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Content

Laws of electron movement in different fields — Electric materials’ properties (Conductors /

Insulators / Semiconductors) — Semiconductors diode junction — Some kinds of diode junctions

and their applications (Zener diode /Tunnel diode / optical diode / changeable resistant optical

diode / Light Emitting Diode LED) — Transistor — Transistor Field Effect — Digital integrated

circuits)
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3-W. Roadstrum and D. H. Wolaver, Electrical Engineering for All Engineers, J. Wiley &
Sons, Inc., New York, 1994,
4-Thomas L. Floyd, Electrical Devices, Prentice Hall, Boston, 2012



c i) au Marks Hours Code no.
ourse name
- e da clelud) aa 35Sl
Glass Technology(1) (1) gl ba gl giss 150 4(2/2) 222
ealrd) (g giaall

Adalal) g Al cileld ¢ Ay SRl Sl Gl - dala 3l A - salll Vs ) glasl dslia fo
S -zl a0l Y L) a - eeall 1A - dala 31 ALIAY jaead) gla i) dslica dal ja - (Al )l
(g A - gl peai- zla i ai - 23l
shlendd) ol

ol (B O sSalul) a6 A otz (1) Aad -

gl delia L aadiud) Gl hpall Qs a8S 3 2 (2) 4sed -

ol Aelin b Kaskinadll el (5 il aall (a3 GRS Al 2 (3) Bond -

PAEN{R-XIPN g B XPEPN | ( Al,03 . Ley03) 28T A (yas - 4 Lt -

el s Ba Go gl o pad\SH 2T A a1 (5) ad -

e slall s 353 s gall Aladll o ganie Lall 20T A Ga : (6) LiaS -

psgall Qg e zla il delia: (7) 43 -

il S A a1 (8) Auyad -

eomallsll Glagy e zla lldclua: (9) 43 -

el s mla jdelia: (10) 43 -

Content
History of glass manufacturing :(States of matter — Glassy state — Ores for glass
manufacturing  "basic ores — other ores" — mixing of raw materials ) - Steps of glass
manufacturing : ( preparation o raw mixing — melting furnaces — Refractoriness of  furnaces
— Glass melting — Glass forming — Glass cooling — Glass preparing — Glass storing ) .
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1-James E. Shelby, Introduction to Glass Science and Technology (RSC Paperbacks
Series), 2nd ed., 2005.

2-E. Bourhis, Glass mechanics and technology 2014



http://gen.lib.rus.ec/search.php?req=James%20E.%20Shelby&column=author
http://gen.lib.rus.ec/book/index.php?md5=07709E977015934C131ABA6DC0476A73
http://gen.lib.rus.ec/book/index.php?md5=07709E977015934C131ABA6DC0476A73
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Content

Wave particle duality of light — Fermat's principle - Laws of reflection and refraction — light
reflection and refraction at plane surfaces — sign convention — light dispersion by refraction
and the production of visible light spectrum — light refraction by a prism — thin prism -
Reflection of light at spherical mirrors — refraction of light at spherical refracting surfaces -
Spherical aberration in spherical mirrors and spherical refracting surfaces - Types of optical
lenses and their names — lens maker equation - Refraction of light in thin lenses — numerical
examples and applications - Refraction of light in thick lenses - Spherical and chromatic

aberration in lenses.
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2- G.F, Lothian, Optics and its uses, 1975
3- F. A. Jenkins & H. E. white, Fundamentals of optics, 2001
4- Eugen Hecht, Optics, 2001
5-: Deriniak, Geometrical and Trigonometric optics, 2009
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Linear algebra and analytical geometry
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Content
Systems of linear equations — matrices, their types, properties and their algebra — inverse of a
matrix —Mathematical induction - vectors in two and three dimensions — vector production
(scalar and cross) — Power series convergence and divergence tests — Taylor and Maclaurin
series — Partial differentiation — unlimited and limited Integration — Differential equations - the

general equation of line and circle — Parabola — hyperbola — ellipse — applications.

& bl g dasiiinall Lo gladll

Al Al y daddl ol Gl g a0 ) 8 46 jea ; Apadeil] cila i)

) el

2008 cmaall SEl s ¢ Jadll pall Gund 03 gau pdaall die dena /2 -]

2003 « il Jw 5 aSle Hla ciall duzaly ) (8 6 ol dusls -2

- H. Anton, Elementary liner Algebra, John wiley & Sons (2000)3

- R.P Agnew, Analytical Geometry and Calculus With vectors, Mcgraw- Hill , Newyork 4
1962.
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Content

Wave equation - Young's principle of superposition — Applications - Conditions for
interference — Relation between phase difference and path difference — Young's experiment —
Fresnel's bi-prism — Lloyd's mirror — interference in thin films by reflection and transmition -
Newton's ring's of interference - Applications — Jamin's interferometer — Michelson
interferometer - Fabry-perot interferometer - Fresnel and Fraunhofer diffraction — single slit
diffraction — double slit diffraction — diffraction grating — Applications — difference between



prism and diffraction grating spectra — resolving power of diffraction grating - Electromagnetic
wave — polarization phenomenon — natural polarizing materials — Polarization by reflection
and refraction — Brewster law — Malus's law — Nicole prism — rotation of polarization plane —
Polarization measurements.
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3- Ghosh Mannel ,Texbook of Physical Optics, Macmillan India, 2007.
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Content

The used tools for frame production — types of frames — how to store frames in your shop —
heating celluloid sheets for frame production — types of cutting celluloid sheets - forming a
nose bridge — insulting hinges in the frames — Plastic frame welding — Metal frame welding —
frame welding defects — Metal frame painting.
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Content
Types of materials - Chemical structure and types of chemical bonds — crystal structure -
Mechanical properties — Thermal properties - Magnetic properties — optical properties -

Electrical superconducting materials.
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1- A. Kekani, Kakani, Material's Science New age international publishers, 2004

2-W. Callister, Fundamentals of Materials Science and Engineering, John Wiley & sons Inc,
2001

3- Jean P. Mercier, Gerald Zambelli and Wilfried Kurz, Introduction to Materials Science,
2003



