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Course Specification
1. Basic Information
	PHM021
	Vibrations and Waves
	3 CH

	Prerequisites
		Egyptian High School Diploma (Thanaweya Amma) or an International General Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or Basic Mathematics, English Placement Test or English Course. 




	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	1
	1

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Review of basic physical mechanics: Work, Kinetic energy, Potential energy, Conservation of energy, Conservative and non-conservative forces, Potential gradient and Power. Vibrations: Uniform circular motion, Simple harmonic motion, energy of a simple harmonic oscillator, Superposition of harmonic vibrations, Damped vibration, Forced vibration and resonance. Wave motion: Wave equation, Transverse and Longitudinal waves, velocity of sound waves, Intensity of sound waves and intensity levels, Standing waves, Interference and Diffraction of light.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Faculty Requirement
	0

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	10%
	15%
	15%
	60%

	Exam Duration [Hours]
	1
	
	3

	Equivalent to other course in another university

	University
	

	Course code and title
	




2. Course Aims
The aim of this course is to provide students with:
· The basic knowledge of different type of oscillations and waves and there real- life applications. 
· The fundamentals of physical optics including interference and Fraunhofer diffraction.
3. Program Competencies Served by Course.

A: Faculty Requirements (A1, A2, A8)
· A1: Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science, and mathematics.
· A2: Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions.
· A8: Communicate effectively – graphically, verbally and in writing – with a range of audiences using contemporary tools.

4. Learning Outcomes (LOs)

	Cognitive Domain

	1
	Recognize the difference between conservative and non-conservative forces, work and energy, circular and simple harmonic motions, damped and forced oscillations, wave motion, waves types, wave speed.

	2
	Apply proper mathematical models for the different physical phenomena in oscillatory and wave motions.

	3
	Explain the physical optical phenomena like interference and diffraction patterns in different arrangements.

	Psychomotor Domaine

	4
	Conduct and interpret accurate measurements on experimental setups.

	Affective Domaine

	5
	Cooperate in group activities (teamwork)

	6
	Display a professional commitment to ethical practice on a daily basis.



5. Course LOs Mapping with Level of Competencies
	LOs
	Competences 

	
	A1
	A2
	A8

	Cognitive Domain

	1
	●
	
	

	2
	●
	
	●

	3
	●
	
	

	Psychomotor Domaine

	4
	
	●
	●

	Affective Domaine

	5
	
	●
	●

	6
	
	
	●


6. Assessment and Feedback Strategy
· Formative Assessment Methods:
· Pop Quizzes
· Summative Assessment Methods:
· Online Assignments
· Online Quizzes
· Practical Exam
· Mid-Term Exam.
· Final Exam.
7. Teaching and Learning Methods
· Interactive Online Lectures
· Online Tutorial
· Self-Learning
· Practical Experiments
8. List of References
1. H. J. Pain, “The Physics of Vibrations and Waves”, 6th Edition, John Wiley & Sons, 2005. (EKB- ISBN: 978-0470012963
2. George C. King, “Vibrations and Waves”, Wiley, 2009
3. H. J. Pain and P. Rankin, “Introduction to Vibrations and Waves”, John Wiley & Sons, 2015
4. R. Serway and J. W. Jewett, “Physics for Scientists and Engineers with Modern Physics”, 9th Edition, Brooks Cole, 2014.




