Course SYLLABUS form 
	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics and Natural Sciences – Department of Physics

	Course title:
	Physical Measurements 

	Level:
	Bachelor

	Course status:
	Obligatory

	Study year:
	I

	Number of hours per week:
	2+1+1

	Credit value – ECTS:
	10

	Time / location:
	8:15 – 9:45 / Amphitheater of Physics Department 

	Lecturer:
	Prof.Asst.Dr. Sefer Avdiaj

	Contact details: 
	Sefer.avdiaj@uni-pr.edu , 00377 (0)44 609 918

	

	Course description
	Measurement is knowledge; it means measurement is the fundament of physical sciences. Physical quantities and their measurements. Units. International system of units SI. Methods of measurements. Measuring instruments and their properties. Standards of measurement, reference materials, calibration and traceability of measurements. Uncertainties of measurements. Errors of measurements. Characteristics of experimental data, graphical representation of experimental data. Statistical approach of the variability of data. Linear fiting x-y data: method of least squares. Types of distribution of data. Report of finding from experiment. Use of Microsoft Excel in order to analyze the data. 

	Course objectives:
	The subject offers knowledge in the importance of measurements in everyday life, science and industry. The subject offers basic knowledge in the measuring instruments and their properties. Students will be introduced with the chain of traceability for certain physical quantities and uncertainty calculations from different experiments. 

	 Learning outcomes:
	 The student learning outcomes will be: 

A. Processing of experimental data
B. Uncertainty evaluation of measurements
C. Graphical presentation of data
D. Data fitting
E. Reporting experiments
F. To do the calibrations of measuring instruments

	

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lectures
	2
	1/15
	30

	Exercise theoretical/laboratory
	1/1
	2/15
	30

	Practice work
	/
	/
	4

	Contact with lecturer/consultations
	1
	1/15
	15

	Field exercises
	/
	/
	/

	Mid-terms, seminars
	2
	2/2
	4

	Homework
	/
	/
	10

	Individual time spent studying (at the library or home)
	2
	3/15
	40

	Final preparation for the exam
	/
	/
	20

	Time spent in evaluation (tests, quiz, final exam)
	/
	/
	6

	Projects, presentations, etc.
	/
	/
	0

	Total

	
	
	159

	Teaching methods  
	Lectures, tutorials, homework and consultations.

	
	

	Evaluation methods
	Two written tests (mid term and end term) and final exam. Laboratory reports are obliged.

	Literature

	Basic Literature:  

	Sefer Avdiaj: Lectures prepared by subject lecturer adapted mostly form the handbook: Experimental Mtheods, Author: Less Kirkup, 2014

	Additional Literature 
	Les Kirkup and Bob Frenkel: An introduction to Uncertainty in Measurement, Cambridge University press, Cambridge-2008
Alexius J. Hebra: The Physics of metrology, Springer Verlag / Wien 2010


	Designed study plan:  

	Week
	Lectures which will be held

	First week:
	Fundamental concepts – measurement. Physical quantities and their measurement.

	Second  week:
	Units of physical quantities. Measuring system of units. The International system of units SI.

	Third  week:
	Measuring methods

	Fourth  week:
	Measuring instruments. Properties of measuring instruments.

	Fifth  week:
	Measuring standards, reference materials, calibration and traceability

	Sixth  week:
	Errors and uncertainties in measurement

	Seventh  week:
	Characteristics of experimental data

	Eighth  week:
	First test

	Ninth  week:
	Graphical presentation of data. Linearising equations 

	Tenth  week:
	Statistical approach to variability in data

	Eleventh  week:
	Fitting line to x-y data: least squares method

	Twelfth  week:
	Types of data distributions

	Thirteenth  week:
	Reporting experiments

	Fourteenth  week:
	Use of Microsoft Excel in order to analyze the data

	Fifteenth  week:
	Second test


	Academic policies and rules of conduct:

	


	Designed experimental work:  

	No.
	Experimental exercise

	1.
	Determination of the gravitational acceleration by using a simple pendulum

	2.
	Determination the value of the linear coefficient of thermal expansion

	3.
	Determination of the Planck’s constant

	4.
	Determination of the charge on an electron

	5.
	Calibration of measuring instruments: thermometer 

	6.
	Calibration of measuring instruments: volume-meter

	7.
	Calibration of measuring instruments: mass


	Academic policies and rules of conduct:

	· Continuation of regular lectures and exercises

· Corporation based on university regulations 

· Presentation on time in lectures

· Respect of lab specifications and safe lab devices
· Respect of the statute and the ethical code of the university
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