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' Table l: International System of Unitc (SI)

' \  
l

INTERNAToNAL SYSTEM OF UNtTs (st)
quah t l t y  Un  l t  Symbo l

l.halh mctEr m
rnass kllogram kg

electrlc curent ampera A
temperaturs degree Kclvin dagrcr K

lumlnous Intenslty candcla cd

Supp l6m an t  s ry
Plano angla radlan rad

angular acceleratlon radlan per second squared
acceleratlon

area
denslty

l l luminatlon : lux
lnduetance
lumlnance
fumlnous flux

p0wer
pressur6
vef ocity'

magnetfc fleld strength ampere per meter
magnetlc flux weber
magnetlc flux denslty tesla
magnetomotlve force ampere

Der lved 'Un l ts

meter per second squared

square meter
kllogram per cublc meter

henry
candela per square meter
luinen

watt
newton per squerc meter
meter per second

Hz
lx or lm/mn?
H or V*sec/A
ed/mA?
lm
Alm' 
Wb or v*sec
T
A
W or J/sec
N/maZ
m/sec
rad/sec

m/sec^.?
rad/secAZ
m^2
kg/m,t3

mAZ/sec

V
mA3

electrfc capacltance farad F
rqctrlc charge coulumb ; C

,{ itrlc fleld strength volt per meter or newton per coulomb V/m or N/C; l , l

, iitric reslstance ohm O or V/A' 
,rJice neWton N oi kg*m /sect1
friquenry hertz t ;

angular veloclty radlan per second
dynamlc vlscoslty newton second per square fneter N*s/mAZ 

\

klnematic vlscoslty square rneter per second
voltage, potentlal difference

electromotlve' force volt
volume cublc rneter

t  l rk or energy Joule J
i" "' ,l intlty of heat ealorle or kllocalorle cal or Kcal

,

\



Table 2; SI Prefixes and Greelr Symbols
r*'ri. l

Factor by whlch unlt
ls muft lpl led

1 012
10s
106
103
102
10
1o'1
10'2
10-8
1 0-6'
1 0-e
10 '12
1o '15
1 o'18

PREFIXES
' Pref lx

tera
giga
mega
kllo
hecto
delca
deci
centf
mi l l l
mlcro
nano
Plco
femto
atto

$ymbol

AND COMMON

nu
Xi
omlcrpn
pl
rho
sigrna
lau
upsllon
phl
chf
psi
omega

T
G
M
k
h
da
d
c
m
p
n
p
f

,  THE

alpha
beta
gamma
delta
epsilon
zela
eta
theta
iota
kappa
lambda
mu

GREEK ALPHABET SYMBOL$

on0"

pn 0)

1)
6
a
TI '
n

L

r
v
g
*vo

ec
p
'horf
dorA
e
z
rrl
0
I,
K
I
lL t , , )

f i
' i  

\ . , , ,

r



PHYSICS UNIT OF MECHANIGS

u)
g

.rl
I

GI
a
g)
q)

F{

t4
trr

u)
.la

-

(f)

(u-
.l|

F

System I  ^ - -+ l -
r  F t  l t  t t  I  I
k v .  r : t - r .

s

Mass

m

Time

t

Acceleration

' a=Avft

Foree.

F=IIro

Momentum

P=mv

Energy or I Power
Work I
\f[f=F s I p=W/t

MKS

.(SI)

meter

(m)

kilo-
gram
(ks)

second

(sec/s)

mlspe m/sec2 Newton

(Nr)
kg*m/see:

Nt*sec

kg*m/sec

Nt"m

Joule (i)

joule/sec

j/sec or waj
(w)

CGS centimeter
(cm)

gram

tg)
seeond

{sec}

cm/see ' cm/sec? dyne
g"cm/sec3

gm*cm/see
dyne*sec

erg
dyne*cm

erg/sec
:l O-7 watts

FPS
(English)

f oot
(ft)

slug
lb*sec2

tt

seeond
(sec)

fUsec ft/se'cz pound
(rb)

slug*fUsz

slug*tUsec
tb*sec

ft"lb ft*lb/sec



Table 4; Physical Constants

acceleration due to gravity (Earlh at sea level), g
alpha particle rest mass
atmospheric pressure (normal), atm
atomic rnass unit, amu
AvoEjadi'o number, NA
Boltzmann constant, k

, calorie, thermochemical
charge to rnass ration for electron, 

'e/mc

Coulomb's Law constant. k
ef ectron resJ ffi?ss, fTl6 

'

electron charge, eV
Faraday constpnt, F
gas constant, universal, R

gds, normal volumen Vo, (perfect gas)
mechanfcal equivalent of heat, J
neutron. rest ffi rss, ITlp

