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UNIT ONE -MEASUREMENT

What is science- Come to conclusion after performing researches & experiments is called science

What is Physics - Physics is the study of the laws of nature from the observed events.

Introduction of Physics

Physics is an important part in the study of science. It is related to all sections of science and its extent has no limitations. As examples, one can cite the involvement of medical physics in human biology. engineering physics in engineering technology, astrophysics in planetary movements. The concepts and laws of physics are easily explained with the help of trigonometry, algebra , geometry and co-ordinate geometry. Theoretical principles of mechanics form the basis of applied mathematics and,; physics has close affiliation to mathematics.

Experimental investigation is the basic foundation of science. The study of physics explain, the properties of matter, the phenomena of energy transformations and  the natural occurrences of the universe. In short, the Knowledge of physics has become of paramount  importance to the uplift of human life. 

Energy Transformations

An energy transformation is the change of energy from one form to another. Energy transformations occur everywhere every second of the day. There are many different forms of energy such as electrical, thermal, nuclear, mechanical, electromagnetic, sound, and chemical. Because the law of conservation of energy states that energy is always conserved in the universe and simply changes from one form to another, many energy transformations are taking place constantly.

Examples of Energy Transformations:

1. A toaster transforms electrical energy into thermal energy.

2. A blender transforms electrical energy into mechanical energy.

3. The sun transforms nuclear energy into ultraviolet, infrared, and gamma energy all forms of electromagnetic energy.

4.Chemical energy from food is converted to mechanical energy when the food is broken down and absorbed in the muscles. The chemical energy from food can also be converted to thermal energy to keep the body warm.

5.When lightning strikes a tree, electrical energy is converted to thermal energy. Chemical energy stored within batteries can be converted to electrical energy. Electrical energy can be converted to light energy when a light is switched out. 

6.Electrical energy can also be converted to sound energy when it is used to power a loudspeaker. Sound energy is converted to electric energy in a microphone.

7.At hydroelectric water plants, gravitational potential energy is converted to electrical energy when water falls from a height. Wind turbines convert the mechanical energy from the wind into electrical energy. Solar panels convert light energy into electrical energy.

8.Electrical energy can be converted to mechanical and sound energy in a blender. Chemical energy is converted to mechanical energy in cars when gasoline undergoes combustion to power the engine. When fuels such as gasoline are combusted, chemical energy is converted to heat and light energy. Nuclear energy is converted to heat and light energy in a nuclear reaction as seen in the sun and in atomic bombs.

9.Plants convert light energy to chemical energy through photosynthesis. During bungee jumps, gravitational potential energy is converted to elastic potential energy. Friction converts kinetic energy to thermal energy. Waves convert mechanical energy to electrical energy. Geothermal energy in geologically active regions of the world can be harnessed as electrical energy.

Physics in everyday life

 (1) The edge of a knife is sharpened before we cut an object, say an orange. Why is it done? It is to minimize the area of  contact between aha knife edge and the orange. The force necessary to cut is decreased and helps cutting easy since pressure increases .

(2) To lift a rock from the ground  a crowbar is used, to load a heavy :body in to a lorry an inclined plane is used. These are mechanical processes to do work effortlessly.

(3) The rain, drops, the water drops on the leaves found in the early mornings, are spherical in shape. Spherical shapes have the least surface area and are due to the  effect of surface tension. Hence the drops assume spherical in shape always.

 (4) The ghee in a bottle is normally frozen. To make it flow the bottle is placed near the hearth for some time. The viscosity of the ghee decreases with rise of temperature and ghee becomes to flow when the bottle is tilted 

(5) When constructing railway lines, gaps are left between the rails so as to allow expansion to take place during summer.

Importance of Physics in the Field of communication

Humans are all about communication. We communicate with our families, we communicate with our coworkers, we communicate with strangers. The communities we develop could not have been sustained without good communication. And today, where the entire world is connected, communication continues to be vital. But in order to communicate over huge distances at different times of the day and night we need some tricks up our sleeves. 
Understanding  physics is so integral to those tricks that really there is no example of communication technology that isn't an application of physics. After all, physics is the science concerned with the nature and properties of energy and matter; it attempts to explain everything in the universe. The telephone was an application of physics. Going back further, so was the telegraph. But for this lesson, we'll focus on some modern communications technology and their origins in physics. To send a communication from one place to another, a signal (or data) must pass between the locations. There are two main types of signals: analog and digital. 


Analog Signals & Electromagnetic Waves

An analog signal in physics is just a wave. There are lots of types of waves, but for communication most of the important ones are part of the electromagnetic spectrum. The electromagnetic spectrum includes light, radio waves, microwaves, infrared, ultraviolet, x-rays and gamma rays. 
An example of sending analog communication would be satellite communication. Satellites are artificial objects in orbit around the planet like the Earth. We use satellites for many things, but communication is probably the most common. One of the first uses of a satellite was when the president of the United States was able to broadcast a Christmas message in 1958 - the first message to be transmitted via space. Today communication satellites are used to transmit messages across the whole world, for businesses, between world leaders, for news reports, and even phone calls and Internet connections. 
	
Satellite

	The signals satellites send are radio waves. Those radio waves are used to send our communications into space, and then the satellites transmit them back down to the Earth, again as radio waves. The pattern of the wave represents the exact audio being transmitted. A large peak might be a loud sound, for example, and a small one a quiet sound. But the computers that send and receive those signals are not analog - they're digital. And the physics of digital signals is quite different. 

	


Digital Signals & Electrons

The computers used to send and receive the signals work on physics principles; they turn analog radio waves into digital signals represented by electrons whizzing along circuit boards. Digital signals contain a series of ones and zeros, otherwise known as binary. Computers understand this language perfectly. The electric current (flow of electrons) varies to represent these ones and zeros. 
But just to confuse things, digital signals can also be sent using electromagnetic radiation. This is usually done through a communication technology called fiber optics. 

Fiber optic cables are cables containing translucent materials called optical fibers that can carry electromagnetic waves - usually infrared. That infrared light reflects off the sides of the cable to continue down the length until it reaches its destination. These signals are digital just like the electrons: a pulse of light represents a one, and the absence of a pulse represents zero. Computers can receive these pulses and make sense of them. 
Fiber optic cables are often used to send audio signals in home theater systems, and for Internet connections. But really, fiber optic cables can be used to transmit any kind of information including telephone calls. They're often used in important connections like expensive business communication links or long-distance links. 
	

	Fiber optic cable


And then there's the Internet. The Internet is a worldwide system of connected computers allowing the transfer of information, and communication like emails, audio conversations, and video chats. The Internet is probably one of the biggest advances of the last 30 years. It has revolutionized the way we communicate, do business, and learn about our world. 

