CONVERSION TABLES
METERS YARDS {NCHES
1.000 1.083 39.37
514 1.000 36.00
CENTIMETERS INCHES FEET
1.00 354 0328
2.54 1.00C 1/12
30.48 } 12.000 1.008
KILOMETERS I MILES
1.049 821
1.808 . i.200
GRAMS QUNCES POUNDS
1.00 S35 02
28.38 .1.900 1/186
453.59 16.200 1.000
1,000.00 35.274 2.205
KILOGRAMS JUNCES POUNKDS
1.000 35.274 2.205
28 1.0006 1/18
454 16.000 1.006G
LITERS PINTS QUARTS GAL.
1.000 2.113 1.657 264
473 1.00Q 1/2 1/8
246 2.000 1.000 1/4
3.785 8.000 4.000 1.000
LENGTH 1 meter (m) = 160 ¢m = 1,000 mm
1 millimeter (mm) = .001m
1 centimeter {cm} = 1l m
1 decimeter (dm) = Jdm
1 decameter (dkm) = i0om
1 hectometer (hm) = 100m
1 kilometer {(km) = 1,000m
CAPACITY 1lliter{1})=100¢l=1, 000 mi
1 mitfiliter (mi) = 001
1 centiliter (cl) = .01 1
1 deciliter {dl} = d1
1 decaliter (dki}) = =101
1 hectoliter (hl) = 1001 -
1 kilatiter (ki) = 10601  °
WEIGHT gram () = 100 cg = 1,000 mg
{ mall:gram (mg) = Q01¢g
entigram (¢g} = 01 g
1 Becigram (dg) os Jg
1 decagram (d = 10g
1 hectogram (hg) =  100g
1 kilozram (kg) = 1000¢g

Useful Information
MULTIPLICATION TABLE

1] 2] 3] 4] 5| 6{ 71 8] 9| 10 11} 12
2] 4] 6] B|iOf12114)16} 18| 20| 22} 24
|3 6| 9[12[I5[i8[21)24] 27| 30| 33} 36
4 8[12[18|20|24[268]32| 36| 40| 44| 48
S 1G |15 [20 (25 |230(|35{40 | 45| 50| 25| 60
6[12[18|24|30|3642({481 54| 60| 66 72
71 14|21 |28135 (42149156 | 53! 70| 77| 84 1
8| 16|24 [321d0[58]56]64| 72| 80| 88] 96
9| 18[27(36145154163 72| 811 so| &9 168 4
10/ 20|30 (4015016070 |BO| G000 (1101120
11(22/33(44155166177 |88 91101211132
1213436 4B 6D [ 72| 84| Ch 1 1CE ] 120 | 1321 144

 ——

Table of Time Measure

50 seconds =1 minute

50 minutes =1 hour

24 hours =1 day

7 dayy =1 week

30 days =1 calendar manth

12 manths =1 year
3685 days =] commmon year
366 days =1 feap year
100 years =] century

Tabie of Dry Measure

2 pints ($L) =1 quart {qt.)
& quarts =1 peck {pk.}
£ peexs =1 ushel (bu.)
Leord =128 ey, It

Table of Liguid Measure
; {l[ls (18] =§pi!|t (pt.}

=1 quart (gt.)
qulrtl =1 ganan (gal.
Ju& gaflons =1 barrel (hbl.]
2 barels =1 hogshead
(hhd.)

Table of Paper Measura

24 sheets =1 quire
20 quires =1 ream
10 reams =1lbals

Table of Linear Measurs
:2 racm —ifuot
xsv; fnl Glhyds} =1 red

860 feet =1 furlong
326 rods (3280 0L) =1 mite

Misceilaneous Measures

12 units =1 dozen
12 dor. =1 gross
12 gr. = freat gross
20 units =1 score
1 hand =4 Inches
1 fathom =6 fest
knot = {036 feet
knots =1 ltagus
1 bushal potatoes =60 1bs.
barref flour==136 tbs.

1
1 cw. 1. of watar==1.42 lqui¢

ga . and waighs, §2.425 1bs.
iameter of cirele x 21416=
clreumfalonce.

Dizmater of :irth squared x
8o aran,

Mmosph«ic prezsurs is 147 Ibs.

per 3q. In at 1aa leve
13%%: cu. X, of air welzns 1

Table of Cubic YMeasute
1728 cubic inches =1 cubie foat

27 cubic leet =1 cubic yargd
128 cudic feet =1l card of
HIed

243 cupig feet == i rerchof
stene

4 feet long, & feet wide 3nd 4 faak
rign.

A pereh al ftone or Srick is 1614
feet iong, LVp feet -ride, Ind 3
fast hign.

Table of Avoirduzois

Weight
16 drams =1 aunss {01.)
16 cunces =f seund (ib.}
100 pounds =1 hundredweight
{ewt.)

2000 pownds =1 ten (T.)
2240 pounds =1 lonz twen T}

Tzble of Tray Weight
24 grains (.} =1 zenny
~eight
. (dwt.)
20 peAnyweights ==1 cunce
{oz,

=1 puﬁnd
L.)

