Instructor: Zerefsan Kaymazg

TABLE: SELECTED DIMENSIONAL EQUIVALENTS

1 m=3.280ft 039.37 in
lem =107 m = 0.394 in = 0.038 ft

Length 1 mm=10°m
1 micron (m)=10""m
1 Angstrom (°A) 10° m
1 hr = 3600 sec = 60 min
Time 1 milisec = 107sec
1 microsec (psec) = 10° sec
1 nanosec (nsec) = 107 sec
1 kg =1000 gr = 2.2046 Ibm = 6.8521x10~ slugs
Mass 1 slugs = 1 Ibf.sec”/ft = 32.174 Ibm
1 amu = 1.66x10” kg
1 newton = 1 kg.m/sec’
Force 1 dyne = 1 gr.cm/sec?
1 Ibf = 4.448x10° dyne = 4.448 newtons
1 joule = 1 kg.m%sec’ = 0.239 cal= 0.738 ft.Ib = 2.78x10” kwh
1 joule = 10" erg
1 Btu = 778.18 ft.Ibf=1.055x10"° erg = 252 cal
Energy 1 cal = 4.186 joule
1 erg =1 gr.cm*/sec’
1 eV =1.602x10" joules = 160x10™"% erg
1 Watt = 1 kg.m%sec’ = 1 joule/sec
Power 1 hp =550 ft.Ibf/sec
1 hp = 2545 Btu/hr = 746 Watts
1 kWatt = 1000 Watts = 3413 Btu/hr
1 atm = 14.696 Ibf/in® = 760 torr
1 mmHg = 0.01931 Ibf/in® = 1 torr
1 dyne/cm® = 145.04x107
Pressure 1 bar = 14.504 Ibf/in* = 10° dynes/cm’
1 micron (p) = 10° mHg = 10° mmHg
1 hPa=1mb
1 hPa =100 Pa
Volume 1 gal =0.13368 ft’
1 liter = 1000.028 cm’
1°K=1°C=18°F=18"°R
Temperature 0 °C corresponds to 32 °F, 273.16 °K, and 491.69 °R
1 eV =11600 °K
1 Gauss = 1 g"*/cm' sec
1 Gauss = 10° coul/m.sec for M
1 Gauss = (1/4m)x10° coul/m.sec for H
1 Gauss = 10 Tesla for B
1 Tesla =1 kg/coul.sec
1 Tesla =1 kg/A.sec’
Magnetic 1 nT = 10" Tesla
Quantities 1 nT =10 Gauss
l gamma=1g=1nT
Magnetic Flux: ¢B = J.B e dA , 1 Weber = 1 kg.m%coul.sec
|B| = kg/sec.coul
E-potential: £,d& = E ® dl E, 1 volt = 1 kg.m¥coul sec?
Electrical |E =kg.m/coul.sec
Quantities

Current Density: coul/m’.sec
Current: coul/sec
Resistance (R): 1 ohm = 1 kg.m*/coul’.sec

Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables. |
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PHYSICAL CONSTANTS

Avogadro’s Number

N = 6.025x10” /g.mole

Bolzman’s Constant

k =1.38x10™ joule /°K

Stefan Boltzmann Constant

o =5.7x107 erg/cm?.sec.’K”
o = 5.67x10™® joule/m”.sec.’K*

Gas Constant

R = 1545.33 ft.Ibf/Ib.mole.°R
R = 8.317 joule/g-mole.’K

R = 8317 joule/kg-mole.’K
R =1.986 Btu/lb.mole.’R

R = 1.986 cal/g.mole.’K

Planck’s Constant

h =6.625x10"" joule.sec

Biot-Savart Constant

1/4ne~= 8.987x10° kg.m*/coul®.sec?
uy/4m = 1.000x107 kg.m/coul’

Electronic Charge

e=-1.6021x10" coul

Proton Mass

m, = 1.67x107 kg

Electron Mass

m, =9.1x10”" kg

Speed of Light

¢ =2.998x10% m/sec

Newton’s Constant

g. = 32.174 ft.Ibm/Ibf.sec”

Gravitational Constant

kg =6.67x10"" m3/kg.sec2

Wienn’s Constant

¢=0.28 cm.°’K

Sun-Earth Distance

1 AU = 1.5x10° km

Solar Constant for Earth

I, = 1.94 cal/cm’min
I, = 1370 Watt/m’

Sun’s Radius

Ry = 7x10° km

Sun’s Mass

Maun = 2x10°" kg

Sun’s Surface Temperature

T = 6000 °K

Sun’s Luminosity

L = 4x10°° Watt

Earth’s Radius

REarth = 6378 km

Earth’s Albedo

Aora=%33o0r0.33

Magnetic Field at the Earths’s Equator

B, = 0.36 Gauss (CGS)
B, = 0.3x10™ Tesla (MKS)

Ho

U = 4nx10” (MKS, Henry/m, or
kg.m/coulz, Henry = kg.mz/coulz)

R : Universal Gas Constant

R": Specific Gas Constant

R =(Rx10”/M , M = 29 amu for Air
R" = (8.317x10%)/29 = 286 (MKS)

P =pR'T or PV=RT

Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables.
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Symbol MKS (SI) CGS (Gaussian System)
Length I m 10> cm

