Geometric Shapes /Sizes / Models
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4 — EW’
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AABC = ADEF RECTANGLE RHOMBUS CUBE PARALLELEPIPED
4 CONGRUENCY CASES
1.side, side, side SsS
2.side, angle, side SAS b Q
3.angle, side,angle  ASA
4.hypotenuse, side  HyS SQUARE REGULAR PENTAGON CYLINDER CONE
[] z e
A B xhy <:> O
AABC = AXYZ REGULAR HEXAGON REGULAR OCTAGON SPHERE ELLIPSOID
Measurements
Perimeter = 2 (| + w) Circurnference 8§ 9 101w
Y A of a circle = 2mr 1123 45 67 8 9101 1
Area of a circle = mr? 2 2 6 8 10 12 16 18 20 2 A
3 3 9 12 B B % 7 N B 3%
' Volume = lwh Surface area of 4 4 12 16 20 M 32 36 40 4 48
—_ 2 .
h Surface area = \S/prer:_;:‘n;ph - 5.5 15 20 25 30 40 45 50 55 60
2h + 1w + h 'olume of a sphere = 4mr
(Ih + lw + hw) 2 6 6 1218 24 30 36 4 48 54 60 6 7
- SR 718 B 8 5% 6 0 77 %
— base x height
Area > D 8 8 % 2 0 8 64 72 80 8 9%
9 9 7 3% 45 54 781 % % 18
. 10 10 20 30 40 5 60 80 9 100 110 120
"""""""" Suface area QI_/ M1 2B M55 6 T 8 9N R
of Syinder Volume of 1212 24 3 4 60 72 8 9% 108 120 132 4
2 A2 2 : . .
o ﬁhiggrgan oure  acome” apvamid=B) | 1313 26 39 52 65 78 91 104 17 B0 W 156
theorem) T BN Boaeacitas | M W 28 & 5% T0 84 98 112 126 M0 154 18
A 1515 30 45 60 75 9 105 120 135 150 165 180




Problem Solving Methods

Mathematics

=
GUESS
& CHECK

Make a reasonable guess and
check it out; if incorrect, try again.

l
LOOK FORA
@ PATTERN

The key is to find any differences between
given pieces of information.

L WRITEA

NUMBER
;. SENTENCE

Take the written information and write it out
in math; ignore irrelevant information.

[
DIAGRAM OR

@ MAKEA

MODEL
[

Drawing a picture or a graph may help solve
a problem more easily. You could also make a
table to sort information.

WORK
ﬁ BACKWARD

Start at the end of a problem and work yaur
way back to the beginning to find the solution.

Squares and Square Roots

Think logically. .. Actitout ifyou can... Bea smart estimator. ..
Always test your answer. :

Order of Operation/ Symbols
q ‘

@

Do operations
within parentheses. () < Is smaller than
> |s greater than
Do powers {exponents) "
and roots. \[_ = isequalto
. '7 . . . SRR .
Do mu‘trfphcanon and division = Approximate
in order from left to right. X -+
< Is smaller or equal
Do addition and subtraction >
in order from left to right. - 2 Is greater or equal

Fractions, Decimals, Percentages

o o 2

3 - numerator 1 =10 =100%
5 — denominator
172 =05 = 50%
To add or subtract different 3 =03 = 333%
fractions, first obtain a com-
mon denorninator: va =025 = 25%
1,2_5,6_11 175 = 02 = 20%
ERE SR AR TR T- _ Z
176 = 016 = 16.6%
To multiply: 8 = 0125 = 125%
T 1,2-1x2_ 2 - i
357 3x5 15 179 =01 = 11.1%
oo . ’ 710=01 =1
To divide, muiltiply the first - 0 o_b
--with the reciprocal of the 112 = 0083 = 83%
second fraction: 23 =06 = 66.6%
2.1_246_4
376 371 374 =075 = 75%
C)FranldinCovey.

