, SPSS, ...etc) for matrices —
Functions — Graphics — Data Fitting — Applied Statistics
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Vector Analysis - Electrostatics, Poisson equation, energy in electric field- Magnetostatics, energy stored in
magnetic field, magnetic materials - Solution of the Laplace’s equation - Maxwell’s equations in
electromagnetism.
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Vector analysis with applications - Partial differential equations and boundary value problem - Laplace’s and

Fourier’s transforms - Special functions.
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Motion of charged particles in electric and magnetic fields - Characteristic of Plasma, Aurora zone and Van
Allen belt- Plasma interaction with magnetic field - Plasma electron oscillation and ion oscillation -
Hydromagnetic waves, Alfven waves - Plasma d
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Rutherford theory of alpha scattering- The classical properties of the nucleus - The constituents of the
nucleus, Quark theory - The nuclear binding energy - Nuclear fission and fusion reactions - The natural
radioactivity.
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Theories and mechanisms of crystal growth - Phase diagrams and Equilibriums- Methods of crystal growth

from solutions, melt and vapor phases - Characterization of single crystals using various techniques - Fine
structure and physical properties of single
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Bohr theory and spectra of hydrogen atom. Emission and absorption of man electron atoms. Zeeman and
Stark effect- Pauli principle- Rotation of diatomic molecules - Vibration of diatomic molecules - Electronic
spectra diatomic molecules — Rotational, vibra
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Radiation sources - Interaction of radiation with matter - Radiation detection and detectors - Biological
effects of ionizing radiations - Dose meters and survey meters - External and internal hazards of radiation -
Storage of radioactive materials.
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Fabrication methods - Factors affect the particle shape - Characterization techniques - Electrical, magnetic
and optical properties - Nanotechnology for Bio-materials and tissues - Nanoparticulates applications.
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Polynomial interpolation, Error function - Lagrange and Hermit interpolation, Airy pattern - Aitken and
Chebyshev interpolation

Interpolation techniques - Theory of finite differences, Types of differences - Inverse interpolation and
predictions - Divide
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Introduction to laser physics and its characteristics - Theory of laser - Types of lasers - Applications of
Lasers in different fields.
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