12 qunces

Tabte of Circular Yeasura

£0 seconds (¥} =1 minute {*)
0 minutes =1 degree (*)
360 degrees =1 circumfereacs
A degree of the earth's surface on
1 meridian=4§9.1& miles.

Table of Apothecaries'

Weight
20 gralns (gr.) ==1 seruple {B)
3 serugles =1 dram{
8§ drams =1 ounce{S)
12 ounces =1 peund (10,
e

Table of SL?H;EQ Measura

143 sq. im =1 <q. it.
9 4.0k =1 3q. yd
0% sq. yds. =1 sq. fod
160 saq. reds =1 acre
G40 acres =1 sr.
An acre measures 208 71 !L an
each side,

A section of land is 1 sq. mile.
A quarter section is 160 acres.
A towaship Is J6 sq. miles.

NOTE—4 card of weed i a sile |
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DEFINITIONS OF $I BASE UNITS {1984) SPEED
Quant. Symb 8! Unit Symb  Definition T kmv/hr = 9113 s
Length I meter m distance traveled by light in 1/209792458 5 = 27777 m/s
Me m kilogram kg mass of Gylinder kept in Sevres France =.6213 mph
T Pt second s duration of 3192631770 periods of cesium atem 1 mph = 1.4666 ft/s
Cunrent I ampere A force of 2 X 107 Nim of wire kep! 1 meter aparl = 8689 knot
Temp, T kelvin K 1/273.16 of temp. of triple point of water : = 4470 m/s
tumlntensity |, candela cd fum.intensity of monochro. radiation af{1/683)W/st 1 rad/s = 9.549 rpm
Amt.Subst, n mole mol amount of substance which has as many entities as aloms
in .012 kg of carbon 12
{Denyed units below) | ; PREFIXES ANGLE
Activity becquere!  Bg Is o a 10% | deka da 10" 0. pg
Absorb.dose gray Gy Jn;? : fernto f 1078 hecto h 107 1'=60°
Angular vesocity o rad’s ; 1072 | kil Kk 100 ks
Anguiar acceleralion a sad/s? g::o z 100 | mega M 10¢ 1 rote?tlon = 3601
Anguiar momentum L micrs p 10° | giga G o0 | fadian=57.29
Capacitance farad F CN mli m 10° | tera T 1o 1rad=57.296 deg
Charge couomp  C As conti c 107 peta B 10" =.1591 rev
Gonductance sizmens 5 AN deci ¢ 10" | exa E 10" 1rev=2=xradians
Eleciric field strength voltfmaeter
Electrical potential difference voli vV JKAxs)
Energy joule J m x ky/s
Force newton N m x kgis? FUNDAMENTAL PHYSICAL CONSTANTS
Frequency hertz Hz s Alormic mass uni
Inductance henry H Vxs/A mass C'2atom/t2 u 1.6605655 x 10% kg
luminance ux Ix cd x sim? Avagadro N, 5.022045x 105/ mol
tuminous fiux lumen Im cd x 57 Bolzmann K 1.380662 x 108 JK
tuminance cdm? Coulom torce K 8.98755 % 109 Nm?/ C?
Magnelic field strength  tesia T Whb/m Elementary charge e 1.6021892x 10 C
Mag. flux weber Wb Vs Electron mass a, 9108534 x 10% kg
Moment inerlia 1 Gravilation G 6.6720 % 107" Nm?/ kg?
Momentum p Mass BangyiﬂmU §31.5016 MeV
*oment force M Molar gas A 8.31441 J/ (mol x K)
Fressure pascal Pa N/m2 Nautron mass m, 16748543 x 10%7 kg
Piane angle radian rad Planck R 6.626176 x 10°* Js
Por, walt W Js Proton mass m,  1.6726485x 107 kg
i | Pa NIT? Speed fight £ 2.99792458 x 10° mis
ko e Stetan-Baltzmann ¢ 5ET032x10%W/{miKY
PE""':" ’ N Eulers constant ¥ 5772156649
Resistance ohm 0 ViR Sid volume ideal gas at
Solid angle steradian sF STP (0°C and 1.0 bar) 22,4135 Iiter
Gelden ratic 1.61803 39887
= 2.71828182845904
= 3.141592653589793
SHRONOLOGY SYSTEM LENGTH MASS  TIME SPEED ACC FORCE/ WORK/
3500 BC  writing WEIGHT ENERGY
3000 BC Bronze age : sl wion oule
2700 BC  pyramic MKS meser kilogram sec  m/s s°  newlon  j
1800 BC alphabet cgs centimeter  gram SecC  Cis cmis?  dyne erg
1700 BC  Hammurabi English oot slug sec  ffs ft's®  pound ft-lb
1200 BC iron used
600 BC Buddha
551 BC  Confucius
480 BC Democritus MATERIAL SYMBOLS M.P. B.P. Fusion Vapor Sp.Ht Density
470 BC  Socrates FORMULA ce ce cal/g  calig CaligC® gice
427 BC  Plato AlR e — -ees and - .24 00129
384 BC  Aristotle ALUMINUM Al 660 2480 945 2520 21 2.7
300 BC Euclid ALCOHOL(ETH) C,H.OR -118 78.3 24.9 204 54 .789
220 BC  Aristarchus ALCOHOL(METH) CH,DH 978 647 237 263 57 796
287 BC  Archimedes AMMONIA NH, 75 -33 108 327 52 00077
4BC  Christ CARBON c 3550 4827 2090 6490 .17 2.267
570 AD  Muhammad CARBON DIOX. Cco, {sub -78.5) — 7.5 198 - D097
DIAMOND o4 3500 4200 — — 104 3.15
and cent  Plolemy FREON 12 COLF, 158 298 -~ 894 145 00833
1400 AD  Gutenberg GLASS WINDOW  — 1160 — — —_— 2 2.6
1452 Leonardo GLUCOSE CoHipOp 146 d  — .. 156
1475 Michelangelo HELIUM He — 268 — 48 124 00018
1473 Copesmicus HYDROGEN H, 259  -253 277 108 3.4 .00009
1571 Kepler 1GE H,0 0 . 80 — 49 917
1564 Galilao IRON Fe 1535 2750 637 1514 A 7.86
1596 Descartes LEAD Ph 327 1740 5.47 205 .03 11
1642 Newton MERCURY Mg -39 357 2.8 70 .033 13.6
1707 Euler NITROGEN N, -210 -196 6.09 47.6 244 00125
1745 Voha OXYGEN o, 218 183 33 509 217 0014
17 Faraday PROPANE CyH, -150 42 9. 98 576  .002
i Darwin METHANE cH 184 <158 145 138 — 007
Teeos”  Maxwell SALT Nali 800 1413 124 — 204 2165
1858 Planck SUCROSE CiHpOy, 185 d — o~ 289 158
. : TIN Sn 232 2270 3.8 463 054 71
1879 Einstein TUNGSTEN W 3450 5660 45.7 1150 034 18.6
1885 Bohr WATER H,0 0 100 B0 540 1.00 1at4C
1801 Heisenberg