n|n| Vn nt m| vn n| m |Vn:
1 131 7 49 | 2646 15 225_ 3873 |
2 4 11414 8 64 | 2828 20| 400 | 4472
3 9 11732 9 8113 25 625 5
4 116 42 10 {100 | 3.162 100 110000 } 10
S |25 {2236 it 21| 3317 172 |- ]/{}f 0707
6 | 36 | 2449 12 | 144 | 3464 /41 V16| 12
Metric System / Conversions
1,000 100 10 1 A 01 001
kilo hecto | deca deci | centi milli
km hm dam m dm cm mm
kg hg dag g dg cg mg
kl hi dal i di cl ml
1m? = 10,000 cm? Temperature
Metric 1 hectare (ha) = 10,000 m? FAHRENHEIT  CELSIUS
system 1 km? =100 ha
1 metric ton () = 1,000 kg 20— 10
220 —4
English system ;(‘)g—_‘ 100
Tfoot() = 12inches (1’ =12" 190 JE %
1 yard (yd) =3 feet =36 inches 180 3 80
1 mile (mi) =1,760yards = 5280 feet 170 E
1 tablespoon (T) = 3 teaspoons (1) 60— E- 70
1cup(d) =167 = 8fluid ounces (floz) 150 —
1 pint (p) =2c 140 & €0
1 quart (qt) =2pt =4¢c . =32floz 130 50
1gallon(gal) =4aqt ﬁg:
1f =144in? 100 40
1yd =9ft 90
1 acre =4840 yd' 80 0
70 20
LENGTH / AREA WEIGHT / CAPACITY 60
togofrom to multiplyby | togofrom to multiplyby Zg 10
cm —in 03937 g —oz 00353 30 0
in —con 254 oz »g 2835 20
m —ft 32808 kg —1lbs 22046 10 -10
ft - m 03048 ibs — kg 04536 0
km - mi 06214 t =T 11023 -20
mi — km 1609 T —t 0.9072
m: —f 1076 ml — floz 00338 C—°F
fo - m 00929 | floz>ml 29575 “XJF'S'ai’é’ 32
km? — mi’ 0.3861 f —gal 02642 o
mi = km? 259 gal > 1 3785 | "y

Common Units used with the International System

UNITS OF MEAS. | ABBREV.| RELATION UNITS OF MEAS. | ABBREV. | RELATION

meter* m |length degree Celsius | "C  |temperature
hectare ha |area kelvin K |thermodynamic temp.
tonne t mass pascal Pa |pressure, stress
kilogram kg mass joute J energy, work
nautical mile | M jdistance (navigation) | newton N {force

knot kn |speed (navigation) watt W | power, radiant flux
fiter” L |volume or capacity | ampere A |electric current
second s |time volt V  jelectric potential
hertz Hz irequency ohm Q |electric resistance
candela cd |luminous intensity coulomb C  |electric charge

*Canadian preferred spelling: metre, litre.

