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Values of Some Physical and Chemical Constants
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Value Symbol dasl)
Traditional Units Sl units
Atomic mass unit (amu)
m*““C
1 amu= 1.660538782 x 1tf g 1 amu= 1.660538782 x 18/ kg amu |Mu= ( 12 ] ag ) ALl Bas g
1g=6.02214179 x 1§ amu oru
((1—12j the mass of’C atom)
Na = 6.02214179 x T0 particles/mol Na Avogadro's number gudla g8f aae
2= 0.52918A _ - 3 cisa
2,= 5.2918 x 18 cm ao=5.2918 x 10" m a& | Bohrradius A sk dial
Electronic charge
e= 4.8033 x 13°% esu e =1.602176487 x 18 C Electron charge A g st Adaul)
(coulomb) € | Charge on an electron
e/m = 1.75882 x 1bcoulomb/g e/m = 1.75882 x 18 Clkg em | Charge-to-mass ratio of electron ALS ) Aadl) e
O ATyl
h=6.62620 x 18" erg . s h = 6.62606896 x 18 J. s h Planck's constant iy el
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Value Symbol dsagl)
Traditional Units S| units
m, = 5.48579909 x Thamu _ Mass of electron , .
m. = 9.10938215 x 18 g me = 9.10938215 x 18 kg Me | Rest mass of an electron QoSadl die (g fSTY) AliS
_ Mass of proton

mmpp :11'.06077226726146%776‘?1”@(3 K m, = 1.672621637 x 16 kg m, | Proton rest mass Qg AL
Rest mass of a proton
Mass of neutron

m: _ fggigg“xg}%ﬁgm“ (or u) m, = 1.674927211 x 18 kg My Neutron rest mass 19 s gl ALiS
Rest mass of a neutron

F = 96485.3399 F = 96485.3399 C/mol e

coulombs/equivalent F =96485.3399 J/V.mole F Faraday's constant I cul

F = 23.06 kcal/volt. eq

R, = 3.289 x 1& cycles/s R, =1.09737318 x 10m™

R, =1.09737318 x I®nm* R, =2.1799 x 16°J R. | Rydberg constant £ ot

R, =2.1799 x 18" erg

R = 8.31451 x 10erg/ mol . K

R = 82.055 crii atm/ mol . K R = 8.314472 kPa . difmol . K

R =0.082058205 L. atm/ mol . K R =8.314472 J/ mol K R Ideal gas constant ujlj,d‘ ) s

R =1.9872 cal/ mol . K )

Vi = 22.414 L/mol Vi = 22.414 x 16 m’/mol Vm | Molar gas volume (STP) sl g3l anall

Vp, = 22.414 driVmol
k = 1.3806504 x 1¢° erg/K k = 1.3806504 x 16° J/K k Boltzmann's constant Oa il gy il
c=2.99792458 x Iicm s C=2.99792458 x 10m s c Speed of light in a vacuum 1A b g pall A
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Value Symbol dagl)
Traditional Units Sl units
Acceleration of gravit tt g

J=CE0Eams g=9,8066 m/s g Gravitational acgelergtion g i) Hae
Eo=8.8542 x 13° C'J' m"* E, | Permittivity of a vacuum £ A dyalds
C = 75.376 J/mol K C Heat Capacity of Water slall 4 ) jad) dad)
1 atm = 101325 N rif 1 atm | Atmospheric pressure s ) aal)
1 eV = 2.3060 x 16cal/mol 1eV = 96485 J/mol eV | Electron volt <l gd g asl)
= 3.141592654 /4 Pi sk
1A=1C/s A Ampere ¥l s (Current) il 3aa g
1N=1kg.m/$ N Newton sl 2 (Force) s sl as g
1W=1Jis W | Watt LisY : (Power) 48al) 3as g
1 h =60 min. = 3600 s h Hour asludl ; (Time) Ga il Baay
1v=1JC \ Volt <lgdll ; (Voltage) 3¢ 8y