Importance  of Physics in the Field of Medicine

Ever wonder why physics is important in the field of medicine? Well, there are numerous reasons why it is very vital to this field. One reason is “medical physics”, it is one of the branches of physics.
Medical physics is a branch of applied physics concerning the application of physics to medicine. It generally concerns physics as applied to medical imaging and radiotherapy. And what is medical imaging? Medical imaging refers to the techniques and processes used to create images of the human body (or parts thereof) for clinical purposes (medical procedures seeking to reveal, diagnose or examine disease) or medical science (including the study of normal anatomy and function. Under this are the following:

MRI scan

Diagnostic radiology, including x-rays, fluoroscopy, mammography, Dual energy X-ray absorptiometry, angiography and Computed tomography Ultrasound, including intravascular ultrasound
Non-ionising radiation (Lasers, Ultraviolet etc.) Nuclear medicine, including SPECT and positron emission tomography (PET) Magnetic resonance imaging (MRI), including functional magnetic resonance imaging (FMRI) and other methods for functional neuroimaging of the brain.
For example, nuclear magnetic resonance (often referred to as magnetic resonance imaging to avoid the common concerns about radiation), uses the phenomenon of nuclear resonance to image the human body.

ECG trace

Used to monitor and measure various physiological parameters. Many physiological measurement techniques are non-invasive and can be used in conjunction with, or as an alternative to, other invasive methods.
Electrocardiography                 Electromyography                 Blood pressure measurement
[bookmark: Radiation_Protection]
You see physics is a great help in the field of medicine without it, we are not able to enjoy what we are enjoying today in terms of treating our diseases.

The steps of scientific method

This consists of  the following characters.

Prediction ,  Hypothesis ,  Experiment ,Theory  ,Observation.
  
Observation

The first step in scientific method is to make careful observations to collect data. The data may be drawn from a simple observation, or they may be obtained from experiments.

Hypothesis

From an analysis of these observations and experimental data, a model of nature is hypothesized. The hypothesis is an assumption that is made in order to draw out and test its logical or empirical consequences. We should be able to confirm it by testing. Testing of the hypothesis is called the experiment.



Experiment

An experiment is a controlled procedure carried out to discover, test, or demonstrate something. An experiment is performed to confirm that the hypothesis is valid. If the results of the experiment do not support the hypothesis, the experimental procedure must be checked. If the procedure is alternate and results still contradict the hypothesis, then the original hypothesis must be modified. Another experiment is then design to test the modified hypothesis.

Theory

If the experimental results confirm the hypothesis, the hypothesis becomes a new theory about some specific aspect of nature, a scientifically acceptable  general principle based on observed facts.

Prediction

After a careful analysis of the new theory, a prediction about some unknown aspect of nature can be made.

1. Physical Quantities 

The quantities by means of which we describe the laws of physics are called physical quantities.
There three two type of physical quantities.
1. Fundamental quantities       2. Supplementary        3. Derived quantities


Fundamental quantities / Base quantities

Physical quantities which are independent of each other and cannot be further resolved /divided into any other physical quantity are known as fundamental quantities. There are seven fundamental quantities.

	Physical Quantity
	Dimension Symbol
	Unit Name
	Unit Symbol

	Mass
	M
	kilogram
	kg

	Length
	L
	meter
	m

	Time
	T
	second
	s

	Temperature
	Ѳ
	kelvin
	K

	Amount of Substance
	N
	mole
	mol

	Electric Current
	I
	ampere
	A

	Lumins Intensity
	J
	candela
	cd



Supplementary Quantity

Other than base quantities we need another two extra quantities to measure plane angle & solid angle . These two are called supplementary units.

	The Two SI Supplementary Units


	

	Physical Quantity
	Dimension Symbol
	Unit Name
	Unit Symbol

	Plane Angle
	α
	radian
	rad

	Solid Angle
	ϒ
	steradian
	sr
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Definition Of radian
Definition. Radian describes the plane angle subtended by a circular arc as the length of the arc divided by the radius of the arc. \One radian is the angle subtended at the center of a circle by an arc that is equal in length to the radius of the circle.
Definition Of steradian

A steradian can be defined as the solid angle subtended at the center of a unit sphere by a unit area on its surface. For a general sphere of radius r, any portion of its surface with area A = r2 subtends one steradian at its center.


		Supplementary Quantity
Other than base quantities we need another two extra quantities to measure plane angle & solid angle . These two are called supplementary units.

The Two SI Supplementary Units


	

	Physical Quantity
	Dimension Symbol
	Unit Name
	Unit Symbol

	Plane Angle
	
	radian
	rad

	Solid Angle
	
	steradian
	sr



Derived Quantities 

Physical quantities which depend upon fundamental quantities or which can be derived from fundamental quantities are known as derived quantities.

UNITS DEFINITION 

Things in which quantity is measured are known as units.

Measurement of physical quantity= (Magnitude) × (Unit)

There are three types of units

1. Fundamental or base units                           2. Supplementary units                        3. Derived units                              

Fundamental or base units

Units of fundamental quantities are called fundamental units.

Characteristics of fundamental units

(i) They are well defined and are of a suitable size
       (ii)          They are easily reproducible at all places
(ii) They do not vary with temperature, time pressure etc. i.e. invariable.
(iii) There are seven fundamental units.

Definitions of fundamental units

Metre - The distance travelled by light in Vacuum in 1/299 ,792 ,458 second is called 1m.

Kilogram - The mass of a cylinder made of platinum iridium alloy kept at international bureau of weights and
measures is defined as 1kg.

Second - Cesium -133 atom emits electromagnetic radiation of several wavelengths. A particular radiation is
selected which corresponds to the transitions between the two hyperfine levels of the ground state of 
Cs - 133. Each radiation has a time period of repetition of certain characteristics. The time duration in 
9, 192, 631, 770 time periods of the selected transition is defined as 1s.

Ampere - Suppose two long straight wires with negligible cross-section are placed parallel to each other in
vacuum at a separation of 1m and electric currents are established in the two in same direction. The wires attract each other. If equal currents are maintained in the two wires so that the force between them is 
2 × 10–7 newton per meter of the wire, then the current in any of the wires is called 1A. Here, newton is the SI unit of force.

Kelvin -The fraction 1/273. 16 .of the thermodynamic temperature of triple point of water is called 1K.

Mole 
The amount of a substance that contains as many elementary entities (Molecules or atoms if the substance is monoatomic) as there are number of atoms in .012 kg of carbon - 12 is called a mole. This number (number of atoms in 0.012 kg of carbon-12) is called Avogadro constant and its best value available is 6.022045 x 1023 .

