Course SYLLABUS form

	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics & Natural Sciences

	Course title:
	Classical Mechanics

	Level:
	Bachelor (Bsc)

	Course status:
	Obligatory

	Study year/Semester:
	Second Year/Winter Semester (II/3)

	Number of hours per week:
	2 + 2

	Credit value – ECTS:
	5

	Time / location:
	-

	Lecturer:
	Prof. Asoc. Dr. Gazmend Nafezi

	Contact details: 
	gazmend.nafezi@uni-pr.edu

	

	Course description
	Newton's mechanics: Noninertial systems and system of forces. System of particles: total momentum, angular momentum and energy. Nonconservative forces.
Motion of the rigid body: Rigid body coordinates, Euler angles. Equations of motion for a rigid body with a fixed point - free motion. Motion of the spinning top.
Small vibrations: expansion around the stationary solution. Harmonic vibrations, normal coordinates.
vector calculus, differential equations and vectorial operators


	Course objectives:
	The principle objectives of the course Classical Mechanics are the introduction of fundamental laws and methods of classical mechanics, further development of acquired mathematical skills and their applications to selected physical problems, and the preparation of students for more advanced courses in theoretical physics.

	Learning outcomes:
	By the end of the course, students will be able to:

- to formulate basic principles of classical mechanics including Newton's determinism, Galilean invariance and the laws of conservation of momentum, angular momentum and energy;
- to analyze the motion of a general mechanical system with one degree of freedom and solve Newton's equation analytically for a number of standard problems;
- to sketch possible trajectories of a particle moving in a central force field and solve Newton's equation analytically for several standard types of central forces, including the Kepler problem;


	

	Student contribute and activities 

	Activity
	Activity
	Activity
	Gjithsej

	Lessions
	2
	15
	30

	Theoritocal exercises/experiments
	2
	15
	30

	Practical work
	1
	5
	5

	Contact with lecturer/consultations
	1
	5
	5

	Field exercises
	0
	0
	0

	colloquiums, seminars
	2
	2
	4

	Homework
	2
	15
	30

	Self study time 
	2
	5
	10

	Final exam preparation
	2
	3
	6

	Evaluation time (tests, quiz, final exam)
	2
	3
	6

	Total
	
	
	125

	Teaching and learning methods:
	Lectures. Theoretical exercises and demonstrations. Homework exercises. Seminars. Discussion 


	Assessment Method:

	Lecture Attendance 5%. Experimental Attendance 5%. Homework Exercises 10%. Final exam 80%. Total 100 %


	Literatures

	Basic literature:  
	1) V.I. Arnold, Mathematical Methods of Classical Mechanics, Springer-Verlag, 1991
2) L.D. Landau, E.M. Lifschitz: Mechanics, Buttenworth-Heinemann, 2001
3) H. Goldstein, C.P. Poole, J.L. Safko : Classical Mechanics 3rd Edition, Addison-Wesley Publishing Company, 2001
4) Spiegel M.R.: Theoretical Mechanics, Schaum's Outline Series, McGraw-Hill, 1967
5) G.L. Kotkin, V.G. Serbo: Collection of Problems in Classical Mechanics

	Other literature:  
	1. John Taylor: Classical Mechanics, USA, 2005
2. Leksione të përgatitura nga mësimdhënësi



	Designed study plan - Lecture:  

	Week
	Lectures which will be held

	First week:
	Vectors. Operations with vectors. Differentiations of vectors

	Second  week:
	Vector Differential Operators. Gradient, divergence and rotor

	Third  week:
	Classical mechanics. Space and time. Mass and force;

	Fourth  week:
	First and second law of Newton. Inertial frames;

	Fifth  week:
	The third law of Newton and conservation of momentum; 

	Sixth  week:
	Basic concepts of mechanics. Work, energy and conservative forces;

	Seventh  week:
	Basic concepts of mechanics. Equivalence of impulse of force and momentum change. Angular momentum and torque. Conservation law of angular momentum;

	Eighth  week:
	Motion in viscous medium. Free fall and inclined throw in   viscous medium;

	Ninth  week:
	Motion with changing mass.  Rockets motion as example;

	Tenth  week:
	Energy and work. Conservative and neoconservative forces. Force as the gradient of potential energy

	Eleventh  week:
	Oscillations. Damped and undamped oscillations. 

	Twelfth  week:
	Damped and undamped oscillations Examples – pendulum. Ordinary differential equations. Taylor series;

	Thirteenth  week:
	Planetary motion. Kepler’s laws. Effective potential. 

	Fourteenth  week:
	Central force problems – two body motion with reduced mass in central force field. 

	Fifteenth  week:
	[bookmark: _GoBack]Mechanics of system of points. Motion in noninertial system.



	Academic policies and rules of conduct:

	Regular attendance of students in classes and exercises is mandatory. During the lectures and exercises the use of cell phones are not allowed. Respecting the statute of University and ethical code related to lessons schedule is mandatory. 
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