Physical Quantities and Their Units

	
	 symbol
	measurement units
	unit symbol
	unit dimensions

	length
	l
	meter
	m
	m

	mass
	m
	kilogram
	kg
	kg

	time
	t
	second
	s
	s

	electric charge
	Q
	coulomb
	C
	C

	temperature
	T
	Kelvin
	K
	K

	amount of substance
	n
	mole
	mol
	mol

	luminous intensity
	I
	candle
	cd
	cd

	acceleration
	a
	meter per second squared
	m/s2
	m/s2

	area
	A
	square meter
	m2
	m2

	capacitance
	C
	farad
	F
	C2.s2/kg.m2

	density
	D
	kilogram per cubic meter
	kg/m3
	kg/m3

	electric current
	I
	ampere
	A
	C/s

	electric field intensity
	E
	newton per coulomb
	N/C
	kg.m/C.s2

	electric resistance
	R
	ohm
	
	kg.m2/C2.s

	emf
	
	volt
	V
	kg.m2/C.s2

	energy
	E
	joule
	J
	kg.m2/s2

	force
	F
	newton
	N
	kg.m/s2

	frequency
	f
	hertz
	Hz
	s-1

	heat
	Q
	joule
	J
	kg.m2/s2

	illumination
	E
	lux   (lumen per square meter)
	lx 
	cd/m2

	inductance
	L
	henry
	H
	kg.m2/C2

	magnetic flux 
	
	weber
	Wb
	kg.m2/C.s

	magnetic flux density
	B
	tesla  (weber per square meter)
	T
	kg/C.s

	potential difference
	V
	volt
	V
	kg.m2/C.s2

	power
	P
	watt
	W
	kg.m2/s3

	pressure
	p
	pascal  (newton per square meter)
	Pa
	kg/m.s2

	velocity
	v
	meter per second
	m/s
	m/s

	volume
	V
	cubic meter
	m3
	m3

	work
	W
	joule
	J
	kg.m2/s2


	Determining the following Relationships by Dimensional Analysis



	Derived Unit
	expressed as fundamental units
	complete the equation


	in terms of 

	farad 

(capacitance, C)
	
[image: image1.wmf]
	C = Q/V
	potential difference (V)
charge (Q)



	volt 

(potential diff., V)
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	V=
	current (I)
resistance (R)



	watt 

(power, P)
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	P=
	current (I)
potential difference (V)



	watt 

(power, P)
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	P=
	current (I)
resistance (R)



	watt 

(power, P)
	
[image: image5.wmf]
	P=
	work (W)

time (t)



	joule

(energy, E)
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	E=
	force (F)
distance (d)



	joule

(energy, E)
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	E=
	work (W)



	joule

(energy, E)
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	E=
	mass (m)
velocity (v)



	joule

(energy, E)
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	E=
	mass (m)
acceleration (a)
distance (d)


Multiplicity of Units:  It is no wonder that students get confused when solving problems when one looks at the variety of ways used to measure the same quantity.  Note the variety of common units for pressure and note that they all must have the same fundamental units of: 




	Units of Pressure



	UNIT
	DEFINITION
	Pascal

Equivalents
	 When it is Used

	Pascal (Pa)
	N/m2
	1
	Standard SI Unit.  Used when mass is measured in kg and area in meters.

	kiloPascal (kPa)
	1000 N/m2
	1000
	Practical  metric unit of measuring  gaseous, fluid or mechanical pressure (Pa is generally too small).

	bar
	10,000 N/m2
	100,000
	Practical  metric unit of measuring atmospheric  pressure.  One bar is approximately 1 atmosphere.

	millibar (mb)
	100 N/m2
	100
	Weather reports.  Note: Some weather maps drop the first two digits (e.g., 1013.3 mb may be reported as 13.3)

	barye

(dyne/cm2)
	0.1 N/m2
	0.1
	Standard CGS unit.  Used when measurements are made in centimeters and grams.

	torr
	1/760 of standard atmospheric pressure
	133.3
	Used when pressure is measured with a mercury manometer or barometer. 



	mm Hg
	Pressure required to support a column of Hg  1 mm in height
	133.3
	Blood Pressure measurements.  Standard blood pressure is 120/80 (systolic/diastolic)

	cm H20
	Pressure required to support a column of water 1 cm in height
	98.1
	Used when pressure is measured using simple water barometer or manometer.

	atmosphere (atm)
	Atmospheric pressure at sea level
	101,325
	Used when a comparison to standard atmospheric pressure is desired.



	PSI
	lb/in2
	6894
	Common measurement in mechanical & structural engineering. Tire pressures are rated in PSI.


6.3.
   Fundamental Units
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