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A. Course Identification

. Credit hours: dhrs

. Course type

Uriver sty D College I:l

D epartim ent.

Reguired |_\"| Electiwe

Others I:l

. Level/year at which this courseis offered: Level 5/2™ year

1
2
a.
b.
3
4

. Pre-requisites for this course iif any): MModern physics 1

5. Co-requisites for this course (if any):

6. Mode of Instruction (mards all that apply)

No Mode of Instruction Contact Hours Percentage
1 Traditional classroom &l 100
2 Elended
3 | E-learning
4 Distance learning
5 Other

7. Contact Hours (hased on academic semester)

No Activity Contact Hours
1 Lecture A0
s Lahoratory/Studio 30
3 Tutorial
4 {Others (specify)
Total &0

B. Course Objectives and Learning Outcomes

1. Course Description
The course will cover the principle of Modern physics, such as basic concepts of Cuantum
Mechanics, CQuantum Theotry of the Hydrogen Atom, Many-Electron Atoms and Iolecules.

W00 -] Ok fa L) B e

2. Course Main Objective
. Explain that classical mechanics 1s an approximation of quantum mechanics.
. Understand how to extract information from a wave function.
. Explain How boundary conditions and normalizati on determine wave functi ons.

. Understand the quantization of energy and of angular-m omentum magnitude and direction.
. Explain how atom s interact with a magnetic field
- Inderstand the different set of quantum numbers for each electron in an atom.
mhow how an atom’ s electron sttucture determines its chemical behawvior

. Explain that both magnitude and direction are quantized.
. Understand the mechanism of the covalent bond

10, Bhow that a molecule may have many diff erent m odes of wvikbration.
11. Explain how flucrescence and phosph orescence occur,

[
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3. Course Learning Outcomes

Alioned
CLOs PLOs
1 | Knowledge and Understanding
1.1 | Explain the electronc spectra of Molecules K1l
1.2 | Describe the Electron Spin, the exclusion Prnciple, the Spin-Orbit K21
Coupling and X -Eay Spectra.
1.3 K1l
1.4 K21
2 | Skills:
2.1 | Solve Schrodinger equation for vanous cases =1-F
2.2 | Eelate the atomic structure to bonding in molecules s2-F
2.3
3 | Values:
3.1 | Show responsibility for selfdearning to be aware with recent W11
developments in modern physics.
2.2 | Collaborate with the others to resolve problems. Wa-l
C. Course Content
s . Contact
No List of Topics Hours
Quantum Mechanics
Cuantum  Mechanics, The Wave Equation, Schrodinger’s Equation,
1 | Linearity and Superposition, Expectation Values, Cperators, Schrodinger’ s 10
Equation: Steady-State Form, Particle th a Box, Finite Potential Well,
Tunnel Effect, Harmonic Ozaillator.
MMany-Electron Atoms
5 Electron Spin, Ezclusion Prnciple, Functions, Periodic Table, Atomic 10
Structures, Explaining the Penodic Table, Spin-Crbit Coupling, Total
Angular Momentum and X-Eay Spectra
Molecules
The Molecular Bond, Electron Sharing, The Hz* Molecular Ion, The
3 | Hydrogen IMolecule, Complex Molecules, Eotational Energy Lewels, 10
Vibrational Energy Levels, and Electronic Spectra of MMolecules.
Practical Part: 10
4 students will conduct various experiments in the practical part of the
course. Each student will perform the experiment, collect data, extract
result, and prepare a written repott every week
T otal 40
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D. Teaching and Assessment

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

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 Enowledge and Understanding
Define the CQuantum Theory of the
151
Hydrogen Atom. :
Describe the Electron Spin, Exclusion | - Demonstrating the ! Q%IZZES
e : ; : S b Idid- term exam
Principle, Spin-Orbit Coupling and 3 - | basic principles o il et
12 | Ray Spectra thfj?zcgj.s:g;ures. A it orarnies)
phenomena EKBII;} ;
Define Hydrogen and Complex - Lectuning method: Ziﬂ;scumsslloerlsmres
1.2 | Molecules Board, Power point £) Hc;-gme o :
- Discussions '
Ezplain the electronic spectra of
14 Molecul
olecules.
2.0 skills
51 Apply physical principles on physical | - Define duties for 1 Midterm's exam.
' rhenomena. each chapter, Ezams, short
5 5 Derive the physical laws and formulas | - Encourage the quizzes, practical
; related to the laws of modern physics | student to look for the | exam
Analyse the quantitative results. information 1n 2. Asking about
different references physical 1aws
-4 sk the student to previously taught
5 3 attend lectures for 3. Discussions of
' practice solving how to simplify or
problem analyze SOt e
phenomena in
solids.
3.0 Values
show responsibility for self-learning | + Enhance el b e
] to be aware of recent developments in | educational skills. £ b etodent |
modern physics, * Develop their b Eo Bl ﬂiﬂ
Collaborate with the others to resolve | interest in modern prepating 7
blems. hysics. ELat
29 pre I'}Eyncourage He : Evaluate the work
student to attend 18 fam
lectures regularly.
2. Assessment Tasks for Students
Percentage of
# Assessment task* Week Due Total Assessnent
Score
1| Cuizzes & Homework All weels 10 %%
2 | Lab. Eeports and Exam End of the term 20%
3 | Midterm exam SHEH week 20 %o
4 | Final exam End of the term o0 %

*Aszessment task (1.e., written test, oral test, oral presertation, group project, essay, etc))
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E. Student Academic Counseling and Support

consultations and academic advice:

Arrangements for awvailability of faculty and teaching staff for individual student

Each student will be supervised by an academic adviser in the physics departent and the time
table for academic adwice will be given to the student each semester.

1.Learning Resources

F. Learning Resources and Facilities

Required Texthooks

Lrthur Beiser, " Concepts of Modern Physics”, 6th Edition, MceGraw-
Hili Primls, (2003}

E ssential References
Materials

I. Bernstein, Paul Fishbane and Stephen Gastorowicz, Modern
Physaics, (2000, Hardoover).

Electronic Materials

The website of the courze,

Other Learning
MMaterials

2. Facilities Required

Ttem

Resources

Accomm odation
(Classtooms, laboratories, dem onstrati on
roomsdabs etc)

Classrooms, laboratories .

Technology Resources

(&Y, data show, 3m att Board softwrare,
efe.)

{Other Resources
(Specify, e.g if specific laborat oy
equitan ent 18 required, list recquurements or

attach a lisf)

(. Course Quality Evaluation

Evaluation

Evaluators Evaluation Methods
AreasTssues
1. Following up the progress of :
JALE BB Preg Instructor Homework & quiz
students 1n the course.
2. Ewaluating the progresz of . .
g Preg Instructor Cuestionnaires.
student
3. Ewaluating the instructor Student Chiestionnaires.

4. Eewvision of Exam paper

Another staff member

wtanders of the exam papers

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

outcottes, Qudity of learning resources, ete))

Evaluators(3tudents Faculty, Program Leaders, Peer Rewiewer, Others (specify

Asspssment Method s (Direct, Indirect)
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H. Specification Approval Data

Council / Com mittee

Reference Mo.

Date

Bf3f2022
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