PtancK's constant, h
proton"resl mass, mp

ratio of proton r"r, to electron mass
speed of light in vacuurn, c
speed of sound in air at STp

at 20oC
universal gravitational constant, G

water, ice point

water, triple point

,("" I  '

9.806 65 m/qeca
6.644 2X10'27 Rg
1,013 25 X 105 N/mz
1,660 540 2X 10-?7 kg
6,022 52 X 10zs/mole
1 ,gg0 E4 X 10-23 J /oK
4.184 0J
1 ,758 919 62 X 101 1 Cftg
g.gg7 6 x 109 N,rnzlc2
9.109 Bg X 1o-s1 kg
5.485 799 X 10-a u
1 ,602 1g X 10-1e J
9.648 53 X 104C/mole
6.29C X 104 mm.cms/moleK
8.314 510 J/mole-K
22.418 6 Urnile
4,1 86 I J/caf
1.674 828 6 X 10-47 kg
1.008 664 904 u

. 6.626 075 5 X 1O-s4 J.sec
1,,672 623 1 X 1o-27 kg
1,oOT 276 470 u
1 836
2.997 924 58 X 108 m/sec
3.9145 X102m/sec
3,44 X 10e m/sec
6,672 59 X 10'1151'pp27gg2
6,672 Fg X 10-11 p34qg.s2
279,1 50K
0.0ooc , 

'

273.1 60K
0.010c

I r

l

i l ' . . . i '  
'
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Table 5: Useful Geornetric Forrnulas

circUmference = 2nr

=I td

area = nrz
= nd2 l4

lateral area = 6e2
volurne = eB

Glrc le
t' = radlus
d = diameter
n=3.14159

Cube

e = side of cube

Cyl lnder

r = radiUs
d = diameter
h = height

E I l lpse

d = setTri-rnajor a,ris
b = setTli-rninor axis

tl az + b2 (approx.)
U:
I -

P ara l le logram

b = basearea = bh

.r  {
i i  

t t  
" \ t

h = altitude to base
= ab sin s a = included angle of

sides a and b

volurne=4nr3/B

nde /6

surface area 
: 

MF
= ndz

Sphere

r = radius
d = diarneter

Trapezoid

area=(a+ F) n l2 &, b= Pafal lel  sides
h = altltude

Tr lan g le

area =bhl2 b=base,
h = altitude
a, b, c = sides opposite

angles A, B, C
=absin0/2

Hero'sAreA Forrnula:  s= (a+b+ c)  lZ

= Vs(s-aXs-bXs-c)

volume = nr2h

= nd2h/4

r" )lateral area = 2nrh
= ndh

total area = Arr (h + r)

afea = TTO.b

circumfef€nce = 2n
l , )

) i

(t'

0



--dssEleratio n
1 ttlbec? = 3.038 X 10'1 m/sec2
1 In/secz = 2,54 X 10'2 rn/secz

A{,9 u lar
1 degree = 1145 X 10'2 radians

= 2,778 X 10-s revolutions
1 radian = 57.3 degrees

= 1.592 X 10'1 revolution
1 revolution = 360 degrees

E 6.289 radions

Area
1 acre = 4,046 8564224 X 103 meters
1 are = 1 ,OO X 1Oz meters
1 barn = 1 .oo X 10-28 meterz
1 footz = g.agog X 10-2 meter2

'  thectare =1.0oX104meters2
l  meterz = 1X104cm2
1 yardz = 8.3619 X 10-1 meterZ

' - lectr ical

1 ampere = 6.2418 X 101s elem. ch/sec
1 arnpere-houf = 3,60 X 108 coulombs
1 coulornb = 6.2418 X 101 I elem. ch
1 electron:Ygl! r 1 .pge l X 1 o:1 ? jqules
1 farad?V = 9,65 X 104 coulomb
1 volt = 1,6021 X 10-19 joule/elem, ch

= 1,6021 X 10-19 electron-volt

E n ergy

1 British Therrnal Unit = 1.055 X
or 1 Btu = 2,520 X

1 calorie = 4,184jolues

Table 6l Conversions F actors I

Energy
1

Force
1

,1

1

Len gt h
1

1
1

1

1

1

198 joules
10-1 Kcal

'  r t- '" ' \ '
{ l

(con' t )  '  

