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Functions of several variables - Partial Derivatives and their applications - Multiple integrals (double — triple)

and their applications - Line and Surface integrals - Using Mathematica, and Matlab programs for graphing
some Surfaces and calculate some
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Some basic probability concepts — Some important sampling distributions — Estimation Hypothesis testing —
Analysis of variance - Regression and correlation — Multiple regression and correlation — Goodness of fit test.
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Object-oriented Programming| MC251
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Objects and classes - Understanding class definitions - Object interaction - Grouping objects - More
sophisticated behaviour - libraries - Well-behaved objects - testing, maintaining, debugging - Designing

classes.
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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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RL and RC circuits, stored energy - RLC circuit under its different conditions. Alternating current: RL and RC
circuit analyses - Analyses of AC circuits in terms of complex numbers - AC transient current for RL, RC and

RLC circuits. Magnetic quantities
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12 Experiments in related topics
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Waves motion and superposition - Interference of light waves - Interference pattern from double slits

(Young’s experiment) - Interference of light in thin films - Diffraction of light waves - Single slits diffraction -
The diffraction grating, resolving
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Organic Reactions Mechanisms — Chemistry of Carbonyl Compounds
Practical : (Selected practical experiments )
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Chemistry of the main groups (S, P- block elements): General properties of the main group elements of the
first group to the seven group element- use of main group elements in industry. (in a glasses, conductors,
and semiconductors — fertilizers
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Chemical thermodynamics: Thermodynamics concepts- First law of thermodynamics- second law- Entropy

changes of enthalpy and entropy with temperature-Gibb's free energy function and chemical potentials.
Chemical kinetics: Concept and terminologies of chem
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Statistical treatment of Analytical Data, Activity and Systematic Treatment of Equilibrium, Acid-Base

equilibrium, Types of titration in volumetric analysis, Gravimetric analysis, Fundamentals of potentiometry &
Principles of UV, Vis-Spectrophotometry
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Mineral and Crystals| G231
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Crystallography: Introduction - Elements of symmetry - Crystal forms - Crystal systems and classes —
Physical properties.
Minerals: Atomic structures - Nature and origin of the minerals -lsomorphism and polymorphism -
Continuous and discontinuous reactio
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Taxonomy of Prokaryotes — benefit and harmful effect of bacteria — bacterial cell structure — growth of

bacteria — general characters of fungi — Fungal classifications — Myxomycota, Mastigomycota and
Zygomycota
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Errors in Numerical computation - Solutions of Non-linear Equations - Direct and Iterative Methods for

Solving Linear Systems - Interpolation and Polynomial approximations - Numerical differentiation - Numerical
Integration.
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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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Equation of motion, conservation laws - Integration of motion equations - Failure of classical mechanics -
Origin of the quantum theory, Hydrogen atom - Wave particle dualism, Postulates.
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12 Experiments in related topics
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Crystal structure - Reciprocal lattice, X-ray diffraction in crystals - Lattice vibrations and thermal properties -
Defects in crystals (point defects and 1-d, 2-d and 3-dimensional defects) - Free electron mode and electric
properties - Band theory and
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Electronics (1)
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Semiconductor diodes and applications- Bipolar junction transistors - Field-effect transistors - Biasing of

transistors, integrated circuits - Operational amplifiers - Feedback amplifiers and oscillators.
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Origin and composition of the atmosphere - Charged particles, temperature distribution in the atmosphere -
Atmospheric thermodynamics - Radiation transfer and spectrum, absorption and emission - Atmospheric

absorption of solar radiation.
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Photochemistry — Reactive Intermediates
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Preparation of simple and double salts — preparation of metal complexes — characterization by
spectrophotometric and conductometric methods.
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Inorganic Chemistry (2)] C321
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Transition elements: An introduction to transition elements — general properties of the first transition series
and their compounds.

Coordination compounds: Coordination compounds and double salts — application of coordination
compounds —homenclature — p
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Experiments based on: Chemical kinetics, Phase rule, and electrochemistry.
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Crystal structure, energy bands - Intrinsic and extrinsic semiconductors, Fermi-Dirac function - Density of
carriers, carrier transport, Hall effect - p-n junctions, I-V and C-V characteristics - Characteristics of
transistors (BJT, MIS) - Optoelectronic
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Paramagnetic resonance - Line width, effect of damping - Fine and hyperfine structure - Electron
paramagnetic resonance - Ferromagnetic and anti-ferromagnetic resonance - Nuclear magnetic resonance -
Magnetic resonance imaging.
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12 Experiments in related topics
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Special topics in physics (1)

P491
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The title and topics are to be determined by the Physics Department
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Biochemistry (ll): Lipids — Nucleic acids — Enzymes.

Medicinal Chemistry

(Practical: Microanalysis, Detection and estimation of Carbohydrates, Amino acids, Proteins, Lipids, Nucleic

acids ....... Ect. )
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Advanced organic synthesis — Estimation of functional group.
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Introduction To Atomic Spectrometry (Absorption, Florescence and Emission Spectrometry.
Ultraviolet/Visible Spectrophotometry and Infrared Spectrometry, Polarography & Amperometry,
Conductometry & Coulometer and Modern Voltammetric Techniques, Analytical
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Petroleum Chemistry and
Petraochemicals

C 451
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Crude Oils — Evaluation of Crude Oils - Refining of Petroleum — Petrochemicals Derived from Petroleum

Fractions
(Practical: Selected practical experiments )
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