Compliments of

Tanawanda, NY/San Luis Obispo, CA

St. Catharinas, Onta

LENGTH

1 mil = .001 inch
1in=2.54 cm

1 mile = 5280 ft

1 naut mile = 8076 ft

1 fermi = 10 meter

1 micron = 1 X 10 meler
1 ly = 9.4605 x 10** km
1 ¥m = .62137 mile

1 AU = 1.495 x 10% kmn
im=1x10"A

1 pc = 3.086 x 10 km
1m=3.281ft
1pe=3.261ly

WEIGHT/FORCE

1 Ibfavdp) = 1.215 ¥(troy)
1 short ton = 2000 Ib
1lb=4.448 N

N =1x10°dyne

1 fong ton = 2240 1b

1 metric ton = 1000 kg

VOLUME

1ecc=1ml

1 ft*=7.480 gal

1 in®= 18.387064 cc def
1 teaspoon = 4,93 ml

1 tablespoon = 14.79 m|
1 cc = 20 drops

1m3= 3531467 {18
11=1.0566 gt (US lig)

t Brit. gal = 1.201 gal

PCWER

1 hp = 746 watts
1 hp = 550 ft/s
Twatt=1j/s

1 watt = €80 Im
1cp=12.561m

MUNICIPAL WASTE

% by weight
Cargboard 18.94
Yard waste 11.85
Newspaper 6.50
Ferrous 5.85
Magazines 5.15
Wrap paper 3.99
Food waste 3.80
Mail 2.49
Food carton 1.86

AREA

Circle =z xR

Trangle = 5xbxh
Sphere =4 xnx?
Cone=nmxrx(i+n

Ellipse = .7854 x d x D
Seclor=5xIxr
Boughnut = 9.8696 x d x D
VOLUME

sphere =4/3 xnx @
cyliinder=nxmxh
cone=mxd?xhi2
pyramid = area base x h/3
Doughnut = 2,4674 x D x d?

PRESSURE
1 Pa =N/m?
1 bar = .9869 atm
= 1 x 10° dyne/om?
=33.45 ft H,0
= 29.53 in Hg
=1 x 105 pascal
= 750.062 torr
t psi = 6895 N/m?
1 atm = 101,325 Pa
1in. Hy = 4921 psi
tdlem = .1 N/m
AREA
1 acre = 43560 {2
i are = 1076.351 fi?
T in?= 6.4516 cm?
1m2=10.76 fi2
Tham=1x102m?
1 hectare = 2.471 acres

ERROR N COMPUTATION

The erra? in a sum or
difference is the sum of the
absolute errors,

The error in-the product or
quotient is the sum of the
percenfage errors,

The error of x to the n th
power is n times the
percentage error of x,

% by weight

Tissue paper 1.80
Wood 1.54
Plastie,rubber 1.36
Aluminum 1.00
Textile 77
Wax carton .70
OCther metals ]
Copper brass .20

Americans generate 160 mifiion pounds of solid waste
sach year. That amounts 1o 3.5 pounds par person. Each
parsor in the U.S. uses the energy aquivalant of 80

pounds of coal avery day.