' '  
"

iou le= 1X1o7ergs i , , , . -
= 0,2989 calories ' '
= 2.389 X 10-4 ,kret
r 2,778 X 10'7 kwh

kilowatt-hr = 8.60 X 106 joules
= 860.2 kilocalorie
= 34.3 Btu

dyne =1.00X10'Snewton
newton = 1.oo X 105 dynes

= 0,2248 pound force (lb)
pound (lb) = 4,448 newtons

angstroJTt = 1.00 X 10'10 meter ,r, ,,
= 1.00 X 10-B crn ' (., .,,'

astronauticaf unit = 1.4960 X 101 1 n,
loot = 90.48 centimeters

= 8;048 X 10-1 meter
Inch = 2.54 crn

= 2,54X 1o-e meter 
( ;

llght year = 9.46Q6 X 1015 meters
= 5,8798 X 1012 miles

meter = 39.37 lnches
= 3.281 feet
= 6,21 e7 X 10'4 mile

, = 1,09361 1 yards ,
=' 1.00 X 101 o angstroms
= 100 centirneters
= 1000 rnillimeters

1 mile ,o 1,609 X 1os meters
=' 'l ,609 kilorneters

1 parsec = 3.0837 X 1ol 6 rneters

= 1 .1 63 X 10'3 kilowatt
1 electron_Vott = 1.6021 X 10.19 joules

= 1.6021 X 10-1 2 erg

t. ,.,,

a
I



Table 7: Conversions Fnctors 2("
(

I

MTnetism

J gauss = 1.00 X 10'4 tesla
i  = 1,00X10-4weber/ rnz
1 maxwell = 1 .00 X 10-8 weber (Wb)
1 unit Pole = 1 .257 X 10-7 weber
1 weber = 1 ,00 X 108 rnaxwell

M ass *

+p
1 kilograrn = 6.852 slugs
1 kilografi = 1000. grams
1 metric ton = 1000, kg
1 slug = 14.594 kllograms
(1 slug weighs 32.17 lbs at sea level)
1 unified atornic = 1.660 X 10-27 kg

mass unit

I  
' i ,  

\
,  

l "- tnergy 
\

l  jou le = 1,113X10-27 k i logram
= 0.705 X 10e arnu

'1 kilogram = 0.0045 X 1026 amu
( i  =g.g87X1016Joules
1 unified atornic = 1,492 X 10-10 j

mass unit

P ower

1 watt

I

= ' 1.341 horsepower
= 1 joule/sec
= 1 X 107 ergs/sec

Pressure

1 atmosphere = '1, A1g25 X 105 nt/mz
= 760 rnm Hg (OoC)
= 760 torrs

l mm of Hg = 1.933 X 102 nt/mz
(@ ooc)

1 torr

I  tme

1 .934 X 1 0'2 lb/inz
1 torr
1 mrn of Hg (OoC)

1 day (ephemeris) = 1,M0 minutes
. = B,O4 X 10a sec

1 year = 865,242 days
= 8,766 X 103 hours
= 5.259 X 105 minutes
= 3.1536 X 107 seconds

Volu me

1' foots = 2,8917 X 1O'2 meters
1 gallon (US) = 3.7854 liters

= 3.7854 X 10-3 rns
1 liter = 1.00 X 1O-3 rneterg

= 1000 cubic crn
= 1000 mill i l i ters

1 kg = 2.20 lbs (@ earth sea level)
1 lb = 454 grarns

Gravity. @ Earth Sea Level
,. f  g=3?;17ti lsecz
1 g = 9.80 rn/sec2 = 980, crn/sebz

= 1,0567 quarts (US liquid)-"-1-horsepower'=-550'foot-lbs/see-*.-:.-.*...---- -l-quart-(US)-=-€r468-XJ g=ljiler--
= 7 .457 X 102 watts
= 7,457 X 1O'l kilowatt Mle cellaneous
= 1.782X 10'1 kcal/sec

10



m

A
Jr
S(

.F

A

-(}
-D

a

(n
t-

U)

co
(}

F.{

Oata n-sardry I he Solar System i l
t .

Mass Distance Period of Mean Specific Radius Period of Gravitational
Solar  Obiect (kq) frrom Sun Revolution Gravitv (m) Rotation Acceleration

f  km) (sec) (qmlcc) (sec) {m/sec?)
> d n 1.98 X 10^30 1.+7_ 6.95 X 10^8 ?-1+X 10^6 274.40

e rcu 3.28 X 10^23 5.79 X 10^10 7-6A Xl0^6' 5 .61 2.57 X10^6 5_05 X 10^6 3.92
enus 4.83 X 10^24 t .0B x  10^1 1 1.94 X 10^7 5.1 6 6.31 X 10^6 2.1 x 10^7 B-BZ