Candela
The S.I. unit of luminous intensity is 1cd which is the luminous intensity of a blackbody of surface area
1600,000 m2 placed at the temperature of freezing platinum and at a pressure of 101,325 N/m2, in the direction perpendicular to its surface.

Supplementary units 
The units defined for the supplementary quantities namely plane angle and solid angle are called
the supplementary units. The unit for plane angle  is radian and the unit for the solid angle is steradian.

Derived units :

Units of derived quantities are called derived units. There are two types of derived units. 
1. Simple derived units  2. Derived units

Simple derived units  
These are not given a special unit

Illustration 

Volume = (length)3 m3           Speed = length/time = m/s

Derived units

These are  given a special unit
Force = Mass x Acceleration = kg ms-2  But special unit given is N

PRINCIPAL SYSTEM OF UNITS

1 C.G.S. system [centimetre (cm) ; gram (g) and second (s)]
2 F.P.S system [foot ; pound ; second]
3 M.K.S. system [meter ; kilogram ; second]
4 S.I. (system of international)
In 1971 the international Bureau of weight and measures held its meeting and decided a system of units. Which is known as the international system of units.
[bookmark: haut][bookmark: table5]The meaning of prefix in physics
A unit prefix is a specifier or mnemonic that is prepended to units of measurement to indicate multiples or sub multiples ( fractions) of the units. Units of various sizes are commonly formed by the use of such prefixes. The prefixes of the metric system, such as kilo and milli, represent multiplication by powers of ten.

Multiples and submultiples used with SI units Decimal multiples and submultiples of SI units

SI Prefixes Table
The International System of Units, universally abbreviated SI (from the French Le Système International d’Unités), is the modern metric system of measurement.
The 20 SI prefixes used to form decimal multiples and submultiples of SI units are:


	Multiple
	Prefix
	Symbol

	1024
	yotta
	Y

	1021
	zetta
	Z

	1018
	exa
	E

	1015
	peta
	P

	1012
	tera
	T

	109
	giga
	G

	106
	mega
	M

	103
	kilo
	k

	102
	hecto
	h

	101
	deca
	da


 
	Submultiple
	Prefix
	Symbol

	10-1
	deci
	d

	10-2
	centi
	c

	10-3
	milli
	m

	10-6
	micro
	μ

	10-9
	nano
	n

	10-12
	pico
	p

	10-15
	femto
	f

	10-18
	atto
	a

	10-21
	zepto
	z

	10-24
	yocto
	y


 
SI prefixes that are used to form decimal multiples and submultiples of SI units. They allow very large or very small numerical values to be avoided. A prefix attaches directly to the name of a unit, and a prefix symbol attaches directly to the symbol for a unit.

Prefix symbols should be printed in roman (upright) type with no space between the prefix and the unit symbol. 
Example    kilometre,        km 
When a prefix is used with a unit symbol, the combination is taken as a new symbol that can be 
raised to any power without the use of parentheses. 
Examples
1 cm3 = (0.01 m)3 = 10-6m3      ;    1 μs-1 = (10-6s)-1 = 106s-1         ;       1 V/cm = 100 V/m 
1 mmol/dm3     = 1 mol m-3
A prefix should never be used on its own, and prefixes are not to be combined into compound 
prefixes. 
Example
pm, not μμm 
The names and symbols of decimal multiples and submultiples of the SI base unit of mass, the 
kg, which already contains a prefix, are constructed by adding the appropriate prefix to the word 
gram and symbol g. 
Examples
mg, not μkg;         





The Seven SI Base Units


	

	Physical Quantity
	Dimension Symbol
	Unit Name
	Unit Symbol

	Mass
	M
	kilogram
	kg

	Length
	L
	meter
	m

	Time
	T
	second
	s

	Temperature
	
	kelvin
	K

	Amount of Substance
	N
	mole
	mol

	Electric Current
	I
	ampere
	A

	Luminous Intensity
	J
	candela
	cd





	

The Two SI Supplementary Units


	

	Physical Quantity
	Dimension Symbol
	Unit Name
	Unit Symbol

	Plane Angle
	
	radian
	rad

	Solid Angle
	
	steradian
	sr


[image: http://dbhs.wvusd.k12.ca.us/webdocs/Metric/Number-Line-3.GIF]A List of the Metric Prefixes
	  
	  
	Multiplier 

	Prefix 
	Symbol 
	Numerical 
	Exponential 

	yotta 
	Y 
	1,000,000,000,000,000,000,000,000 
	1024 

	zetta 
	Z 
	1,000,000,000,000,000,000,000 
	1021 

	exa 
	E 
	1,000,000,000,000,000,000 
	1018 

	peta 
	P 
	1,000,000,000,000,000 
	1015 

	tera 
	T 
	1,000,000,000,000 
	1012 

	giga 
	G 
	1,000,000,000 
	109 

	mega 
	M 
	1,000,000 
	106 

	kilo 
	k 
	1,000 
	103 

	hecto 
	h 
	100 
	102 

	deca 
	da 
	10 
	101 

	no prefix means: 
	1 
	100 

	deci 
	d 
	0.1 
	10-1 

	centi 
	c 
	0.01 
	10-2 

	milli 
	m 
	0.001 
	10 -3 

	micro 
	 
	0.000001 
	10 -6 

	nano 
	n 
	0.000000001 
	10 -9 

	pico 
	p 
	0.000000000001 
	10 -12 

	femto 
	f 
	0.000000000000001 
	10 -15 

	atto 
	a 
	0.000000000000000001 
	10 -18 

	zepto 
	z 
	0.000000000000000000001 
	10 -21 

	yocto 
	y 
	0.000000000000000000000001 
	10 -24 






	Derived quantity
	Name
	Symbol
	Expression  
in terms of  
other SI units
	Expression
in terms of
SI base units