Energy saved from recyciing

one alurninum can wll keap a TV running for three hours.
Amaricans use 65 billon aluminum soda cans every yaar
and 2.5 rillion ptastic botties every hour.

Density Young's Mod. Uitimate Str.

Material {kg/m?)
Steel 7860
Aluminum 2710
Glass 2190
Concrete 2320
Wood 525
Bene 1900
Polystyrene 1050

Canada

(10°N/m?)  (10¢ N/m?)
200 400

70 110

65 50

30 40

13 50

9 170

3 48

1-800-828-7777 {phone)/1-800-828- 3299 (FAX)
3-800-387-5393 {phone)/1-800-
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g:ﬁgg‘r?vﬁﬂ'r Zgif;?cl} THERMODYNAMIC TEMPERATURE ENERGY ENERGY IN FUELS
kikg  x  C  wm o x o  CCTICIENCY % Tippoint H,0  273.16 K 1 Btu = 251.996 cal Alcohol 79,434 BTU/gal
Siver 24 co 0148 Liquid fuel rocket 48 H,0 boil a73K = 1085.056 J Animal fat 17,115 BTUMD
Aluminum 300 Ay 0237 Steam turbine 46 Candla 1700 K =778.168 ft-ib Butter 16,575 BTUfb
Gold 130 Oxygen goeg  Dieselengine 37 Mathane 2300 K 1 kW h =3412.14 BTU Coal 10.000-14,000 BTUL
glsmum 123 pown  qp5  Gasengine 25 BubFiament 2800K 1 amu = 931,168 MeV Gorn cil 16,000 BTUr
!n::per ﬁ Methane 0305 Steam engine 08 Acetylens 3588 K 1J=1x107erg Charcr:':al 14,593 BTL
o oo Swrooam 040  Themmocouple 07  Cabonarc  4000K  1eV=160219x10'2erg  Fueloi 146,350 BTU/gal
Brick ‘agy GO 042 Molecules break 4300 K 1 langley = 1 calfem? Gasclfine 127,654 BTUjgal
Concrete  gyg  Tiberglass 045 _ Surface of Sun  BO0OK 1 quad =1x 10' BTU Lid. pet gas 95,500 BTUgal
Brass 385 g:;ﬁ?a'd ?24 SURFACE Centerof Sun  2x10°K  solar constant = 1340 W/m? OZ:; g;saéoggj'rbuw
Magnesiu . 10 fizai =
v oé;ium m :gg Helium 142 l:ENSION in;m Hydrogenbamb 1 x 108K 3 x 10" fissionsfs = 1 W Pine 7963 BTU/Ib
Ny : Hydrogen A )
Nickel g1 Hydrogen 167 ethyl alcohol 023 TEMP CONVERSION/ ABS ZERO  ENERGY P o0 are
Lead 130 ' , C=(F-32)x 58 0K x 104 km/doule ropane 92,000 BTU/gal
Zine a5p  Water .568 water 0°C 076 . Propane 21,700 8TUAL
Wood - Concrete 1.0 20°C 072 F={Cx 9/5)+32 -273.15C Bicycle 13.2 i o
voups ' Glass  75-12 oc . K=C+273.15 “499.67 F Suoway 45 SR S
Benzene 1.82 Gold 318 100°C 059 Walk 3.3 X :ﬂc:n.TNT =42k aerg
Bromine o ice 221 DEVICE WATTS  DEVICE WATTS Bus 2.5 Y ['}'?5'0;=_852 X 107 kg
Ethyl alc 243 Steal 15-50 Digital Watch 1.2 % 10% | 2 door refrgerator 780 Car: smal 1.2 g Diused =3.02 x 10" BTU
Methylale 252  lron 73 Small desk radio 5 | Sleamircn 840 Car; medium .3
Water 419 Brass 120 Human heart 8 | 2 slot loaster 840 Jet 48 DIELECTRIC CONSTANT
—-GASES Aluminum 228 PC (no hard drive) 37 | Dishwasher 1032 Horse 8 Water 78.3
Steam 205 Copper 386 13inch cotor TV 48 | Microwave oven 1200 Taxi ! Air 1.000590
Argon 523 Sitver 490 20 inch color TV 84 | Clothes washer 1200 Lucite 2.84
CoE 85 Diamend 1360 Electric tpyewritgr 108 | Clothes dryer G480 U.5 ENERGCY USE Plexigalss 3.12
Chlorine 481 PC with hard drive £68 | Home water healer 4500 QUADYYR Polystyrene  2.55
Helium 5.24 Drip coffee maker 420 | Electric furnace 20.000 Coal 19.4 Neoprene 6.60
Hydrogen  14.2 Garage door opener 340 | Locomotive 1,800,000 Oil 18.9 Polyethlene  2.26
Nitrogen 1.04 Vacuum cleaner 6§48 | 747 engines 210,000,000 Natgas 18.9 Pyrex 4-6
MNeon 1.03 Sandwich maker 780 | Satumn 5 Rocket i.2x10Y Nuclear 4.1 Teflon 2.1
Oxygen 97 Lightrin 17 x10% '
SOUND LEVEL a8 grining \’;'VY“’;’ 3-2 SPARK GAP
MASS VARIOUS Threshold of hearing 0 MUSIC NOTE 4 VALUE o ‘:f’ \ klo  25¢m
shuttle 79.000 kg Rustle leaves 10 A 440 s1d. | ther 2 voit  sphere  needle