Data from the National Institute for Standards @edhnology reference on constants, units and ueaiogyt

http://physics.nist.gov/cuu/Constants/index.hotml
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Basic SI Units
daa gl Ja 8aa ol anl s Azl 5481 dgasl
Symbol Name of Unit - Physical Quantity
m meter e L Length Adlual)
kg kilogram al ya siS m Mass 4Ly
S second Al t Time )
K Kelvin s T Temperature A aling ga sil) 3 ) ad) Ay 0
mol | mole J 5 n Amount of substance Balall das
A ampere sl I Electric current =S
cd candela | (dxed) SLailS l, Luminous intensity delaiu) Bad
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Derived S| Units

o el A Lo 2 g 8aa 5l) ol Al 3l Agasl)
Definition Symbol Definition and Name of Unit Physical Quantity
m’ m° | square meter Ee e Jshll e | A | Area dalual)
m° m° | cubic meter ala jia Jshll =S| V| Volume axall
kg/m® kg/m® | kilogram per cubic metef cusSa jie IS ol o sLS paallzan, el | d | Density ALY
m/s m/s | meter per second Al Jd e Gl 3aay e ddldl | U | velocity de yul)
m/s m/S | meter per square secon( e Al JSD yie | el Baag e de jull il g acceleration daal)
N=Kg.m.&=J.m N newton A Aaall B4, paed&ll | F | Force 8 5l
N.m“=Kg.m" s° N m* B2 e e / (5t Aaludlsany Je sl | P | Pressure Lil)
J=N.m=Kgni/ & J joule s Aludl J35ill o5 20 | E | Energy FETA]
W=Kgnm'S°=J.§ W | Watt Ll | gl o Al yii Jama Power (d 4 3 5Y)) 5 a8
C=A.s L i C |A.s=C,coulomb 2l = 4l Xyl ool s wme Jull [ g | Electric charge Ay g Adad)
\:/J_ A(_lgsq?:s‘] /é =ida v volt <l 8 Ll e da suda 3 il Electric potential difference (b4 s 34
V. m" VvV m?' | volt per meter e Sl | Al o o sude 2gal) 358 (gl Jaal) 3ad
0 =Kg an 3'31A‘22: VAT Q |ohm sl = sualfcal @ | S e a g el sl Electric resistance Ay g S da glial)
: E:f\/lsz KA? S $1 F Farad 3l =l ¥/ ol S gall e da s daa ) Electric capacitance il sl dad
Hz, hertz=s* Hz | Hertz Fom = Al el S sl Frequency a3 )

(32a) 540l 8 LA 2ae)
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(A9l alail) Sfas gA dU81aY) A et aa ol ey daa gl) anul deagl)
Symbol Name of Unit ‘

1 A (Angstrom) = 1 x 10" m (meter) A Angstrom po s
1in (inch) =0.0254 m in inch ) |
1 ft (foot) = 0.3048 m ft foot add i
| mi (mile) = 1.609 km (kilometer) mil mile Jaa
1L=1x10"m’ L liter Al axall
Ib (pound) = 0.45359 kg (kilogram) Ib pound A gl A<t
1dyne=1 x 10° N (newton) dyne dyne Ol 5 4&l)
1 atm (atmosphere)= 101325 N rif atm atmosphere 5
1torr =133.322 N rif torr torr o8 L)
1bar=1x 10 N m* bar bar N
1erg=1x 10" J (joule) erg erg zJ)
1 cal (calorie) = 4.1840 J cal calorie ) 48U
1 eV/atom (electron volt/atom = 1.6021 x 10° J eV electron volt <l g g8l
1 hp (horse power)= 745.700 W (watt) hp horse power (h . p) bl 36 b_adl)
poise= 10" kg m* s’ poise poise s x93
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multiple 3 <all cliclas | Symbol 3«00 |  Prefix FETI]
10 da deka T
10° h hecto gy
10° K kilo LS
10° M mega o
10° G giga [EVEN
10™ T tera |
10" P peta Vi
10 E exa LS|
107 Z zetta W5
107 Y yotta U sy
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Fraction 5_<all e ) a¥) | Symbol ) | Prefix Lo
10° d deci e
10° C centi (i
10° m milli (e
10° U micro s Sk
10° n nano K
102 p pico Su
10" f femto Siagh
10*° a atto K
104 z zeyto S5
10 y yOCto Sy
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Useful Conversion Factors and Relationships

Length

Sl unit : meter (m)

1 km (kilometer) = 1000 m (meters)

1 nanometer= 1 x 10° meter

1km =0.62137 mi (mile)

1yard =0.9144 m

1 km = 1094 yd (yards) 1yd=91.44 cm
1 mi (mile) =1.609 km 1 yd = 36 inches
1 mi=160934 m 1lyd=3ft

1 mi = 5280 ft

1 A (Angstrom)=1 x 10 m

1 mi = 1.6093 km

1A =1x10%cm

1 m=100 cm (centimeters)

1 ,& = 0.10 nanometer

1m =39.37in (inches)

1A =100 picometers

1m=23.281 ft 1 picometer= 1.00 x 10" meter
1 m=1.0936 yd (yards) 1in (inch) = 2.54 cm (exactly)
1ft =30.48 cm 1 cm=0.39370 in.