£



APPENDIX 7

Table for length conversion

Unit mm cm m km in ft yd mi
1 milli'meter 1 0.1 0.001 1076 0.0397 0.00328 0.00109 6.21 x 10~
1 centimeter 10 1 0.01 0.0001 0.3937 0.0328 0.0109 6.21 x 10°°
1 n?eter 10060 10(5) 1 0.001 39.37 3.281 1.094 6.21 x 107*
1 !(llometer 10 10 1000 1 39,370 3281 1093.6 0.621
1 inch . 25.4 2.54 0.0254 2.54 x 105 1 0.0833 0.0278 1.58 X 107}
1 foot 304.8 30.48 0.3048 3.05 x 1074 12 1 0.333 1.89 x 107°
1 yard 914.4 . 91.44 : 0.9144 , 9.14 x 104 36 3 1 5.68 X 107*
1 mile 1.61 x 10 1.01 X 10 1.61 X 10 1.6093 63,360 5280 1760 1
APPENDIX 8
Table for area conversion
Unit cm? m? km? ha in? ft2 yd? mi? ac
1 5q. centimeter 1 0.0001 10°'° 1078 0.155 1.08 x 10| 1.2 x 107 | 3.86 x 10~"" | 2.47 x 10-°
1 5q. meter 1014o 1 10 1074 1550 10.76 1.19% 3.86 x 1077 | 2.47 x 10~*
: ;(;.dk;::meter 11%0 :g‘ 0101 1?0 1.55 x 10: 1.076 x 10: 1.196 x 10: 0.3861 247 .1
-3 -
1sq. inch 6452 | 6.45 X 107*| 6.45 x 10" | 6.45 x 10-* 1.551>< 0 2'3Z°xx13‘-’3 ]7'1792):0194 3.3(;1:1:)9‘0 1 57244;]10"
1 sq. foot 929 0.0929 19.29x10°° | 9.29 x 10-¢| 144 A Toa11 | 3587 x 10-¢| 23 x 10-3
15q. yard 8361 0.8361 8.36 X 1077 [ 8.36 x 10~5| 1296 9 1 3.23x 1077 {2.07 x 10 *
1 sq. mile 2.59 x 10'7° 2.59 x 10° 259 259 4.01 x 10°| 2.79 x 10’ | 3.098 x 10° 1 640
1 acre 4.04 X 10 4047 4.047 x 10 0.4047 [6.27 x 10°| 43,560 4840 1.562.x 10~3 . 1
APPENDIX 9
Table for volume conversion
Unit mL liters m? i ft® gal ac-ft million gal
- -10 -10
1 milliliter 1 0.001 10 0.06102 3.53 x 107% | 2.64 x 10* | 8.1 x 107 2.64 x 10~
1 EILr 10° 1 0.001 61.02 0.0353 0.264 8.1 x 10_: 2.64 x 10_:
1 cu. meter 108 1000 1 61,023 35.31 264.17 8.1 x10°* 2.64 X 107%
1 cu. inch 16.39 1.64 x 1072 | 1.64 x 105 1 579 x 10~* | 4.33 x 1073 | 1.218 x 107 | 4329 x 10°
1 cu. foot 28,317 28.317 0.02832 1728 1 7.48 2.296 x 10° 7.48 X 10
1 U.S. gallon 3785.4 3.785 3.78 x 1073 231 0.134 1. | 3.069x 10 10
1 acre-foot 1.233 x 10° | 1.233 x 10° 1233.5 75.27 x 10° 43,560 | 3.26 X 10 1 0.3260
1 million gallons | 3.785 x 10° | 3.785 x 10® 3785 2.31 x 10® | 1.338 x 10 10 3.0684 1
APPENDIX 10
Table for time conversion
Unit sec min hours days years
- -8
1.67 X 10-2 2.77 x 10~4 1.157 x 1075 3.17 x 10~
} mﬁg t:o 1 1.67 x 1072 6.*.1); x :g:; }.?2 ;-:8_:
1h 360 60 1 4.17 x ) -
1day 8.64 x 10* 1440 24 ! 274 x 1077
1 year 3.15 x 107 5.256 x 10° 8760 365 1