	frequency
	hertz
	Hz
	  -
	s-1

	force
	newton
	N
	  -
	m·kg·s-2

	pressure, stress
	pascal
	Pa
	N/m2
	m-1·kg·s-2

	energy, work, quantity of heat  
	joule
	J
	N·m
	m2·kg·s-2

	power, radiant flux
	watt
	W
	J/s
	m2·kg·s-3

	electric charge, quantity of electricity
	coulomb
	C
	  -
	s·A

	electric potential difference,
electromotive force
	volt
	V
	W/A
	m2·kg·s-3·A-1

	capacitance
	farad
	F
	C/V
	m-2·kg-1·s4·A2

	electric resistance
	ohm
	[image: Omega]
	V/A
	m2·kg·s-3·A-2

	electric conductance
	siemens
	S
	A/V
	m-2·kg-1·s3·A2

	magnetic flux
	weber
	Wb
	V·s
	m2·kg·s-2·A-1

	magnetic flux density
	tesla
	T
	Wb/m2
	kg·s-2·A-1

	inductance
	henry
	H
	Wb/A
	m2·kg·s-2·A-2

	temperature
	kelvin
	K
	  -
	K

	luminous flux
	lumen
	lm
	cd·sr (c)
	m2·m-2·cd = cd

	illuminance
	lux
	lx
	lm/m2
	m2·m-4·cd = m-2·cd

	activity (of a radionuclide)
	becquerel
	Bq
	  -
	s-1



	
  Units outside the SI that are accepted for use with the SI 



	Name
	Symbol
	Value in SI units

	minute (time)
	min
	1 min = 60 s 

	hour
	h
	1 h = 60 min = 3600 s 

	day
	d
	1 d = 24 h = 86 400 s 

	degree (angle)
	°
	1° = ( [image: pi]/180) rad 

	minute (angle)
	[image: ']
	1[image: '] = (1/60)° = ([image: pi]/10 800) rad 

	second (angle)
	[image: '][image: ']
	1[image: '][image: '] = (1/60)[image: '] = ([image: pi]/648 000) rad 

	liter 
	l
	1 l = 1 dm3 = 10-3 m3 

	metric ton (a)
	t
	1 t = 103 kg 

	neper 
	Np
	1 Np = 1

	bel (b)
	B
	1 B = (1/2) ln 10 Np (c)

	electronvolt (d)
	eV
	1 eV = 1.602 18 x 10-19 J, approximately 

	unified atomic mass unit (e) 
	u
	1 u = 1.660 54 x 10-27 kg, approximately 

	astronomical unit (f)
	ua
	1 ua = 1.495 98 x 1011 m, approximately




	
  Other units outside the SI that are currently accepted for use with the SI 



	Name
	Symbol
	Value in SI units

	nautical mile 
	
	1 nautical mile = 1852 m

	knot
	
	1 nautical mile per hour = (1852/3600) m/s

	are 
	a
	1 a = 1 dam2 = 102 m2

	hectare 
	ha
	1 ha = 1 hm2 = 104 m2 

	bar
	bar
	1 bar = 0.1 MPa = 100 kPa = 1000 hPa = 105 Pa

	ångström
	Å
	1 Å = 0.1 nm = 10-10 m

	barn
	b
	1 b = 100 fm2 = 10-28 m2

	curie
	Ci
	1 Ci = 3.7 x 1010 Bq

	roentgen
	R
	1 R = 2.58 x 10-4 C/kg

	rad
	rad
	1 rad = 1 cGy = 10-2 Gy

	rem
	rem
	1 rem = 1 cSv = 10-2 Sv




















Tables of Metric Weights and Measures
Linear Measure
	10 millimeters (mm) =
	1 centimeter (cm)
	 

	10 centimeters =
	1 decimeter (dm) 
	= 100 millimeters

	10 decimeters =
	1 meter (m) 
	= 1,000 millimeters

	10 meters =
	1 dekameter (dam)
	 

	10 dekameters =
	1 hectometer (hm) 
	= 100 meters

	10 hectometers =
	1 kilometer (km) 
	= 1,000 meters


Area Measure
	100 square millimeters (mm2) =
	1 sq centimeter (cm2)

	10,000 square centimeters =
	1 sq meter (m2)

	=
	1,000,000 sq millimeters

	100 square meters =
	1 are (a)

	100 ares =
	1 hectare (ha)

	=
	10,000 sq meters

	100 hectares =
	1 sq kilometer (km2)

	=
	1,000,000 sq meters



Volume Measure
	10 milliliters (ml) =
	1 centiliter (cl)
	 

	10 centiliters =
	1 deciliter (dl)
	= 100 milliliters

	10 deciliters =
	1 liter (l)
	= 1,000 milliliters

	10 liters =
	1 dekaliter (dal)
	 

	10 dekaliters =
	1 hectoliter (hl)
	= 100 liters

	10 hectoliters =
	1 kiloliter (kl)
	= 1,000 liters







Cubic Measure

	1,000 cubic millimeters (mm3) =
	1 cu centimeter (cm3)

	1,000 cubic centimeters =
	1 cu decimeter (dm3)

	=
	1,000,000 cu millimeters

	1,000 cubic decimeters =
	1 cu meter (m3)

	=
	1 stere

	=
	1,000,000 cu centimeters

	=
	1,000,000,000 cu millimeters












Mass


	10 milligrams (mg) =
	1 centigram (cg)
	 

	10 centigrams =
	1 decigram (dg)
	= 100 milligrams

	10 decigrams =
	1 gram (g)
	= 1,000 milligrams

	10 grams =
	1 dekagram (dag)
	 

	10 dekagrams =
	1 hectogram (hg)
	= 100 grams

	10 hectograms =
	1 kilogram (kg)
	= 1,000 grams

	1,000 kilograms =
	1 metric ton (t)
	 
















cgs Units

erg                                             1 erg = 10-7 J
dyne                                          1 dyn = 10-5 N
poise                                         1 P = 1 dyn s/cm2 = 0.1 Pa s
stokes                                       1 St = 1 cm2/s = 10-4 m2/s
gauss                                        1 G = 10-4 T
oersted                                     1 Oe = (1000/(4 pi)) A/m
maxwell                                    1 Mx = 10-8 Wb

[image: Image result for greek alphabet]

























Physical properties of materials and systems can often be categorized as being either intensive or extensive quantities, according to how the property changes when the size (or extent) of the system changes. According to IUPAC, an intensive property is one whose magnitude is independent of the size of the system. An extensive property is one whose magnitude is additive for subsystems.
	Base quantity
	Symbol
	Description
	SI unit
	Symbol for dimension
	Comments

	Length
	l
	The one-dimensional extent of an object.
	metre (m)
	L
	

	Mass
	m
	The amount of matter in an object.
	kilogram (kg)
	M
	extensive, scalar

	Time
	t
	The duration of an event.
	second (s)
	T
	scalar

	Electric current
	I
	Rate of flow of electrical charge.
	ampere (A)
	I
	

	
	T
	Average energy per degree of freedom of a system.
	kelvin (K)
	Θ
	intensive, scalar

	Amount of substance
	n
	Number of particles compared to the number of atoms in 0.012 kg of 12C.
	mole (mol)
	N
	extensive, scalar

	Luminous intensity
	L
	Amount of energy emitted by a light source in a particular direction.
	candela (cd)
	J
	scalar


An intensive property is a bulk property, meaning that it is a physical property of a system that does not depend on the system size or the amount of material in the system. Examples of intensive properties include temperature, T, refractive index, n, density, ρ, and hardness of an object, η (IUPAC symbols are used throughout this article). When a diamond is cut, the pieces maintain their intrinsic hardness (until their size reaches a few atoms thick), so hardness is independent of the size of the system.