1 cm = 10 mm (millimeters)

1pum=1x 10° m




Volume
S| unit : cubic meter (M)

1 L (liter) = 1 x 10° m® (cubic meter)

1ml =1 cnt

1L =1 dn? (cubic decimeter)

1 gal (gallon) (US¥ 4.00 gt

1 L = 1000 cmi (cubic centimeters)

1 gal. = 128 fluid ounces

1L =1.0567 quarts (qgt) (US)

lgal. =3.785L

1L =1000 ml (milliliters)

1 ft° (cubic foot) = 7.475 gal.

1L =1.056710 qt

1 =28.316 L

1 nt=1000L

1 ft° = 29.924 qt

1 gt =0.946352946 L

1 ft° = 7.481 gal.

1 qt=946.352946 ml

1in°=16.4 cm

1 ml =0.001 L

1 0z (fluid)= 0.031250 qt

1 ml = 1.056 x 10 gt

1 oz (fluid) = 0.029573 L
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Pressure
Sl unit : Pascal (Pa)

1 Pa= 1 N/nf (Pa = Pascal) = kghs"

1 bar= 10’ Pa

1 atm= 1.01325 bar

1 atm= 101325 Pa (Pascals)

1 atm (atmosphere) 101.325 kPa (kilopascals)

1 atm=29.92 in . Hg

1 atm= 760 mm Hg (millimeters of mercury)

1 atm = 760 torr

1 atm= 14.70 Ib/iri(pounds per square inch)

1torr=1 mm Hg
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Mass
Sl unit : kilogram (kg)

1 kg (kilogram) = 1000 grams 1 0z=28.349523125 g
1 kg =2.2046 Ib (pounds) 1 0z=0.06250 Ib

1 g(gram)= 1000 mg (milligrams) 1 short ton= 2000 Ib

1 g=6.022 x 16° atomic mass unit (amu)1 short tor= 907.185 kg
1 amu= 1.660538782 x 1t} g 1 long ton= 2240 Ib

11b =16 0z 1 metric ton= 1000 kg

1 1b=453.59237 g 1 metric ton= 1.102 tons
1 1b=0.45359237 kg 1 metric ton= 2204.62 Ib
11b =16 ounces
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Energy
Sl unit : joule (J)

1J(oule=1N.m

1 erg = 6.2415 x 10’ eV

1J=1kg.ni/s

1 eV/atm (electron volt / ators) 1.6021892 x 16° J/atom

1J=1x 10erg

1 eV=96.485 kJ/mol

1 J=0.23901 cal (calorie).

1 eV=23.06 kcal/mol

1J=1Cx1V

1 MeV=1.602 x 13° J

1cal = 4.184J

1L.atm=24.217 cal.

1 cal= 4.129 x 17 L. atm

1L atm =101.325J

1 erg=1dyne.cm

1 kWh (kilowatt hour) = 3.6 x 0
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Temperature
S| unit : Kelvin (K)

0K=-273.15°C

0 K=-459.67 °F

= °C +273.15
) _5(°F-32)_ (°F-32°)
- 9 18
9

°F

: °C + 32= 18 C 382

Density

1 g/cnt = 1000 kg/m

1 Ib/ft® = 16.0185 kg/m

Electrical Charge

1 esu= 3.33560 x 18" C

1 electron = 4.8033 x 10 esu

Force

1 Newton= 1 kg . m/§

1 Newton= 1 x 10 dynes

1 dyne=1g. cm/§

Electrical Potential

1V=1J/As=1J/C
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Power

1 W (watt)=1 J/s

Frequency

1 Hz=1 Cycles/s

useful relationships

A.v=C

In x = 2.303 log x
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(Greek Alphabet fusi wii | wig yadl

A o alpha H]

B B beta U
I Y gamma Lala
A 0 delta il
E E epsilon O s
Z C zeta B
H M eta &%)

0 C) theta Lid

[ | lota U g
K K Kappa Lis
A A lambda KDY,
M 1 mu S
N % nu 5
= & Xi $'J
O 0 omicron 95 )
M T o] L
P p rho 9




) c sigma Ladiw
T T tau S5
Y U upsilon Ggbama ol
@ % phi gl
X Y chi s\
W W psi Ch
0 ® omega g