O
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. Appendix 9.A. Continued APPENDIX 9.A.
Velocity Conversion Tables
Equivalent'? Length
Unit feet per kilometers feet per miles per meters per ngt
day per hour second hour second Unit Eqoivalent 12
fect perday |1 1.27 X 10-3[1.157 X 10-3|7.891 X 10-¢|3.528 X 10~ ; mmeen aches ket meers Kiometers =i
fe perte y . . . . millimeters| 1 3.937X10-2 3.281 X 10-? 1x10-3 1X10-¢ 6.214X10-7
ometcers inches 254 1 8.33X10-2 -2 - -
perhour |7.874X10* |1 0.9113 0.6214 0.2778 o ws i N poions a0 Lo
feet per . 1000- . 10~ |1.894X 10~
X 39.37 - R
seccond  |8.64X10* |[1.097 1 0.6818 0.3048 e 2 3281 : 1107 f6214x 10~
mil h 1267%10° |1 609 1.467 i 0.447 ilometers 1X100 3.937X 10* 3,281 1,000 1 0.6214
tees per hour| 1. . . 8 miles 1.609% 10°| 6.336x10¢ |5280 1,609 1.609 1
meters per
second 2.835X10° |3.6 3.281 2.237 1
Mass
Equivalenth-? Area
Unit wetric
ounce pound kilogram slug sheg short toa metric ton fong ton Cait Equivalent!:2
ounce 1 6.25%10-2 2835%10-2] 2891x10-3] 19a3x10-2| 3125x10-3]2835%x10-3]279%x 103 proreid Tt bt acres square svware
pound | 16 1 04536 4625%x10-2] 3308x10-2| sx10-%  [453%6% 1073 445ax 1073 square inches 1 6.944% 1073 |  6452X10-4] LS94X10-5] 6452%10-% | 6.452 10- 10 -10
kilogram | 35.28 2.208 i 0.102 6.852x10-2| 1102107310001 9.842%10°% square feet 144 ! 929x10-2 | 2206x10-5] 92:9x10-* | 920x10-3 ;-::;: :g-l
. square meters | 1.550 10.76 1 2471X10-4 1xX10-4 1X10-¢ 3.861%X 107
metric " s _s acres 6.273 X 108 4.356 X 10# 4,047 1 0.4047 4.047X10-3 I563Xlg'3
R i e R T (S v oot A = B i e N RS o e
ug 3 .. X X =21 =2
- kilomﬂz.n 1.55x 10° 1.076 X 107 1% 106 247.1 100 ] 0.386t
wa | 32x100 |2000 9072 9251 62.16 1 0.507 0.8929 square miles 4014x10° | 2.788x 107 259%108 | 640 259 2.5 1
metric
ton 3.528 X 10°¢ | 2,208 1.000 102 68.52 1.103 t 0.9842
long .
ton 3.584 X 10% | 2.240 1016 103.7 69.63 L12 1.016 1
. Volume
orce
) Equivalent!:2
Equivalent'? - cobic inches tigers galioes cobic feet coblc yards cabic meters P
- cubic inches 1 1.639X10-2 4329%1073 | 578 0-4 -$ K = =
Unit dyne newton pound,,.. kilogramy,... ::Ens zg:gz ; s 0.2642 153:::0-1 t;;:::g-! &3 o7 312): :::-:
2 1 -3 - -
dynes 1 1X10-* | 2.248X10-¢ | 1.02X10-¢ ook | | an 20 v Aexios|  amio-s [1mexie-s
cul s 4.666 X 1 764.6 -
newtons 1% 10° 1 0.2248 0.102 ot bt Al fion 22 e 108 T [Rieio—s
poundfm 4.448 X 10° 4.448 1 0.4536 acre-ft 7.521% 10 1.233% 10 3.259 X% 105 a3s6x100 1613 1233 I
kilogramg,,.. 9.807 X 10° 9.807 2.205 1
Density
— Eqeiraicats Discharge (flow rate, volume/time)
cabic Iné”l' cubic feet pllonw mbg antﬁ'« limw Equivalent'?
pounds per e -im" lm“-eeunlm per day :'ue -ee-‘“ “':r day
cubic inch 1 1,728 231 27.68 2.768 X 10¢ gallons per
pounds per ‘minute 1 6.309 X 10-? 4419X107% | 2228X10-? 5.4
cubic feet 5.787X 10~ 1 0.1337 1.6 X102 16.02 liters p:lr 5
pounds per second 1535 1 7.005X10-2 | 3.531X 102 86.4
gallon 433X10-? 7.481 1 0.1198 119.8 Jerday 2263 14.28 1 0.5042 1,234
grams per :
. : - per second 448.8 .
cubnsc ::rnumeter 3.61 X102 62.43 8.345 1 1,000 cubic metees s 28.32 1.983 ! 2,447
gam per .369 X 10° . J .
liter 3.61X10-3 6.24 X 10-2 835%10-% | 0.001 1 2 Be4x10 SOSIXI0* ) 3051X10° !