cailroad car 32,000 kg Whisper 1 meter 20 C 26163 ce 069 DENSITY  gic 3 1Gem  42em
car 1500 kg Office 50 D 293.66 Glass(w) .14 Ash 752 10 32cm 8Sem
baseball 140 g Conversation 1 m &0 E  329.63 Red brick .23 Balsa ' 12 20 Bdem  1.75cm
tennis bal 58¢ Jackhammer 1 m a0 F 349.23 Sand 37 Bone - 40 132em  33icm
G 392.00 : a0 2.7d4cm e
golf batl 46 g Rock group 110 Cement 485 Brick 2.00
bowiling ball 7.3 kg Threshold pain 120 g :go'go Snow{comp).67 Cedar 52 160 5.95m  28.1cn.
nickel 59 Jetengine 50m 130 2 szg'zg Maple 9 Chaik 2.50 00 13.3an - 34.7cm
bultet 459 Saturn rocket 50 m 200 ' . Oak 98 Charcoal 24.48 AVERAGE SIZE in um
propotgbal 29 0B~ 1x107Wim: COEFFICIENT  Drysoil  1.04 Clay 1.0 na 000z
.3 G OF . . Irus .
poot bail 2kg SPEED SOUND mvs EXPA.NSION Firebrick 1.2 Coal hard 1.50 Tobacco Smoke .3
‘ . x16%/C° fingar Pi 128 Coal soft 1.35
straight pin 085¢  CO, &°C 258 Al 24 ne ’ Concrete 2.25 Sea Salt 2
postage stamp 0616¢g  AIreeG 331 cu 17 Sawdust 2.4 Cork o Dried Milk i
‘ Air 20°C 343 Ag 8.9 Chargoal 2.7 Earth dry 136 Bacteria 3
Hydrogen mases clock He 0°C 965 Au 142 Celotex 2.94 Ebony 102 Red Blood Cells 7
accurateto = 1sin 1 x 1 yr  Ethanol 20°C 1156 Fe i 1'7 Balsa 3.0 Gasolin '58 C].OUd 10
Pendulum clock invented by Water 0°C 1402 e e ‘ Milled Flour 18
Huygens in 1656 Water 20°C 1482 Steel 11.5 Cork 3.42 Geold 19.3 Plant Spores 20
Positron-electron annifvation Glvcarine 1923 Brass 20 Earth (dia) 3.22 Granite 2.7 Poilen 30
. 47695 % 0% m Lei ’ s Concrete 12 Glasswool 3.45 Hemlock 400 Human Hair 100
wible light: red 700 nm, lee -20C°C 3840 Qlmond | Felt 3.85 corosene 8 Seach Sand 400
viclat 400 Am Glass 5640 oo s Beeswax  3.85 L;nms‘zseg';'[ 040 RESISTVITY (02 m)
0, Sodium 589.5 nm Steal 5941 Pz 29 Polystyrene 4.39 Maple 790 A= {pI'L/A s
D, Sodium 589.0 nm Granite 6000 . Eiderdown 7.5 P : Siver 15910
Red cadmium 643.8 nm Aluminum 5420 Granite 8.3 Oak Wh 770 Copper 1724103
i lca 50 Qcean 1.025 Geld 244 x 107
CC2 laser 10 mi Quartz POTENTIAL GRADIENT Gsmium 35 Alumiaum 2,004 ¢ 109
He Ne laser 632.8 yma FREQUENCY Fused .5  -3n06710317vim Pine white 400 Brass 7xi0
Cesium clock Volume x t0-4c  Soa 128v/m Quartz 2.65 bon - 1xio?
ATOMIC TIME 8,192,631,770 Hz Gasoline 9.5 Steam 0060 Constanting  4.9x 107
303-499-7111 {hold) will hold 10 1 5 in " 18 VARIOUS T ! ‘870 Hichrome ~ 1x10%
{AM. radio 500 kHz-1600 kHz) 300,000 yr re";“?’ - Degree day = 65°-T,, v\;”f’e""a“e . Caroon 35x10%
(F.M. radio 88 MHz-108 MHz) Quartz walch 32,768 Hz Alcohol 1.0 gainbow 41040 ater 4 10 Siicon 25010
GPS/NAVSTAR Microwave oven 2450 MHz  Glyeerin 5.0 The surface area of an adult lung is 100 m? ;oly:emylene ; X ég:
" TV 525 lines 30 pict/ s ) ) . : aple H
accurate to + .5 Piano 30 Hz-4000 Hz Th:;:rligglr::iglelagara Falls is 193 {t. on the :o!ystyrene : % ig:
. X-rays 10 am— 0001 nm : ecprene X
FLUID T{C) Viscosity uv ED nm— 380 nm ?{A?;EQSM 1 tesl An aunce of gold can be drawn into a wire 35 miles. Teflon 1x 161
N s/m? Visible 400 nm— 760G nm 1 :_ | —alussl;. :ef a Meteoric material accumulates on sarth at the rate Glass 1x10%2
Water 20 001 IR 1000 nm— 700 nm O e oy, of 20 illion tors every day. Parcelan 1 %107
Water 100 .0003 Microwaves 1 mm-» 30 cm X ) maxwell | Wieber Lighining stnkes the earth 100 times every second. Mica 9x1c
Eanh’s field 5x 10°5T Fused Quarz  1x10'%
Blood 37 o027 b | 25T Pressure in artery near heart - 13,300 PA b
Glycerine 20 1,50 s magnet 2. The sun loses 3.6 x 10% kg/s of mass.
Motor Oil #1030 25 upercond magnet 30T It is transformed into energy.