	Derived quantity
	Symbol
	Description
	SI units
	Dimension
	Comments

	Plane angle
	θ
	Measure of a change in direction or orientation.
	radian (rad)
	1
	

	Solid angle
	Ω
	Measure of the size of an object as projected on a sphere.
	steradian (sr)
	1
	

	Absorbed dose rate
	
	Absorbed dose received per unit of time.
	Gy s−1
	L2 T−3
	

	Acceleration
	a→
	Rate of change of the speed or velocity of an object.
	m s−2
	L T−2
	vector

	Angular acceleration
	α
	Rate of change in angular speed or velocity.
	rad s−2
	T−2
	

	Angular speed (or angular velocity)
	ω
	The angle incremented in a plane by a segment connecting an object and a reference point per unit time.
	rad s−1
	T−1
	scalar or pseudovector

	Angular momentum
	L
	Measure of the extent and direction an object rotates about a reference point.
	kg m2 s−1
	M L2 T−1
	conserved quantity, pseudovector

	Area
	A
	The two-dimensional extent of an object.
	m2
	L2
	scalar

	Area density
	ρA
	The amount of mass per unit area of a two-dimensional object.
	kg m−2
	M L−2
	

	Capacitance
	C
	Measure for the amount of stored charge for a given potential.
	farad (F = A2 s4 kg−1 m−2)
	I2 T4 M−1 L−2
	scalar

	Catalytic activity
	
	Change in reaction rate due to presence of a catalyst.
	katal (kat = mol s−1)
	N T−1
	

	Catalytic activity concentration
	
	Change in reaction rate due to presence of a catalyst per unit volume of the system.
	kat m−3
	N L−3 T−1
	

	Chemical potential
	μ
	The amount of energy needed to add a particle to a system.
	J mol−1
	M L2 T−2 N−1
	intensive

	Molar concentration
	C
	Amount of substance per unit volume.
	mol m−3
	N L−3
	intensive

	Crackle
	c→
	Rate of change of Jounce. The fifth derivative of position.
	m s−5
	L T−5
	Vector

	Current density
	J →
	Amount of electric current flowing through a surface.
	A m−2
	I L−2
	vector

	Dose equivalent
	H
	Measure for the received amount of radiation adjusted for the effect of different types of radiant on biological tissue.
	sievert (Sv = m2 s−2)
	L2 T−2
	

	Dynamic Viscosity
	η
	Measure for the resistance of an incompressible fluid to stress.
	Pa s
	M L−1 T−1
	

	Electric Charge
	Q
	Amount of electric charge.
	coulomb (C = A s)
	I T
	extensive, conserved quantity

	Electric charge density
	ρQ
	Amount of electric charge per unit volume.
	C m−3
	I T L−3
	intensive

	Electric displacement
	D
	Strength of the electric displacement.
	C m−2
	I T L−2
	vector field

	Electric field strength
	E→
	Strength of the electric field.
	V m−1
	M L T−3 I−1
	vector field

	Electrical conductance
	G
	Meausure for how easily current flows through a material.
	siemens (S = A2 s3 kg−1 m−2)
	L−2 M−1 T3 I2
	scalar

	Electric potential
	V
	The amount of work required to bring a unit charge into an electric field from infinity.
	volt (V = kg m2 A−1 s−3)
	L2 M T−3 I−1
	scalar

	Electrical resistance
	R
	The degree to which an object opposes the passage of an electric current.
	ohm (Ω = kg m2 A−2 s−3)
	L2 M T−3 I−2
	scalar

	Energy
	E
	The capacity of a body or system to do work.
	joule (J = kg m2 s−2)
	M L2 T−2
	extensive, scalar, conserved quantity

	Energy density
	ρE
	Amount of energy per unit volume.
	J m−3
	M L−1 T−2
	intensive

	Entropy
	S
	Measure for the amount of available states for a system.
	J K−1
	M L2 T−2 Θ−1
	extensive, scalar

	Force
	F→
	The cause of acceleration, acting on an object.
	newton (N = kg m s−2)
	M L T−2
	vector

	Fuel efficiency
	
	Distance traveled per meter cubed.
	
	L−2
	scalar

	Impulse
	p→
	The cause of a change in momentum, acting on an object.
	kg m s−1
	M L T−1
	vector

	Frequency
	f
	The number of times something happens in a period of time.
	hertz (Hz =s−1)
	T−1
	scalar

	Half-life
	t1/2
	The time needed for a quantity to decay to half its original value.
	s
	T
	

	Heat
	Q
	Amount of energy transferred between systems due to temperature difference.
	J
	M L2 T−2
	

	Heat capacity
	Cp
	Amount of energy needed to raise the temperature of a system by one degree.
	J K−1
	M L2 T−2 Θ−1
	extensive

	Heat flux density
	ϕQ
	Amount of heat flowing through a surface per unit area.
	W m−2
	M T−3
	

	Illuminance
	Ev
	Total luminous flux incident to a surface per unit area.
	lux (lx = cd sr m−2)
	J L−2
	

	Impedance
	Z
	Measure for the resistance of an electrical circuit against an alternating current.
	ohm (Ω = kg m2 A−2 s−3)
	M'L'2 T−3 I−2
	complex scalar

	Index of refraction
	n
	The factor by which the speed of light is reduced in a medium.
	
	1
	intensive, scalar

	Inductance
	L
	Measure for the amount of magnetic flux generated for a certain current run through a circuit.
	henry (H = kg m2 A−2 s−2)
	M L2 T−2 I−2
	scalar

	Irradiance
	E
	Power of electromagnetic radiation flowing through a surface per unit area.
	W m−2
	M T−2
	

	Intensity
	I
	Power per unit cross sectional area.
	W m−2
	M T−3
	

	Jerk
	j→
	Rate of change of acceleration. The third derivative of position.
	m s−3
	L T−3
	Vector

	Jounce (or snap)
	s→
	Rate of change of Jerk. The fourth derivative of position.
	m s−4
	L T−4
	Vector

	Linear density
	ρl
	Amount of mass per unit length of a one-dimensional object.
	