TABLE 4.1 English and Sl Units

AN= lkﬂim@c"

‘ English Sl Conversion Dimensional
Parameter Unit Unit Factor Formula
Force pound (Ib) newton (N) 11b=4.448N MUT?
Mass slug kilogram-(kg) 1 slug = 14.594 kg M
Length foot (ft) meter (m) 1ft=0.3048 m L
Time second (s) second 1s=1s T
Density slug/fi kg/m? 1 slug/f® = 515.4 kg/m? mi3
Specific weight b/ N/m?3 1 Ib/fe = 157.1 N/m® MIL2T?
Pressure Ib/ft N/m? 1 Ib/ft2 = 47.88 N/m? MILT?
Dynamic viscosity  Ib-s/ft? N-s/m? 1 Ib-sf2 = 47.88 N-s/m? MILT
Bulk modulus Ib/f? N/m? 1 1bf2 = 47.88 N/m? MILT?
g» Aeeaumanon dye Gw\ura 2 Q0 M /%7.
Equations for areas and volumes
Circumference of circle = 3.1416 X dia = 6.2832 X radius
Area of circle = 0.7854 X (dia)? = 3.1416 X (radius)’
Area of sphere = 3.1416 X (dia)?
Volume of sphere = 0.5236 X (dia)®
Area of triangle = 0.5 X base X height )
Area of trapezoid = 0.5 X sum of the two parallel sides X height
. Area of square, rectangle, or parallelogram = base X height
. Volume of pyramid == area of base X 1/3 height
Volume of cone = 0.2618 X (dia of base)* X height
Volume of cylinder = 0.7854 X height X (dia)’
Pressure
"~ Equivalenti
Unit pounds pounds kilograms | kilograms incl;es feﬁt incolfles millim‘eters
per per | pmospheres| Per per % " hy bars kilo Pascals
o | e comtimeier | e | @ry | @ | GFR | &0
pounds per
squareinch | 1 144 6,805 X 10-2[7.031 X 10-3|703.1 21.73 2311 2.036 5172 6.895%10-2| 6.895
ds
p:qu:mw 6945%x10-7] 1 4.73X10-4 [4.88X10-+ | 4.882 0.1926 1.605 % 10-2| 1.414X10-2| 0.3591 4.79%10-4 | 4.79%10-2
atmospheres  [14.7 2,116 1 1.033 1.033 X 10407.5 33.96 29.92 760 1.013 101.3
kilograms per
square
centimeter  |14.22 2,048  [0.9678 1 1X10¢ 3944 32.87 28.96 7356 0.9807 98.07
kilograms per
square meter | 1.422X10-3]  0.2048{9.678 X 10-2(0.001 1 3.944% 10-2| 3.287%10-3| 2.896 % 10-3] 7.356 X 10-2/9.807 X 10~*| 9.807X 10~}
inches of water
(68‘1-7? VA 3600 10-2)  5.197 [2.454% 10-2]2.53x 10-2 | 25.38 1 8.333%10-2] 7.343x 10-?| 1.865 2.49X10-> | 0249
feet of water :
(68°Fp 0.4328 62.32 [2.945X 10-3|3.043 X 10-2{304.3 12 1 0.8812 2238 2.984X 10-3| 2.984
inches of
mercury
(32'F 04912 70.73 [3.342X 10-2[3.453 X 10-3[345.3 13.62 1.135 1 25.4 3.386X10-3 3.386
millimeters of
mercury (32°)| 1934 10-2f 2,785 [1.31610-3[1.36 X 103 | 13.6 0.5362 4.468%10-2] 3.937X10-| 1 1.333X10-3}  0.1333
bars 14.5 2,089 0.9869 1.02 1.02 X 10* [402.2 33.51 29.53 750.1 1 100 4
kilo Pascals 0.145 20.89 [9.869X10-3|1.02X10-* {102 4.022 0.3351 0.2953 1.501 0.01 1

