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COURSE OUTLINE
1. GENERAL
	SCHOOL
	OF SCIENCES

	DEPARTMENT
	OF PHYSICS

	LEVEL OF STUDIES
	Level 6

	COURSE CODE 
	
	SEMESTER
	2ο

	COURSE TITLE
	Calcullus II

	TEACHING ACTIVITIES 
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs etc. If the ECTS Credits are awarded to the whole course, then please indicate the teaching hours per week and the corresponding ECTS Credits.
	TEACHING HOURS PER WEEK
	ECTS CREDITS

	LECTURES
	5
		6

	
	
	

	
	
	

	Please, add lines if necessary. Teaching methods and organization of the course are described in section 4.
	
	

	COURSE TYPE
Background, General Knowledge, Scientific Area, Skill Development
	Scientific Area

	PREREQUISITES:

	-

	TEACHING & EXAMINATION LANGUAGE:
	GREEK

	COURSE OFFERED TO ERASMUS STUDENTS:
	YES

	COURSE URL:
	https://eclass.emt.duth.gr/courses/PHYSICS224/


2. LEARNING OUTCOMES
	Learning Outcomes

	Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the course.

	This course aims to introduce students to the fundamental concepts of differential calculus.
· Describe graphs and compute level curves and level surfaces of multivariable functions, performing basic vector algebra operations.
· Determine the arc length and curvature of space curves, including the use of unit tangent and unit normal vectors.
· Identify and interpret the tangential and normal components of acceleration.
· Compute partial derivatives, directional derivatives, and gradients, and apply them to solve applied problems.
· Compute differentials of multivariable functions and use them in solving practical problems.
· Find equations of tangent planes and normal lines to surfaces given either implicitly or parametrically.
· Apply the chain rule to functions of several variables, including cases involving implicit differentiation.
· Evaluate multiple integrals in appropriate coordinate systems—rectangular, polar, cylindrical, and spherical—and apply them to compute quantities such as volume, surface area, mass, moments, and centroids.
· Use Jacobians to perform change of variables in multiple integrals.
· Evaluate line and surface integrals; determine when a line integral is path-independent and use the Fundamental Theorem of Line Integrals to solve applied problems.
· Identify conservative vector fields.
· Introduce and apply Green’s Theorem, the Divergence Theorem (Gauss), and Stokes’ Theorem.
· Introduce the basic ideas of parametric equations, particularly polar coordinates and functions expressed in polar form.

	General Skills

	Name the desirable general skills upon successful completion of the module 

	Search, analysis and synthesis of data and information, 
ICT Use
Adaptation to new situations
Decision making
Autonomous work
Teamwork
Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas
	Project design and management
Equity and Inclusion
Respect for the natural environment
Sustainability
Demonstration of social, professional and moral responsibility and sensitivity to gender issues
Critical thinking
Promoting free, creative and inductive reasoning

	· Search for, analysis and synthesis of data and information, with the use of the necessary technology 
· Decision-making 
· Working independently 
· Working in an international environment 
· Production of new research ideas


3. COURSE CONTENT
	Double and triple integrals and their applications. Change of variables and the Jacobian determinant. Line and surface integrals. Green’s Theorem – potential functions and rotational (curl) fields in the plane – line integrals in multiply connected regions. Gauss’s and Stokes’ Theorems. Introduction to improper integrals: types of improper integrals and their applications.



4. LEARNING & TEACHING METHODS - EVALUATION
	TEACHING METHOD
Face to face, Distance learning, etc.
	Face to Face

	USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY (ICT)
Use of ICT in Teaching, in Laboratory Education, in Communication with students
	Course material is organized and presented in PowerPoint slides. Support of the learning process through the electronic platform (e-class). Communication with students via email.


	TEACHING ORGANIZATION
The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise, Bibliographic research & analysis, Tutoring, Internship (Placement), Clinical Exercise, Art Workshop, Interactive learning, Study visits, Study / creation, project, creation, project. Etc.

The supervised and unsupervised workload per activity is indicated here, so that total workload per semester complies to ECTS standards.
		Activity
	Workload/semester

	Lectures
	85

	Preparation and writing of short papers or reports.
	10

	Study and analysis of relevant literature.

	88

	Course total (25 hours / ECTS)
	125




	STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or Concluding, Multiple Choice Test, Short Answer Questions, Essay Development Questions, Problem Solving, Written Assignment, Essay / Report, Oral Exam, Presentation in audience, Laboratory Report,Clinical examination of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the course assessment and how students are informed  
	Student Assessment Languages
Greek

Methods  (Formative or Concluding)
Concluding

Student Assessment Methods                           Percentage
Written examination with problem-solving:             90
Written assignments / coursework:                           10
           Total:                                                            100



5. SUGGESTED BIBLIOGRAPHY
	- Suggested bibliography:

Marsden, Jerrold E., Tromba, Anthony J., Vector Calculus, University of Crete Press, Translation: Apostolos Giannopoulos, Scientific Editing: Dimitris Karagiannakis, 1st edition 1992, Current edition 2018. Original title: Vector Calculus, W.H. Freeman & Company, 3rd edition, 1988.

Briggs, William L., Cochran, Lyle, Gillett, Bernard, Calculus, Edited by: Theodoros Chorikis, Translated by: Stamos Tsitsonis, Panagiota Lalou, Miltiadis Chalkias, Print Edition 2018.

Karanikolas, D. Nikolaos, Introduction to Differential Calculus of Multivariable Functions, ZITI Publications.

Kyventidis, Thomas, Integral Calculus of Multivariable Functions, ZITI Publications, ISBN 978-960-456-491-0, Eudoxus Code: 68392615.

Stroud, K.A., Further Engineering Mathematics, 2nd edition, McMillan, 1990.

Athanasiadis, A.G., Applied Mathematics, ZITI Publications, Thessaloniki, 2003.