Fsrtn 5.98 X 10^24 1_49 X 10^1 1 3-1 6 X 10^7 5.52 6.38 X 10^6 8.61 X 10^4 9.80
ars 6.37 X 10^23 z-28 X 10^11 5.94 X 10^7 3-95 3.43 X 10^5 B.B5 X 10^4 3-92

u  p i t e r 1-90 X 10^27 7 -78 X 10^'t 1 3.7+ X 10^B 1.34 7.19 X 10^7 3.54 X 10^4 ?6_46
aturn 5.67 X 10^26 1-43 X I  O^12 9-30 X 10^B 0.69 6.03 X 10^ 7 3-60 X 10^4 1  1 -76

tlran u s B.B0 X 10^25z.B7 X 10^12 2-66 X 10^9 1 .36 z-67 X 10^ 7 3,88 X 10^4 9-BO
tune 1-03 X 10^26 4.50 X 10^12 5.20 X 10^9 1 .3 2.48 X 10^7 5.69 X 10^4 LB0

R ql-f 6X 10^23 5 .9  X  10^12 7.BZ X 10^9 3 X 10^6 5-51 X 10^5

Moon of Earth 7.3+ X 10^22 3.BO X 10^B 2.36 X 10^6 3.36 1.72 X 10^6 2.36 X 10^6 1 .67

4



Table 9: Earth and Gravitv Data

( ,  , t
f i

Standard value lor 9.80665 m/sec2
acceleration due to gravity, g

.* Latl tudlnal & Alt l tudlnal Varlat lons

Vaf ues at Selected Locatlons

Colorado $pring, Co 9,79490 m/sz

I

.t

qguitorial radius

rolar radiu s

mean radius

mass of the earth

mean density

land area

ocean area

l

equator, sea level

poles, sea level

45o latitude, sea level

6,378,398 m
3,968.34 miles
6,956,912 rn
9,949,99 mlles
6,371 ,221.3 m
3,958,89 miles
5,ggg x 1oe4 kg

5.522 g/cms

1,48847 X 108 krnz

8.61 254 X 108 km2

9.78039 m/secZ

9,89217 rn/secz

9.80621 rn/secZ

period of rotation
(one sidereal day)'

mean linear speed
in orbit

distance to the sun:
mean

aphelion

perihelion

Chicago, lL
Key West, FL
New York, NY
Princeton, NJ
San Francisco, CA
Denver, CO

86,1 64 sec
29.94 hours

29,77 krn/sec

1,495 X 108 km
9.29 X 107 miles

1.521 X 108 km
9.45 X 107 mlles

1,471 X108krn
9.14 X 107 rni les

9.80279
9.78970
9,80267
g.g017g

9.79965
9.796

I  r i
t

I
t l

correction for aftitude -0,000009086 mlsl
per rneter of altitude

Arctic Hed River, Canada g.824g4m/s2
Jakarta, Java 9,78178
Panama Canal Zone 9,78243
Stockholm, Sweden 9,81 B4B
North Pole 9.832
.New Zealand 9.800

/ 1



Table I0; Indices of Rpfraction and Resistivify vahres

INDICES OF REFRACTION

(Room temperature of A0,0oC

I 
,4r-''"'it,

, (  l

acetone
air, dry (STP)
aluminum oxide
benzen e
carbon dioxide (STp)
carbon disulfide
carbon tetrachloride
diamond
ethyl alcohol
ethyl ether
fluorite
glass, zinc crown

lig ht flint
heavy flint

lor sodlurn light of

glycerin
ice

wavef ength

1,475
1.31
1 .gg
1.50
1,33
1 .46
1,49
1.3e
1,54
1,43
1,38

5Be3 A)

1.36
1,00029
1.76
1.50
1 .00045
1.63
1.46 .
2.42 .
1.36
1.35

/  1.43
1.52
1.57
1.6s

isopropyl alcohol
lucite
methyl alcohol
.oleic acid
palmitic acid
propionic acid
quartz crystal
sodium chlorlde
water

REStqTTVtTY

(various Materlaf Reslstivities at Temperature

Material

alurn inurn
brass
clima:<
constantan (Cu 60, Ni 40)
copper
german silver
gold
iro n
rn agnesium
rn ang anin
mercury
rnonef metal
nichrorne
nickel
nickel silver
platinum
silver
tungsten

Heslstivity
(O'cm)
2.824 X 10-6
7.OO X 1 0-6
87 X 10-6
49 X 10-6
1.724 x t o-s
3A X 10-6
2,44 X 1 0'6'
1'0. x 10-6
4.6 X 1 0'6
44 X 10-6
g5.7gg x 10-6
42 X 10'6
1 15 X 10-6
7,9 x 10-6
49 X 10-0
10. x 10-6
1.59 X 10'6
5.6 X 10-6

of  20oC)

Melting Point
(oc)
660
900

1 250
1190'
1 083
1100
1 063
1 535
651
910
-89

1 300
1 500
1 452
1 190
1 769

961
341 0 

l1