penuguo) *y'6 xipuaddy




" APPENDIX 14

¢
1

M

Absolute density and absolute viscosity of water

Temperature Density Density Viscosity
(o) (kg/m3) (g/cm?) {g/s-cm)
0 999.841 0.999841 0.017921
1 999.900 0.999900 0.017313
2 999.941 0.999941 0.016728
3 999.965 0.999965 0.016191
4 999.973 0.999973 0.015674
5 999.965 0.999965 0.015188 — T ST
6 999.941 0.999941 0.014728
7 999.902 0.999902 0.014284 NOTATION
8 999.849 0.999849 0.013860 ga Acceleration
9 999,781 0.999781 0.013462 A Area
10 999.700 0.999700 0.013077 . )
1 999.605 0.999605 0.012713 A Cross-sectional area of a falling-head tube
12 999.498 0.999498 0.012363 A, Cross-sectional area of a permeameter sample
13 999.377 0.999377 0.012028 chamber
14 999.244 0.999244 0.011709 | Aquifer thickness
15 999.099 0.999099 0.011404 Sh fact
16 998.943 0.998943 o.o11111 ¢ Shapefactor
17 998.774 0.998774 0.010828 ¢, Uniformity coefficient
18 998.595 0.998595 0.010559 4 Grain size
19 998.405 0.998405 0.010299 :
D D
20 998.203 0.998203 0.010050 1s.ta nce: .
21 997.992 0.997992 0.009810 d. Inside diameter of fallmg-head tube
22 997.770 0.997770 0.009579 d. Inside diameter of a permeameter sample cham-
23 997.538 0.997538 0.009358 ber
24 997.296 0.997296 0.009142 F Force
25 997.044 0.997044 0.008937 o .-
26 996.783 0.996783 0.008737 8 Cravitational constant
27 996.512 0.996512 0.008545 h Head
28 996.232 0.996232 0.008360 j An exponent
» oo omas 000 K e contcty
35 994.029 0.994029 0.007225 X Horizontal hydraulic conductivity
40 992.214 0.992214 0.006560 K; Intrinsic permeability
45 990.212 0.990212 0.005988 K, Vertical hydraulic conductivity
50 988.047 0.988047 0.005494 [ [ enoth
Source: Handbook of Chemistry and Physics (Cleveland, Ohio: CRC Publishing Company, 1986). m Mass

-

n Porosity

P
q
Q
$
sl
s!
S,
T
w
v
v,

\L

w
a

B
¥

Pressure

Flux

Discharge (rate)
Storativity
Specific storage
Specific retention
Specific yield
Transmissivity
Weight

Volume

Volume of voids
Volume of water
Work

Compressibility of aquifer skeleton
Compressibility of water

Specific weight

Ah Decline in head

P
(1))

P, Mineral particle density

Density
Bulk density

p,. Density of water
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. Manual of Field Geology APPENDIX 8. EQUIVALENCE OF SOME UNITS OF WEIGHT

’ T."“;mu 2, T-““;m oy, -,-..:4:,,,, , AND MEASURE

e ey —t= ng

3| Sers8 | 10372 67 || 23 | 7870 | Lazlze | 37 || 43 33',,3% e BE Underlined figures are exact; others are rounded off. Condensed
1 § | ge8s0 | Lsasa | 56 || 25 | 197984 | 1.02067 | 35 || 45 g{s‘;‘ ase |18 from Letter Circular 1035 (Jan., 1960) of the U.S. Department of Com-
E 796063 | L0512 63 || 27 | 98096 | 1033 | 33 || 47 | 90247 Z%é% g merce, National Bureau of Standards, Washington 25, D.C. :
| 1 | Z707e | Losoiz | o1 1 29 | Seals| Lolsa0 | st Il 49| gssez | Looedz | 11 1 in. = 008333 ft; 0.02778 yd; 2.54 cm.

11 |.ome0 | 102092 | 49\ 51 | 98527 | 1.01702 | 29 || 61 | 90478 | Logeas | o 1 ft = 12 in.; 0.6061 rods; 0.3048 m; 0.0001894 mi

13 | 97302 | Lozzzz | 47 || 55 | sl | Lotsss | 27 || 3 et AR 1yd =3 ft; 0.9144 m; 0.1818 rods; 0.0005682 m

ig :gsggg :% :45 g 98566 ﬂﬁ ﬁ 22 %gz, gg;g‘l’ g 1 (;nogl% mm; 100 cm; 10 decimeters 0.1 dekameters; 0.01 hectometers;
d 18 gg% }g'giziﬁ ?g §§ '::6;% ‘3’2% g% §§ :3‘”&45 I 1 m — 89.37 in.; 8.2808 ft; 1.0936 yd; 0.0006214 mi
i ;7:00 102355 | 40| %0 | - 1170 | 20 || & | 1100000 | 1:00000 | 1 fathom = 6 ft; 18288 m

, __"15;1‘“0 o || |Cotame! Tame |1} cotane | ang | 1‘°d_=1_9§m-3'¥*éft55_-5.yd .