	M L−1
	

	Luminous flux (or luminous power)
	F
	Perceived power of a light source.
	lumen (lm = cd sr)
	J
	

	Mach Number (or mach)
	M
	Ratio of flow velocity to the local speed of sound.
	Unitless (M = u/c)
	1
	

	Magnetic field strength
	H
	Strength of a magnetic field in a material.
	A m−1
	I L−1
	vector field

	Magnetic flux
	Φ
	Measure of quantity of magnetism, taking account of the strength and the extent of a magnetic field.
	weber (Wb = kg m2 A−1 s−2)
	M L2 T−2 I−1
	scalar

	Magnetic flux density
	B
	Measure for the strength of the magnetic field.
	tesla (T = kg A−1 s−2)
	M T−2 I−1
	pseudovector field

	Magnetization
	M
	Amount of magnetic moment per unit volume.
	A m−1
	I L−1
	vector field

	Mass fraction
	x
	Mass of a substance as a fraction of the total mass.
	kg/kg
	1
	intensive

	(Mass) Density (or volume density)
	ρ
	The amount of mass per unit volume of a three-dimensional object.
	kg m−3
	M L−3
	intensive

	Mean lifetime
	τ
	Average time needed for a particle to decay.
	s
	T
	intensive

	Molar energy
	
	Amount of energy present is a system per unit amount of substance.
	J mol−1
	M L2 T−2 N−1
	intensive

	Molar entropy
	
	Amount of entropy present in a system per unit amount of substance.
	J K−1 mol−1
	M L2 T−2 Θ−1 N−1
	intensive

	Molar heat capacity
	c
	Heat capacity of a material per unit amount of substance.
	J K−1 mol−1
	M L2 T−2 N−1
	intensive

	Moment of inertia
	I
	Inertia of an object with respect to angular acceleration.
	kg m2
	M L2
	tensor, scalar

	Momentum
	p→
	Product of an object's mass and velocity.
	N s
	M L T−1
	vector, extensive

	Permeability
	μ
	Measure for how the magnetization of material is affected by the application of an external magnetic field.
	H m−1
	M L T−2 I−2
	intensive

	Permittivity
	ε
	Measure for how the polarization of a material is affected by the application of an external electric field.
	F m−1
	I2 M−1 L−3 T4
	intensive

	Power
	P
	The rate of change in energy over time.
	watt (W)
	M L2 T−3
	extensive, scalar

	Pressure
	p
	Amount of force per unit area.
	pascal (Pa = kg m−1 s−2)
	M L−1 T−2
	intensive, scalar

	Pop
	p→
	Rate of change of crackle. The sixth derivative of position.
	m s−6
	L T−6
	Vector

	(Radioactive) Activity
	A
	Number of particles decaying per unit time.
	becquerel (Bq = s−1)
	T−1
	extensive, scalar

	(Radioactive) Dose
	D
	Amount of energy absorbed by biological tissue from ionizing radiation per unit mass.
	gray (unit) (Gy = m2 s−2)
	L2 T−2
	

	Radiance
	L
	Power of emitted electromagnetic radiation per solid angle and per projected source area.
	W m−2 sr−1
	M T−3
	

	Radiant intensity
	I
	Power of emitted electromagnetic radiation per solid angle.
	W sr−1
	M L2 T−3
	scalar

	Reaction rate
	r
	Measure for speed of a chemical reaction.
	mol m−3 s−1
	N L−3 T−1
	intensive, scalar

	Refractive Index
	n
	Measure of how light is refracted through a medium.
	Unitless
	Dimensionless
	

	Angle
	θ
	The space between two intersecting lines at or close to the point where they meet.
	rad / Degree
	Dimensionless
	

	Speed
	v
	Rate of change of the position of an object.
	m s−1
	L T−1
	scalar

	Specific energy
	
	Amount of energy present per unit mass.
	J kg−1
	L2 T−2
	intensive

	Specific heat capacity
	c
	Heat capacity per unit mass.
	J kg−1 K−1
	L2 T−2 Θ−1
	intensive

	Specific volume
	v
	The volume occupied by a unit mass of material (reciprocal of density).
	m3 kg−1
	L3 M−1
	intensive

	Spin
	S
	Intrinsic property of particles, roughly to be interpreted as the intrinsic angular momentum of the particle.
	kg m2 s−1
	M L2 T−1
	

	Strain
	
	Extension per unit length.
	Unitless
	Dimensionless
	

	Stress
	σ
	Amount of force exerted per surface area.
	Pa
	M L−1 T−2
	2-tensor. (or scalar)

	Surface tension
	γ
	Amount of work needed to change the surface of a liquid by a unit surface area.
	N m−1 or J m−2
	M T−2
	

	Thermal conductivity
	k
	Measure for the ease with which a material conducts heat.
	W m−1 K−1
	M L T−3 Θ−1
	intensive

	Torque
	τ
	Product of a force and the perpendicular distance of the force from the point about which it is exerted.
	N m
	M L2 T−2
	pseudovector

	Velocity
	v→
	Speed of an object in a chosen direction.
	m s−1
	L T−1
	vector

	Volume
	V
	The three dimensional extent of an object.
	m3
	L3
	extensive, scalar

	Wavelength
	λ
	Distance between repeating units of a propagating wave.
	m
	L
	

	Wavenumber
	k
	Reciprocal of the wavelength.
	m−1
	L−1
	

	Weight
	w
	Amount of gravitation force exerted on an object.
	newton (N = kg m s−2)
	M L T−2
	Vector

	Work
	W
	Energy dissipated by a force moving over a distance, scalar product of the force and the movement vector.
	joule (J = kg m2 s−2)
	M L2 T−2
	scalar