Compliments of
Science Kit & Boreal Laboratories

1-800-828-7777 (phone)/s-800-828- 3299 (FAX}

Torawanda, NY/San Luis Obispo. CA
1-800-387-9293 (phone)1-800-668-9106 (FAX)

St. Catharines, Ontario, Canada



T

Mean depth ocean 3.8 km

Age 4.5-5 billion years

Temp surface average 20°C

Sunspet cycle 22 yr
Mass loss 6 x 10% tons/s
55% energy 2900-25000 A

Orbit 5° from ecliptic
Rise 50 minutes later/day
Surface temp noon 373 K

1 % 10" galaxies i universa
COEFFICIENT OF FRICTION

PLANET  MASS BADISS SPGH. g FIREREAL RQUATOR QISTTO  QRBITAL ESCAPE INCL.TD  MAXAPP fof ATMOSPHERE
| Kg xm m/e/s  PERIQD TOORRY SUNKM  PERIOD  VEL kvs ECLIETIC  MAGNIT, MQONS Temp 8 mies 67 F
' MERCURY 33x10% 2439 5.44 3.7 s8d 2Bdeg 57.9x10* 87.96d 4.2 7 DEG -1.8 ¢ Temp 30 miles 28F
VENUS 4.87 x 10" 6082 5.24 a7 244.3d 177deg 108.2 x 10* 224.68d 10.3 .38 DEG 4.4 ¢ Tomp 50 miles 135 F
EAH‘{:H 598 x 10 5378 5.49 2.8 23h 58md.is 230eg27m 1495 x 10* 365,260 11.2 4 DEG — 1
i *_ 64 x 107 3398 39 3.7 24h 37m 238 23deg 58m  227.9 x10* 686.95d 5.0 1.85 DEG -2.8 2 ABSORBTION
JER 180x 107 71900 134 249 Sh50m30s 3deg5m 778.3x 10* 4334.3d 81 1.3 DEG 2.5 16 SOLAR %
i St URN S5.69x 10 80830 7 10.5  10h t4m 26deg 44m 1427 x 10* 107600 37 2.5 DEG -4 19 Ag polished 07
: URANUS B9 x 107 26145 139 [+] 23h 50m? 97deg 55m 2871 x10*  20685d 22 77 DEG 5.7 15 ' Pt polished 15
; NEFTUNE 108 x 107 24750 1.66 1.7 18h 26m? 2Bdeg 48 3497 x 10' 501804 25 1.77 DEG 7.6 2 Ni polished '15
PLUTO 12%10 1850 g7 57 BdSh2im  Sddeg? 5900 x 10° 90465d 127 17.15DEG 15 1 M:;pc%s 5
EARTH SUN MOON MILKY WAY TERMINAL SPEED Zinc o;ide .15
Mass 5.98x 10° kg Mass 1,991 x10%g Mass 7.35x 102 kg Diameter 1¢ x 10%fy m/s Copper 25
Ftad!us(equal) 6378.5 km Radius 6.960 x 10% km Radius 1.74 x 10° m Thick 700ty 16 Ib shot 145 WhPlp int '25
F!;id:us(po!ar) 6357 km Mean density 1.410 glec Sidereal period 27.32d Sunto center 2.77 x 104 ly I e pain '
Sidereal day 8.6164 x 10+ ic peri s Skydvermax) 88 zn0 paim .28
y 5 Energy cutput 3.86 x 10 erg's  Synodic pericd 20.53d Mass 2 x 10 grams di ; 56 X
Splar day 8.8400x 10°s Sudface gravity 274.4 mys? Max umbra on Earth 168 mi. Age 1x10%yr skydiver(min) Light cream .38
Sldelreal year 3,1558150x10°s  Rotales 27 days Dist from earth increase 3 cmfyr  Pariod rotation 2 x 10° yr basepal! 42 Light yellow .45
Tropical year 31556926 x 10s  Centertemp 1.5 x 107K Angular diameter 32" Stars 1x 10" tennis ball 3 Light green .50
Core temp 5000 K Surface lemp 5780 K Gravity .17 of 2arth ToLMC 1.6x 1051y basketball 20 Al paint 53
Crust thick 8km-70 km Apparent mag -26.7 Escape speed 2.4 km/s To SMC 1.8x 10%% ping pang 9 Gray paint 75
Mean density crust 2.57 gice Abs mag +4.84 Beflectivity 12% To Ancromeda 2.2 x 1081y rain(1.3mm) 7 Black matte .97