45 45° 1 chain = 100 links; 66 ft; 0.0125 mi; 20.117 m;

1 mi = 5280 ft; 1760 yd; 320 rods; 1609.344 m;
1 nautical mi = 6076.1 ft; 1852 m
1 sq in. = 6.4516 sq cm; 0.00694 sq ft
1 sq ft = 144 sq in;; 0.1111 sq yd; 0.0929 sq m
lsqyd=1_2§_6_sqin.;gsqft;0.8361sqm
1 sq m = 1551 sq in.; 10.76 sq ft; 1.196 sq yd
1 acre = 48560 sq ft; 4840 sq yd; 0.405 hectares; 0.00156 sq mi
< lsqmi=@acres;259hectar&s
1 cu cm = 0.0610 cu in.; 0.000001 cu m
1 cu in. = 0.0005787 cu ft; 16.387 cu cm
1 cu ft = 1728 cu in.; 0.08704 cu yd; 0.0288 cu m; 7.480 gal (US.)
1cuyd=46656cuin.;2_7cnft;0.7645cum
1 cu m = 35.315 cu ft; 1.8079 cu yd
1 gal (US.) = 231 cuin; 128 fl 0z; 0.1837 cu ft; 3.785 liters
1 liter = 61.025 cu in.; 0.2642 gal (U.S.); 0.0358 cu ft
I 1 acre ft = 43560 cu ft; 325851 gal (US.); 12335 cum
g 1 oz (avoir.) = 437.5 grains; 28.350 grams; 0.0625 lbs (avoir.)
' 1 gram = 15.432 grains; 003527 oz (avoir.); 0.002205 Ibs (avoir.)
1 short (net) ton = 2000 Ibs; 0.9072 metric ton; 0.8929 long (gross) ton
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For all the
answers ...

ational Ground Water Information Center,

The National Ground Water Information Center (NGWIC)

is essential for anyone involved in the science and technology

of ground water supply and protection.

NGWIC is staffed with information professionals skilled at
retrieving the data its clients need . . . when they need it,
cost-effectively.

The NGWIC is a comprehensive fee-based information service

of the Ground Water Publishing Company. The Center has
been serving ground water information needs since 1960.