	Young's modulus
	
	Ratio of Stress over Strain.
	pascal (Pa = kg m−1 s−2)
	M L−1 T−2
	scalar



Characteristics of a Standard Unit

· A standard unit for any quantity should be defined and used globally.
· It should have universal acceptance. It should be accepted by General Conference on Weights and  
      Measures.
· The standard units should be independent of each other.
· Symbols do not have an appended period/full slop (.).
· Symbols are written in upright (Roman) type (m for metres, s for seconds), so as to differentiate 
      from the italic
      type used for variables (m for mass, s for displacement). By consensus of international standards          
      bodies, this rule  is applied independent of the font used for surrounding text.
· Symbols for units are written in lower case, except for symbols derived from the name of a person.  
      For example,the unit of pressure is named after Blaise Pascal, so its symbol is written "Pa", whereas     
      the unit itself is written "pascal". All symbols of prefixes larger than 103 (kilo) are also uppercase.
· The one exception is the litre, whose original symbol "l" is unsuitably similar to the numeral " 1" or the uppercase letter "i" (depending on the typeface used), at least in many English-speaking  
      countries. The American National Institute of Standards and Technology recommends that "L" be  
      used instead, a usage which is common in the US, Canada and Australia (but not elsewhere). This has  been accepted as an alternative by the CGPM since 1979. The cursive I is occasionally seen, especially  in Japan and Greece, but this is not currently recommended by any standards body. For more formation, see litre.
· The SI rule is that symbols of units are not pluralised, for example "25 kg" (not "25 kgs").
· The American National Institute of Standards and Technology has defined guidelines for American users of the SI. These guidelines give guidance on pluralising unit names: the plural is formed by using normal English grammar rules, for example, "henries" is the plural of "henry". The units lux, hertz, and Siemens are exceptions from this rule: They remain the same in singular and plural. Note that this rule applies only to the full names of units, not to their symbols.
Ampere (A)
1948: "The ampere is that constant current which, if maintained in two straight parallel conductors of infinite length, of negligible circular cross-section, and placed I meter apart in vacuum, would produce between these conductors a force equal to 2 x10-7 newtons per meter of length." 
Are (a)
1879: Are is an obsolete special name for 100 m2.
Note
The are, pronounced like "air," is obsolete, but the hectare, equal to 10,000 m2, is still used for measuring areas of land.
Becquerel (Bq)
1975: "The special name for the SI unit of activity: becquerel, symbol Bq, equal to one reciprocal second." 
Candela (cd)    
1979: "The candela is the luminous intensity, in a given direction, of a source that emits monochromatic radiation of   frequency 540 x1012 hertz and that has a radiant intensity in that direction of 1/683 watt per steradian." 
Previous definitions
1968: "The candela is the luminous intensity, in the perpendicular direction, of a surface of 1/600 000 square meter of a black body at the temperature of freezing platinum under a pressure of 101325 pascals." 
Note
This unit was originally called the new candle, but it was renamed candela, generally pronounced with the accent on the second syllable, in 1948. The name new candle was officially declared obsolete in 1968
Coulomb (C)
1948: "The coulomb is the quantity of electricity carried in 1 second by a current of 1 ampere." 
Day (d)
1 day is 24 hours or 86 400 seconds.
Degree Celsius (°C) :
 "The 10th Conference Generale des Poids et Mesures decides to define the thermodynamic temperature scale by choosing the triple point of water as the fundamental fixed point, and assigning to it the temperature 273.16 kelvins, exactly." 
Previous definitions
1948: "The zero of the centesimal thermodynamic scale must be defined as the temperature 0.0100 degree below that of the triple point of water."
Notes
The plural of "degree Celsius" is "degrees Celsius." The "C" should be capitalized. There should be no space between the characters of its unit symbol, °C, although there should be space before it.
The term degree centigrade was a synonym for this unit until 1948: "From three names ('degree centigrade,''centesimal degree,' 'degree Celsius') proposed to denote the degree of temperature, the CIPM has chosen 'degree Celsius.' "
Farad (F)
1948: "The farad is the capacitance of a capacitor between the plates of which there appears a potential
difference of 1 volt when it is charged by a quantity of electricity of 1 coulomb."
Gray (Gy)
1975: "[The] special name for the SI unit of ionizing radiation: gray, symbol Gy, equal to one joule per kilogram."
Henry (H)
1948: "The henry is the inductance of a closed circuit in which an electromotive force of 1 volt is produced when the electric current in the circuit varies uniformly at the rate of 1 ampere per second."
Hertz (Hz.)
1960: The SI unit of frequency, 1 hertz is 1/s Note The plural of "hertz" is "hertz."
Hour (h)
1 hour is 60 minutes or 3600 seconds.
Joule (J)
1948: "The joule is the work done when the point of application of 1 newton moves a distance of 1 meter in the direction of the force."
Katal (kat)
1999: "Adopts the special name katal, symbol kat, for the SI unit mole per second to express catalytic activity, especially in the fields of medicine and biochemistry."
Kelvin (K)
1967: "The kelvin, unit of thermodynamic temperature, is the fraction 1/273.16 of the thermodynamic
temperature of the triple point of water." In addition, "the same name and the same symbol are used to express a temperature interval, [although] a temperature interval may also be expressed in degrees Celsius." Because "the temperature of the triple point depends on the relative amount of isotopes of hydrogen and oxygen present in the sample of water used [and] this effect is now one of the major sources of the observed variability between different realizations of the water triple point," the definition of the kelvin was clarified in 2007 by adding a note:
"This definition refers to water having the isotopic composition defined by the following amount-of-sub stance
ratios: 0.000 155 76 mole of 2H per mole of 'H, 0.00.0 379 9 mole of 17O per mole of 16O, and 0.002 005 2 mole of18Opermoleof16O"

Previous definitions
1954: "The 10th Conference Generale des Poids et Mesures decides to define the thermodynamic temperature scale by choosing the triple point of water as the fundamental fixed point, and assigning to it the temperature 273.16 kelvins, exactly."
Notes
This unit was called the degree Kelvin, symbol °K, until 1967, when the name kelvin, symbol K, replaced it.The old forms, as well as the symbol "deg," were officially declared obsolete in 1980.
Kilogram (kg)
1889: "This prototype shall henceforth be considered as the unit of mass," referring to a prototype made of an alloy of platinum with 10% iridium.
Notes
In 1901, the 3d CGPM emphasized that the kilogram is a unit of mass and defined a standard value for the constant g, declaring that:
1. The kilogram is the unit of mass; it is equal to the mass of the international prototype of the 
       kilogram;
2. The word "weight" denotes a quantity of the same nature as a "force": the weight of a body is the 
       product of its mass and the acceleration due to gravity; in particular, the standard weight of a body 
       is the product of its mass and the standard acceleration due to gravity;
3. The value adopted in the International Service of Weights and Measures for the standard   
       acceleration due to gravity is 980.665 cm/s2, value already stated in the laws of some countries.