parachutist 5
INDEX REFRACTION

10/4/1582 -->10/15/1582 75% hydtagen Surface temp mdright 100 K Y, e 589.3 nm
Retlectivity £8% 23% helium Apogee 408,700 km Tire slide on macadam B Air 1.0002¢9
Mass Atmosphere 5.1x10"kg  Anqular diameter 32' Perigee 356.400 km ‘Wood slide on woed 25-50 2 Acetone 1.36
3355 (r?cein 1.4 x 102 kg 4H4.03130 u Albedo 7% Steel on steel 75 .56 Amber 1.56
:Ariznla:tljg lt Lasnd 1%2“3 m 1 He 4.00268 u Saros cycle t8yritd Rubber on concrete 1.0 8 Benzene 1.50
a AIX . mass oss 02662 u Glass on glass .84 4 Calcite 1.66
fea oceans 3.51x 10" m Speed in Galaxy 220 km/s Waxad sKi on snow 15 04 " 1.50
Precession axis 25,800 yr axed sxi o . : Crawn glass 1.3
Penhetion 148,960,000 km Jan 2 PRESSURE ALTITUDEbp ¢ Metal/metal lubed 15 .08 Diamond 2.42
Aphelion 151,959,000 km July 4 BRIGHT 5TARS i 760 mm ot 100  Iceonice atQ® .1 .02 Emerald 1.58
Squat. rotat. velocity 485mE g o PP AN DIV 702mm 20008 978 Teflontstion .04 04 Ethanol 1.359
%rb'tai slueed 29.8 km/s Canopus 72 .31 98 656 mm 4000% 860  Human joints .01 .003 Flint glass 1,65
i e;rna graézl. 30 C/km ACentaun .01 a3 4.3 610 mm 6000ft 940  Tira rolling on rcad .04 Fluorite 1,43
Dle?e eiz‘:;n VM??H 8?305;"0 ArCrurus -06 .3 36 563 mm 8000#t 92!  gteel roll on steel .003 Glycerol 1.47
h hi Pl 1;;";:an 530m vega 04 5 265 522mm  10000f  B9.8 CCELERATIO Methanol 1.325
LOS‘L o temg o Amv:m g_ap:ua .ci é': 342 424mm 15000/t 844  GRAVITATIONAL A A L T,r :q NaCl \'5a
- 14 .68 815 X
Mag Field .S Gau P:g' 350 mm 20000 ft ZQ.E ‘ Alaska - 9.8223485 m/s' Opal 1.43
vagr 58 maeon A7 27 1L3 gogmm 30000f  §9.2  Columbia 9.7739015 m/s? Quartz g
_ achemar o 6 87.5mm  50000ft 485  NIST 9.80102394 my/s? Ruby e
“z:GHT ON BARTH Bomaus &3 41 43 82mm 10x3*R 98  2secpendulum 993577 m Topaz e
on earth 1kg weighs 9.8N ait 7722 166 MOMENT INERTIA Vacuum{exact}1.0
onearh ikgweighs 22l Fove 23 48 TE0 FUMANEXPOSURE  Hoop(ommalaxis) [amx @ water: ice 131
1 gram = 3 carat(metric) CLOSE STARS Cosmic rays ' athyr Hcgp(diameter) . [=.5mxr Water: liquid 1.33
b wasn 209 oy SR Ly Obomaieis 1ot e s
- .”}1 6 graln[ Sun 26.8 483 Chest x-ray 30/r Rod(end | - 1/3)m x L2
= 7716 scruple Prox Centaui 1.0 15.0 4.3 Eartvhouse 30hyr d(end) = (1/3)m x
11b = 46359237 kq def. ACentausi  -01 4.4 4.3 Bomb lest oyt Solid sphere [=(2/5)mxc®
Barnard 9.5 13.0 5.9 Nug plant 2iyr Holtow sphere [={2/3)mxr®
LIGHT Wil 359 135 187 77 Television Slyr TO HORIZON Temperature outer space 2.7 K
1 lux = 1 lumen/m? Lalande 7.5 105 a2 HEIGHT DIST. Halley comet has 76 yr peried, 12 km diameter,
- Luyten 125 153 85 DRY AIR 5t  2.5mi retumn 2062 diameter
1 ph = -y ami
i ;::.lr:ten = L?,Gfi,'”” Sirlus -1.46 1.4 863 78% N, 10t 3.6mi Tunguska expiosion- 10 megaton, 30 June 1508
1 it - i delaim? Rass 154 106 13.3 9.5 21% O 20f  5.1mi Neutral H 21 cm wavelength
= } canae Foss248 123 14.3 10.2 93% Ar 40R  7.2mi Meteor showers —> Leonid Nov 16, Perseid Aug 11,
1Im/em? =1 Lambert N s . : .
A e Eridani 373 6.1 10.7 03% CO 1008t $1.5mi Lyrid Aprid 21
=iftxc Ross 128 11.%1 13.5 10.8 2 500# 25.6mi One tan air conditioning = 12,000 Btuhr
thxe  =1076Mhx 000# 34.4mi Year gets 1 msec longer after 100 yr
DECAY SERIES ) Earth loses 2 x 107 calfyr from interies
Alpha-A POPULATION Human heart uses 8 watts
HOIN Beta-B 5000BC 80M Hurricane Allen unleashed energy of 400 twenty
SATURATED AiR RADIATION Gamma-G 4000BC  100M megaton bombs :
1.8 g/m* @ 0°C A rad of radiation = absorplion of U23g 4.5x10%yr A A000BC  125M A lr_argle cgal fired wtility bumns 24,000 tons of
17.1 ¢/m® @ 20°C 100 ergs/g of material. Tha34 24d B,G 2000BC  150M coaladay )
30 g/m? @ 30°C A rem = cad x QF{ quality factor) Pa234 5.6 hB.G 1000BC  175M CQ, level in air has_gone from 315 ppm in
QF of X-rays,gamma bela = 1 U234 25x105yr A 1AD 200M 1958 to 350 ppm in 1990 . )
HALF LIVES GF of neutrons = 2 to 10 4 A pulsar has mass of sun with a diameter of
= Th230 7.6 x 10%yr 1000AD  350M I "
“ about™ ¢ miles, [t spins al 2000 rev/s.
C“  5730yr QF of alpha = 10 to 20. AG 1650AD  500M Hubble const.=17km/s per MLY
Ca% 53yr t Curie = decay of 37 billiors atoms/s. Ra226 1620 yr AG 1850AD 1B The pericd of.a close satellite is about 30 min,
Sg: 27.7yr 3 Qur bodycon.tams K40 C-14, Tritiym, An222 3.8 d A 1945AD  2.38 Radius of orbit geosynchrenous satellite is 4 x 10 m
:240 -:g X 189 yr 1{2.10?;52;“' negligible effects Po218 3 min A 1980AD 4;8 Niagara falls --> 7 x 107 gal/min.
SBx 10 yr Po214 26.8 min B,G i980AD 5
ALl X 190, . . : s
| _2004 d p x:rem no overt effects Bi214 19.7 mlq‘A.S.G f&?‘g—l CRUST % RISK OF DEATH
N i : N Po2t4 1.6x107s A 649 233Mg Auto 1 in 4K Plane 1in 100K
. re4x 10t yr 1 mithen mrem: immediate nausea; Pb210 22yrBG 28.2 8 209K . N
3'“”)( a.32 Al - Faills 1 in 10K Electrocute 1in 160K
H 12.26yr death 2 weeks. 8i210 5.t ¢ B . 57T £ ) Sathib 1 in 650K
22 i i 563Fe 14H ires 1 in 25K athtub 1 in
A . >.82d B.000 decaysis n our body is normal. - o210 138d A.G 415Ca  026C Drown 1in 30K  Lightning 1 in 1200K
226 e . .
Ra®? 1600 yr CH N bota Pb206 stable 236 Na Guns 1in 100K Tomado 1 in 2500K
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ADVANCED PLACEMENT PHYSICS C EQUATIONS FOR 2000