9. Study Plan
	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Laboratory
Hours
	Total 
Hours

	1
	Revision of physical mechanics.
	3
	1
	1
	5

	2
	Conservative and non-conservative forces, Potential energy and potential gradient.
	3
	1
	1
	5

	3
	Uniform circular motion and Simple harmonic oscillation.
	3
	1
	1
	5

	4
	The energy perspective of the simple harmonic oscillation.
	3
	1
	1
	5

	5
	Superposition of harmonic vibrations
	3
	1
	1
	5

	6
	Damped oscillations.
	3
	1
	1
	5

	7
	Forced oscillations and the concept of resonance.
	3
	1
	1
	5

	8
	The concept of wave propagation and classification of wave types. 
	3
	1
	1
	5

	9
	The wave equation and the corresponding parameters.
	3
	1
	1
	5

	10
	Transverse and Longitudinal waves, velocity of sound waves.
	3
	1
	1
	5

	11
	Intensity of sound waves and intensity levels.
	3
	1
	1
	5

	12
	Standing waves.
	3
	1
	1
	5

	13
	Beats, phase and group velocities.
	3
	1
	1
	5

	14
	Interference.
	3
	1
	1
	5

	15
	Diffraction.
	3
	1
	1
	5

	Total Number of Hours
	45
	15
	15
	75



	Week
	Title of Experiment
	Laboratory
Hours

	1
	[bookmark: _Hlk536449560]Introduction to Physics Lab and Measuring Instruments
	1

	2
	Introduction to Physics Lab and Measuring Instruments
	1

	3
	Newton’s Rings Experiment / part (a)
	1

	4
	Newton’s Rings Experiment / part (b)
	1

	5
	Diffraction Grating/ part (a)
	1

	6
	Diffraction Grating / part (b)
	1

	7
	Melde's Experiment / part (a)
	1

	8
	Melde's Experiment / part (b)
	1

	9
	Superposition using Oscilloscope / part (a)
	1

	10
	Superposition using Oscilloscope / part (b)
	1

	11
	Forced Oscillations / part (a)
	1

	12
	Forced Oscillations / part (b)
	1

	13
	General Revision
	1

	14
	Practical and Oral Exam
	1

	15
	Practical and Oral Exam
	1

			Total Number of Hours
	15




10. Course Content / LOs Matrix
	Wk
	Course Content
	1
	2
	3
	4
	5
	6

	1
	Revision of physical mechanics.
	●
	
	
	
	
	

	2
	Conservative and non-conservative forces, Potential energy and potential gradient.
	●
	
	
	
	
	

	3
	Uniform circular motion and Simple harmonic oscillation.
	●
	●
	
	●
	●
	●

	4
	The energy perspective of the simple harmonic oscillation.
	
	●
	
	
	
	

	5
	Superposition of harmonic vibrations
	
	●
	
	●
	●
	●

	6
	Damped oscillations.
	●
	●
	
	
	
	

	7
	Forced oscillations and the concept of resonance.
	●
	●
	
	●
	●
	●

	8
	The concept of wave propagation and classification of wave types. 
	●
	
	
	
	
	

	9
	The wave equation and the corresponding parameters.
	
	●
	
	
	
	

	10
	Transverse and Longitudinal waves, velocity of sound waves.
	●
	
	
	
	
	

	11
	Intensity of sound waves and intensity levels.
	●
	●
	
	
	
	●

	12
	Standing waves.
	●
	●
	
	●
	●
	●

	13
	Beats, phase and group velocities.
	●
	●
	
	●
	●
	●

	14
	Interference.
	●
	
	●
	●
	●
	●

	15
	Diffraction.
	●
	●
	●
	●
	●
	●



11. Assessment Methods / LOs Matrix
	Assessment
	1
	2
	3
	4
	5
	6

	Online Assignments 
	
	●
	
	
	
	●

	Online Quizzes
	●
	●
	
	
	
	●

	Mid-Term Exam
	●
	●
	●
	
	
	

	Practical Exam
	
	
	
	●
	
	

	Final Exam
	●
	●
	●
	
	
	



12. Learning Method / LOs Matrix
	Learning Method
	1
	2
	3
	4
	5
	6

	Online Interactive Lectures
	●
	●
	●
	
	
	

	Online Tutorial
	●
	●
	●
	
	
	

	Self-Learning
	
	
	
	
	●
	

	Practical Experiments
	
	
	
	●
	●
	●



Course Coordinator: Dr. Waleed Elsheshtawy		PHM021s
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