       In everyday use, "weight" is a synonym for "mass": You weigh something to determine its mass,  
       which you call its "weight," measured in grams, kilograms, metric tons, or the like. 
Liter (L)
This kilogram/liter, made in 1905, was a ho Slow gold-plated brass sphere having a mass of approximately 1 kg and a volume of approximately 1 cubic decimeter (1 liter). (Details from NIST.)
1964: "The word Miter' may be employed as a special name for the cubic decimeter [replacing its previous definition]."
Previous definitions
1901: "The unit of volume, for high accuracy determinations, is the volume occupied by amass of 
1 kilogram of pure water, at its maximum density and at standard atmospheric pressure: this volume is called 'liter.' "
1795: Liter is defined as a special name for the cubic decimeter,
Note
The original symbol for liter, adopted by the CIPM in 1879, was 1 (lowercase letter ell), and that was confirmed in Resolution 7 of the 9th CGPM in 1948. However, several countries later adopted a capital L to avoid confusion with the digit 1, and in 1979, Resolution 6 of the 16th CGPM decided "as an exception, to adopt the two symbols 1 and L as symbols to be used for the unit liter," but said that "in the future only one of these two symbols should be retained." As of 2013, no decision has been made, so both symbols remain correct.
Lumen (lm)
1948: "The lumen is the luminous flux emitted in unit solid angle (steradian) by a uniform point source having a luminous intensity of 1 candela,"
Note
This unit was originally called the new lumen', but the "new" qualifier was later dropped.
Lux (Ix)
1948?: The unit of illuminance, the lux is 1 lm/m2.
Meter (m)
National Prototype Meter No. 27, made of platinum-iridium ca. 1890, was the U.S. primary national length standard from 1893-1960. (Details from MIST.)
1983: "The meter is the length of the path traveled by light in vacuum during a time interval of 1/299 792 458
of a second."
Previous definitions
1960: "The meter is the length equal to 1 650 763.73 wavelengths in vacuum of the radiation corresponding to the
transition between the levels 2p10 and 5d5 of the krypton 86 atom."
1927: "The unit of length is the meter, defined by the distance, at 0°, between the axes of the two central lines marked on
the bar of platinum-iridium kept at the Bureau International des Poids et Mesures and declared Prototype of the meter by
the 1st Conference Generate des Poids et Mesures, this bar being subject to standard atmospheric pressure and supported
on two cylinders of at least one centimeter diameter, symmetrically placed in the same horizontal plane at a distance of
571 mm from each other." [7th CGPM]
[image: ]1889: "This prototype, at the temperature of melting ice, shall henceforth represent the metric unit of length," referring to a prototype made of an alloy of platinum with 10% indium. [1st CGPM] Metric ton (t)   1879: The metric ton is 1 Mg or 1000 kg. Micron (ft)
1879: Micron, symbol u, was a special name for the micrometer, but it was officially declared obsolete in 1968.
Minute (min) 1 minute is 60 seconds.
Mole (mol)
1971: "The mole is the amount of substance of a system which contains as many elementary entities as there are
atoms in 0.012 kilogram of carbon 12."
Newton (N)
1948: "The newton is the force which gives to a mass of 1 kilogram an acceleration of 1 meter per second, per
second."
Note Although the SI unit offeree has always been the kg-m/s2, the name newton was not adopted until 1948.
Ohm (Q)
1948: "The ohm is the electric resistance between two points of a conductor when a constant potential
difference of 1 volt, applied to these points, produces in the conductor a current of 1

ampere, the conductor not being the seat of any electromotive force."
Note
The final vowel of the prefix is normally elided in "megohm" (MH) and "kilohm"
Pascal (Pa)
1971: The 14th CGPM adopted "pascal" as a special name for the SI unit newton per
square meter.
Radian (rad)
One radian, which is (180/7u)° or about 57°, is the angle that, from the center of a circle,
cuts an arc whose length equals the radius of the circle.
1960: The unit of plane angle, one radian is the angle subtended at the center of a circle by an arc of length
equal to the radius of the circle. As such, its units are m/m, and so technically the radian is a special name for
the number 1. For example, angular velocity in rad/s is, in base units, s'1.
Notes
The symbol rad was adopted at least as early as 1960, but the radian itself dates back at least as far as 1879.
The radian was originally categorized as a "supplementary unit," distinct from the SI base units and derived units. In 1995
the CGPM officially eliminated the "supplementary unit" category, adopting a 1980 CIPM recommendation to classify
the radian as a derived unit.
Second (s)
1967: "The second is the duration of 9 192 631 770 periods of the radiation corresponding to the transition
'between the two hyperfine levels of the ground state of the cesium 133 atom [at rest at a thermodynamic
temperature of 0 K]."
Previous definition
'I960: "The second is the fraction 1/31 556 925.9747 of the tropical year for 1900 January 0 at 12 hours
[image: ]ephemeris time."
Siemens (S)
1971: The 14th CGPM adopted "Siemens" as a special name for the SI unit of
conductance, reciprocal ohm.
Sievert (Sv)
1980: "[The] special name sievert, symbol Sv, for the SI unit of dose equivalent in the
field of radioprotection. The sievert is equal to the joule per kilogram."
Steradian (sr)
One steradian is the solid angle subtended at the center of a sphere of radius r by a
ponion of the surface of the sphere having an area r2.
1960: The unit of solid angle, one steradian is the solid angle subtended at the center of the sphere by a portion
of the surface whose area is equal to the square of the radius of the sphere. As such, its units are m2/m2, and so
technically the steradian is a special name for the number 1.
Notes
The symbol sr was adopted at least as early as 1960.
The steradian was originally categorized as a "supplementary unit," distinct from the SI base units and derived units. In
1995 the CGPM officially eliminated the "supplementary unit" category, adopting a 1980 CIPM recommendation to
classify the steradian as a derived unit.
Stere (st)
1879: Stere is an obsolete special name for 1 m3, once used for measuring firewood.
Note The symbol for stere originally was s, later changed to st so as not to conflict with the symbol for the second. But
the stere is now obsolete.
Testa (T)
1960: The unit of magnetic flux density, the tesla is 1 Wb/m2.
Volt(V)
1948: "The volt is the potential difference between two points of a conducting wire carrying a constant current
of 1 ampere, when the power dissipated between these points is equal to 1 watt."
Watt(W)
1948: "the watt is the power which in one second gives rise to energy of 1 joule."
Weber (Wb)
1948: "The weber is the magnetic flux which, linking a circuit of one turn, would produce in it an electromotive
force of 1 volt if it were reduced to zero at a uniform rate in 1 second."
[bookmark: _GoBack]Year
The year is not an SI unit and it is not approved for use with the SI..In practice, it is an important unit that is, ironically, -directly relevant to SI in contexts such as, "Delegates from all Member States of the Meter Convention attend the General Conference which, at present, meets every four years."
In common use, "year" usually refers to a calendar (or "civil") year, i.e., the period of time between successive occurrences of a calendar date such as " 1 January." The actual duration of such a year varies due to leap years, among other things.
There is no official symbol for the year, but y, yr, and a are probably the most common; note that "a" conflicts with the symbol for the are.
Other definitions of the year, based on the interval between two successive passages of the Sun through a reference point, include the sidereal year, tropical year, and anomalistic year, all based on different astronomical reference points. These and other definitions of the year are explicitly identified when relevant.
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