MECHANICS
v =y +at a = acceleration
_ 1 2 F = force
X = XO + 'Uot + 2 atr f - f'requency
U2 = u02 + 2a (x - xo) h = hclght
SF =¥, =ma I = Fotanonal inertia
4 J = impulse
= -EP- K = kinetic energy
g k = spring constant
J=[Fadt = ap { = length
p = mv L = angular momentum
an'c <-uN m= mass
W=lF.d N = normal force
soH-ads P = power
K = %muz P = momentum
r = radius or distance
= %'/_ s = displacement
AU i T = period
g ~ M8 ¢t = tume
0 = vt o U= potential energy
¢ r 7 v = velocity or speed
T=rXF W= work

U= re

L=rxp=lo
P

K—zlm

@ = wy + ar

9=60 +(00[+—%'al'2

Uy =+ des?
_2r _ 1
Tn--—a—_f
m
TS=ZE\/;
sz?..fré-
Gmym, .
-
Ug = Gmym,

X = position

u = coefficient of friction
@ = angle

T = torque

@ = angular speed

o = angular acceleration

GEOMETRY AND TRIGONOMETRY

Rectangle A = area
A= bh C = circumference
Triangle V = volume
A= Lph S = surface area
) 2 b = base
Circle .
., h = height
A= nr ¢ = length
C = 2nr w = width
Parallelepiped r = radius
= fwh
Cylinder
V = ar’f
S =2nrt + 27r*
Sphere
_4 o
V = 3 A
S = dnr?
Right Triangle
a* +b* =’ c
5in @ = % 2] 902
b
cos@ = L2
¢
tan @ = %
CALCULUS
df _df du

8
B

Bin RIS RIS &
W

I
(lnx) ::E
%{(sinx) = COS X

i(cos ) = —si
dx X)= inx

1 n+ |
n+i

Jetde = &

[& = 1a)y

fcosxdx =sinx

J’x"dx =

X, n#E-l

[sinxdx = -cosx