Mass 1 kg 10° g

Time 1s,1 sec 1s,1 sec

Force 1IN 10° dynes

Work or Energy 1] 107 erg

Power 1W 107 ergs/s

Charge 1C 3x10” statcoul
Current 1A 3x10’ statamp
Electric Field Strength 1 V/m (1/3)x10™ statvolt/cm
Electric Potential 1V (1/300) statvolt
Electric Polarization 1 C/m° 3x10° statcoul/cm’
Electric Displacement 1 C/m’ 12nx10° statvolt/cm?
Resistance 10 (1/9)x10™" s/cm
Capacitance 1F 9x10"" cm

Magnetic Flux 1 Wb 10° Maxwells
Magnetic Induction 1T 10" Gauss

Magnetic Field Strength 1 A-turn/m 41x10° Gauss

To convert to Multiply by

kilo 10°

mega 10°

giga 10’

centri 107

mili 107

micro 10°

nano 10”7

pico 10"

ppmv = one per million 10°

ppbv = one per billion 107

pptv = one per trillion 107"

Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables.
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| S e T T T
LENGTH
| kaloinelar laml = 1K) meters dm)
A28 beel Alty
162 mile {mk)
b dmi 2280 feet )
1605 preesbers (T
1.6 kilometers dom)
| sapiineler foml = 0.38 inch {in.)
— 1.1 meter [m]
| froch il 204 em
(0.0
e fmi QG e
J.2ZR 0
447 in
bnilercmetes (e = 0.0001 cm

(000 m

AREA

| segunre cenlimeter (crm®) = 1% in®
| srpcree inch (i .45 cm?

| gruare meter (M) = L7 11F

| srpuare food (HE) = 0,09 m?

VOLUME

| cubic centimater {omd) = 0,06 i
1 s e —

| eubic inch lin.® = 16.39 cm

| Likzr (1} | (00 em?

SPEED

1 kerent 1.5 mph
ol mps

1.B5 kh
| mile per hour {mph) = 0.87 knat
[L4% mps
|Gl kph

1 kilometer per hour (kphl = 0.54 knot
- 0.2 mph
0.78 mps

| meter per second {mps) = 1.9 knets
2.2 mph

= 16 kph

Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables.

UNITS,
CONVERSIONS,
AND
ABBREVIATIONS -

MASS
1 gram (g = 0035 ounce
= [.002 ik
| kilogram (kg) = 10004
= 3.3k
ENERGY

| joube ) = D23 cul
| calorie foall = 4187 |

PRESSURE

| millibar tmb) = 1000 dynesicm®

075 millimeter of mrercury
(3,3 inch of marcury

(1.0 poaind per sguare
inch tpet!

= 100 pascols (Fa)

| stendard atmosphare 1013.25 mbs
TED millimeters ol
ETCLTY
29,92 inches ol
merouary
= 14.7 =
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Appendix A

Conversion to S Units

Phoysacal upsiiiLigy Lot 51 (MES) equivalent
| ekl tt 0305 m
am 10 m
nm = m
Limne day P S L
N HERS It 0454 kg
Trnipeerilure F 273 4 ("F —32)/1B K
Willgame liter 107 m?
Welociy mph 0447 ms™!
knots 0515 ms™"
krm hr ! 0278 ms™"
o 0,305 ms'
oo kgms = IMN
b Ol3E ™
dyne T |
Prossane: MNmE 1Pa
bar 10* Pa
mkx 10° Pa = 1 hPa
Eneray kem®s7 113
Mm 13
Crg [t |
cal 4,187 1
Povever kgm s 1w
Is1 1 W
Langley day ' 4,84 » 107" Wm™
Specific heat cal gm~! 4,184 = 10° JTkeg™!
Energy Hux cal e~ min~! 6.97 = 10°F Wm™?
77

Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables.
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Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables. ¢
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Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables. 7
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Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables. 8
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Appendix B Appendix F
yordinaies Curvilinear Coordinates Curvilinesr
Spherical Coordinates {A, ch. 1) Spherical Coordinates (A, &, ©)
1 gy Lay @ 1 gl lak G
: ES s gy, o E = - =y TRy T T
. Vi = FCos ¢ ETRC b fa vy reosdr A C 0 rad T
s @Ag, A'——" L i + 1 —w(c::us :frzi;}-h _{}_xﬂ’.‘_‘ P
Feosdr dA Fo0s e Frosd ah | roosd G
(rds) | 1 ;L-:lr (J[J’J‘i{h}} [ . 3 -d &
- if = ————— 1 F'COS S PCOE @ | ——
-f'_vx‘d (2 cosdi) ' o .,u%m]l - A
& a4, |' g . 47
¢ 4+ [ar(rmb dA, ) - ——H}EL;. . __E['I oS Ay ) - 7 J
1 drdy) 7 ] rafrd,) & . ,
Jie 3 — —(reosgpd,) e L | R — e—(roos i,
J ]:l [ i ‘?ﬁf’[ A | |_ A o *

rf ( g ( i . &ﬁ%‘w] 1 g
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L JE !5 E'..i‘;"r F C':JS']'-'J ﬂﬁ[ﬁ {h— 13[,,-59 cos o ddb

4 2 &A, 2 sing Mﬂj*‘ . 2
" cosg A " PR ¢ A v
; 204, 2 sin d d'flq A, v
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q

1 28 2
o — A= } .
rlcos @ od tsin Ay EE *5 e g

Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables. 9
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Source: mainly Hallyday and Resnick, University Physics and several other books and internet sources for conversion tables. ] ()



