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A. Course Identification

. Credit hours: 4

. Course type

Urdwersity |:| College |:| Depattm ent ] Others |:|

. Level/year at which this course is offer ed: Level 8 /¥ ear 3

1
2
a
h. Reguired J Elective
3
4

. Pre-requisites for this course (if are?): General Physics (3

5. Co-requisites for this course (if ans:

6. Mode of Instruction (marlk all that apply)

HNo Mode of Instruction Contact Hours Percentage
1 Traditional classroom 40 100%
2 Blended
3 | E-learning
4 | Distance learning
5 Other

7. Contact Hours (hased on the acadermic semester)

HNo Activity Contact Hours
1 Lecture 40
P Lahoratory/Studio
3 Tutorial
4 {ithers (specify)
Total 40

B. Course Objectives and Learning Outcomes

1. Course Description
Thiz course covers aberrations of lenses and design and functionality of optical instruments.

It then gmives an introduction to wibrations, wave optics and superposition of waves.

2. Course Main Objective

The course revises the basics of geometrical optics (reflection andrefraction, as well asimage
formation 1n the case of mirrors and lenses) Tt also covers aberrations in lenses. Then the
course gives a scientific description of some optical instnim entation used in real life.
Introduction to wave optics 15 then given by teaching wibrations and wave laws as well as
mathem atical treatment to addition and superposition of waves to be used in the advanced
Oiptics course.
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3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Enowledge and Understanding
1.2 | Define the concepts of waves, and superposition of waves. El P
1.3 | Describe physical laws governing the mirrors and lenses and their | E2 (F)
applications and aberrations.
2 | Skills:
2.1 | Solve geometrical optics problems and use the optics laws 1n optical | 51 (F)
instruments
2.2 | Ezplain the scientific laws governing wave addition, subtraction, and | 52 (D)
superposition.
3 | Values:
2.1 | Cellaborate and contribute responsibly and effectively in teamwork I A

C. Course Content

: : Contact
No List of Topics Huties
General Revision on Mirrors and Lenses
® TPlane Sutfaces and Prisms
1 e sphencal Sutfaces 6
¢ Thin Lenszes
¢ Thick Lenses
¢ sphencal Mirrors
Lens Aberrations
¢ Spherical Aberration of a Single Surface
& Gphencal Aberraton of a Thin Lens
5 ¢ Coma 6
e Lstigmatism
o Curvature of Field
o Distortion
® Chromatic Aberration
Optical Instruments
# TheHuman Eye
# Cameras and Photographic Objectives
3 # Meniscus Lenzes 6
# Symmetrical Lenses
& Magnifiers
# [icroscopes
® Astronomical Telescopes
Vibrations and Waves
e Simple Harmonic Motion
¢ Vibrating Spring
4 o Transverse Waves f
#® Thasze Angles
¢ Amplitude and Intensity
o Frequency and Wavelength
5 Superposition of Waves 6
& Addition of Simple Harmonic Motions along the Same Line

B
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Yector Addition of Amplitudes

Superposition of Two WaveTrains of the Same Frequency
Complex Waves

Fourier &nalysis

Group Welocity

# Addition of Simple Harmonic Motions at Right 2ngles

Interference of Two Beams of Light

¢ Huvgens' Principle
Toung's Experiment
Interference Fringes from a Double Source
Intensity Distribution in the Fringe System )
Fresnel's Biprism
Coherent Sources
Divizsion of Amplitnde. Michelson Interferometer
¢ Circular Fringes

Interference Involving Winltiple Heflections
# FEeflection from a Plane-Parallel Film

Frnnges of Equal Inclination

Interference in the Transmitted Light

Mewton's Eings

Fabry-Perot Intedferometer

EBrewster's Fringes

Other Interference Spectroscopes

Total 40

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Teaching Assessment

Code Course L earning Outcomes Strategies Methods

1.0 Knmvledge and Understanding

11 Define the concepts of waves, and | Demonstrating the

superposition of waves. basic information Homewotl and
Describe the physical laws governing | and principles Mid and final
1.2 | mirrors and lenzes andtheir applications and | through lectures EXAm 5.
aberrati ons. and discussions.
2.0 slalls

solve geometrical optics problems and use

21 the optics laws in optical instrum ents L.ectunng, Hnmeworl-r_ .and
: —— : dizcussion, and | Mid  and final
55 Explgun the sc1en.t1f1|: lawrs governing wave Stoblenrsoliing. R
addition, subtraction, and superposition.
3.0 Values
31 Collaborate and contribute responsibly and | presentations and | Presentations and
' effectively in teamwork discussion groups SEMinars
2. Assessment Tasks for Students
# Asspssment task* Week Due Fehpentape dl Lol
Assessment Score
1 | Mid-Term Exam 1 a0%0
3 | Homework, Quizzes, andreport Through tertn 20%
4 | Final Exam End of the term S0%
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*Aszessment task (i.e., written test, oral test, oral presertation, group project, essay, ete))

E. Student Academic Counseling and Support

Arrangements for availahility of faculty and teaching staff for individual student
consultations and academic advice :
Consultaton andfor academic adwice wall be available during the teaching staff office hours

F. Learning Resources and Facilities
1. Learning Eesources

1. Franciz & Jenkins and Harvey E. White,
Required Texthooks “Fundamentals of Optics”, AW E dition, MeGraw-Hili
Primls, (200713

E ssential References Materials

Electronic Materials

{Jther Learning MMaterials

2. Facilities Required

Ttem Resources

Accomm odation
(Classroom s laboratories demonstration Classroom
room sflabsg, ete)

T echnology Resources

data show
(&Y, data show, Smart Board, softrare, etc)

Other Besources
(Bpecify, ez if specific laboratory ecuitm et
isrequired list requiremernts or attach a list)

. Course Quality Evaluation
" Evaluation
AreasTssues

Effectiveness of Teaching students Cuestionnaires

achievement of course learning outcomes | Prooram Leader Course Eeport

Evaluation areas (e.g, Effectiveness of teacking and assessment, Extent of achievement of cowrse learning
outcotmes, quality of learning resources, et

Evaluators(3tudents Faculty, Program Leaders Peer Reviewer, Others (specify)

Assessment Method s(Direct, Indirect)

Evaluators Evaluation MMethods

H. Specification Approval Data

Council / Com mittee

Reference Mo.

Date
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