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Learning Objective:
This course provides students an insight of the universal gravitation, fluid mechanics, the principles of waves as carriers of energy including sound and optical waves and thermodynamics mainly. This course also provides the students with a broad understanding of the physical principles of the oscillations, to help them develop critical thinking and quantitative reasoning skills, to empower them to think creatively and critically about scientific problems and experiments. The Participants will also learn unified mathematical theory of oscillations and waves in physical systems. They will also be ready for advance courses like modern physics. 



	S No
	CLO Statement
	PLO
	Learning	Domain
and level

	1.
	Explain the fundamental concepts of universal gravitation and fluid mechanics.
	1
	C1 

	2.
	Apply the theory of waves, elasticity & oscillations in solids, simple harmonic motion, waves and types of waves, sound waves and electromagnetic waves.
	5
	C2

	
3.
	Able to understand the basic concepts of thermodynamics in refrigerators and heat engines.
	3
	C3



1. CLO – PLO MAPPING:



	



CLOs
	PLOs

	
	Scientific knowledge
	Science and society
	Conduct investigations of complex problems

	1
	CLO-1
	
	

	2
	
	CLO-2
	

	3
	
	
	CLO-3




Learning Methodology:

· The course content is designed as a mixture of theory lectures and concept-based tutorials.
· Worked examples involving hands on practice are also designed as part of the course to ensure active participation and consolidate learning.

· Participants will be evaluated based on assignments and quizzes from theory, worked examples and individual/group presentations.

Recommended Text Books:
Physics for Scientists and Engineers, Jewett/Serway, 7thEdition, 2011.

Reference Books:

1. Halliday Resnick Walker, Fundamentals of Physics, 10th Edition. 
2.  Sears and Zemansky’s, University Physics, 12th Edition.
Grade Evaluation Criteria

Following is the criteria for the distribution of marks to evaluate final grade in a semester.

Theory:


	Marks Evaluation
	Marks in percentage

	Quizzes + Assignments
	30%

	Mid Term Examination
	30%

	End Term Examination
	40%

	Total
	100 %



Calendar of Course contents to be covered during semester


Course code: PH 105	Course title: Waves and Optics
	
  Week
	
Course Contents

	
Reference Chapter(s)
	Quiz
	Assignments
	CLOs

	

1-2
	Newton’s law of gravitation, Free fall acceleration
Kepler’s laws, Gravitational field
Gravitational potential energy, Energy conservations 

	13
	




2
	




1
	




1, 2

	

3-4
	Pressure, Pressure with depth, Buoyant forces
Fluid dynamics, Bernoulli’s equation and application
Spring, Simple Harmonic Motion,
Energy of SHM, SHM and circular motion
The pendulum, damped and forced oscillations
	14,15
	
	
	

	

5
	Propagation of waves, Travelling waves, Speed of waves
Reflection and transmission, Energy transfer, Linear wave

	16
	





2
	





1
	





2

	
6
	Sound waves, Speed and intensity of sound waves
Doppler’s effect, Sound recording, Motion picture sound
	17
	
	
	

	
7
	Superposition and Interference
Standing waves in a string and column, Resonance
	18
	






1
	







	






2

	

8
	Mid Term Examination

	
9
	Beats, Nonsinusoidal waves 
Zeroth law of thermodynamics, Thermometer
	18,19
	1
	
	2, 3

	10
	Absolute temperature, Thermal expansion, Ideal Gas
Heat and Internal energy, Specific heat
	19,20
	





1
	





1
	





3

	11
	Latent heat, work-heat in thermodynamics
First law of thermodynamics, energy transfer mechanism
	20
	
	
	

	12
	Molecular model of gas, Molar specific heat 
Adiabatic process, equipartition of energy, molecular speed
	21
	





1
	

	
3

	13
	Second law of thermodynamics, Refrigerators
Reversible processes, Carnot and diesel engines, Entropy
	22
	
	
	

	14-15
	
Ampere’s law, Maxwell equations
Electromagnetic waves, Energy carried by EM waves
Momentum and radiation Pressure
Production of EM waves, Spectrum of EM waves


	34
	
	1
	2

	16
	Revision week
	
	
	
	



Class Policy
STUDENTS ARE REQUIRED TO READ AND UNDERSTAND ALL ITEMS OUTLINED IN THE PARTICIPANT HANDBOOK

CLASS ATTENDANCE: Students need to be in class at the assigned time. After 10 minutes past the assigned time, the students will be marked absent.

TURN OFF MOBILE PHONE! It is unprofessional to be texting or otherwise.

READ EMAILS! Participants should regularly check their university emails accounts regularly and respond accordingly. Students would be responsible if they miss a deadline because of not reading the emails.

CLASS ATTENDANCE POLICY: A minimum of 80% attendance is required for a participant to be eligible to sit in the final examination. Being sick and going to weddings is absence and will not be counted as present. Participants with less than 80% of attendance in a course will not be allowed to take end term exams. International students who will be leaving for visa during semester should not use any days off except for visa trip to avoid reaching short attendance.

MOODLE: UMT –LMS (Moodle) is an Open-Source Course Management System (CMS), also known as a learning Management System (LMS). Participants should regularly visit the course website on MOODLE Course Management system, and fully benefit from its capabilities. In case of any problem while using MOODLE, visit http://oit.umt.edu.pk/moodle. For queries email moodle@umt.edu.pk

HARASSMENT POLICY: Sexual or any other harassment is prohibited and is constituted as punishable offence. Sexual or any other harassment of any participant will not be tolerated. All actions categorized as sexual or any other harassment when done physically or verbally would also be considered as sexual harassment when done using electronic media such as computers, mobiles, internet, emails etc.

USE OF UNFAIR MEANS/ HONESTY POLICY: Any participant found using unfair means or assisting another participant during a class test/quiz, assignments or examination would be liable to disciplinary action.

PLAGIARISM POLICY: All students are required to attach a “Turnitin” report on every assignment, big or small. Any student who attempts to bypass “TurnItin” will receive “F” grade which will count towards the CGPA. The participants submit the plagiarism report to the resource person with every assignment, report, project, thesis etc. If student attempts to cheat Turnitin, a second “F” will be awarded that will count towards the CGPA. There are special rules on plagiarism for final reports etc. all outlined in your handbook.

COURSE WITHDRAWAL POLICY: Students may withdraw from a course till the end of the 12th week of the semester. Consequently, grade ‘W’ will be awarded to the student which shall have no impact on the calculation of the GPA of the student. A Student withdrawing after the 12th week shall be automatically awarded “F” grade which shall count in the GPA.

COMMUNICATION OF RESULTS: The results of quizzes and assignments are communicated to the participants during the semester and answer books are returned. It is the responsibility of the course instructor to keep the participants informed about his/her progress during the semester. The course instructor will inform a participant at least one week before the final examination related to his or her performance in the course.