National Ground Water Information Center

6375 Riverside Dr. m Dublin, OH 43017
(614) 761-3222 m FAX (614) 761-3446

Conversions of Hydraulic Conductivity, Intrinsic Permeability and Transmissivity

A. Hydraulic Conductivity, K [L/T}, and Intrinsic Permeability, k [L’]

K k
cm/s | mfs | mlday | fifs | fi/day | filyr | USgpd|fe’ | UKgpd/fr’| darcy | cm* 1
cm/s 1 1.00E-2| 8.64E2 | 3.28E-2 | 2.83E3 1.03E6 | 2.12E4 1.77E4 1.16E3 | 1.15E-5 | 1.24E-8
m/s 1.O0E2 | 1 8.64E4 | 3.28 2.83E5 1.03E8 | 2.12E6 1.77E6 1.16E5 | 1.15E-3 | 1.24E-6
m/day 1.16E-3| L.16E-5] 1 3.80E-5 | 3.28 1.20E3 | 2.45E! 2.04E1 1.35 1.33E-8 | 1.43E-11
ft/s 3.05E1 305 | 2.63E4 1 8.64E4 | 3.15E7 | 6.46ES 5.38E5 3.55E4 | 3.50E4 | 3.77E-7
ft/day 3.53E4| 3.53E-6| .305 1.16E-5{ 1 3.65E2 | 7.48 6.23 411 4.06E-9 | 4.36E-12
ft/yr 9.66E-7| 9.66E-9| 8.35E4 | 3.17E-8| 2.74E-3 | | 2.05E-2 1.71E-2 | 1.13E-3 | 1.11E-11| 1.20E-14
USgpd/ft’| 4.72E-5| 4.72E-7| 4.07E-2 | 1.5SE-6( .134 4.88E1 | 833 5.49E-2 | 5.42E-10 | 5.83E-13
UKgpd/ft"| 5.66E-5| 5.66E-7| 4.89E-2 | 1.86E-6| .161 5.86El 1.20 1 6.60E-2 | 6.51E-10 | 7.01E-13
darcy 8.58E4| 8.58E-6| 7.42E-1 | 2.82E-5| 2.43 8.88E2 1.82E1 1.52E1 1 9.87E-9 | 1.06E-11
cm’ 8.70E4 | 8.70E2 | 7.51E7 | 2.85E3 | 2.47E8 | 9.00E10| 1.84E9 1.54E9 1.01E8 |1 1.08E-3
fi? 8.08E7 | 8.08ES5 | 6.98E10 | 2.65E6 | 2.29E11 | 8.36E13| 1.71E12 1.43E12 | 941E10| 9.29E2 | 1
The relation between units of K and k is temperature dependent: these factors are for 60°F.,
B. Transmissivity [L*/T]
m?/s m?/min m?/day s St/ day USgpd|ft UKgpd|fi
m’/s 1 6.00E1 8.64E4 1.08E1 9.30E5 6.96E6 5.79E6
m’/min 1.67E-2 1 1.44E3 1.79E-1 1.55E4 1.16ES 9.65E4
m’/day 1.16E-5 6.94E-4 1 1.25E4 1.08E1 8.05E1 6.70E1
ft’/s 9.29E-2 5.57 8.03E3 1 8.64E4 6.46E5 5.38ES
ft’/day 1.08E-6 6.45E-5 9.29E-2 1.16E-5 1 7.48 6.23
USgpd/ft 1.44E-7 8.62E-6 1.24E-2 1.55E-6 1.34E-1 1 .833
UKgpd/ft 1.73E-7 1.04E-5 1.49E-2 1.86E-6 1.61E-1 1.20 1

Enter either table at the left with the given unit: move right to the column of the unit to be derived; read the conversion factor as a multiplier.
Example: to convert 2.1 ft/day (hydraulic conductivity) to cm/s: 2.1 ft/day X 3.53E4 = 7.4E4 cm/s.

Conversion factors are given in FORTRAN/BASIC notation; thus 3.53E4 = 3.53 X 107
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ENGLISH-METRIC UNIT CONVERSION TABLE
To convert A to B, multiply A by C; To convert B to A, divide B by C

A B C A B C
Length - Hydraulic conductmty -
inch . meter 2.540E-2 gal/day/ft cm/sec 4.716E-5
feet meter .3048 gal/day/f? fr/day 1337
yard meter 9144 gal/day/ft? meter/day 4.075E~-2
mile kilometer 1.609 gal (UK)/day/ft?  meter/day 4.893E-2
inch centimeter 2.540 ft/yr cm/sec 9.665E—7

fe/yr meter/day 8.351E-4
Area — darcy (atm/cm) cm/sec 8.584E—4
sq inch sq centimeter 6.452 darcy ft/day 2.433
sq feet sq meter 9.290E-2 darcy meter/day 7416
sq yard sq meter .8361
sq mile sq k?lomcter 2.590 Transmissivity —
:z:: ;‘::‘::::mt" 4232;: 3 gal/day/ft sq meter/day 1.242E—2
) gal (UK)/day/ft sq meter/day 1.492E~2
Volume — sq ft/sec sq meter/day 8.027E3
cu feet cu meter 2.832E-2 sq ft/day sq meter/day 9.290E~2
cu yard cu meter 7646
cu inch cu centimeter 1.639E1 Force and pressure —
quart liver 9464 pound (f) newton 4.448
gallon liter 3.785 poundal newton .1383
gallon (UK) liter 4.546 pounds/sq in. pascal 6.895E3
barrel (petr.) liter 1.590E2 Ib/sq ft pascal 4.788E1
ac}rc:fcct cu meter 1.234E3 poundal/sq ft pascal 1.488
million gal cu meter 3.785E3 atmosphere pascal 1.013E5
gallon (UK) gallon (US) 1.200 inches of Hg pascal 3.386E3
Mass — gii'llibar :ajcalz ;g(;(l)gz ,
ound (Ib ilo 4 s1 g/cm : -
bonce g spisel  RO(HOWO  pi HE
ton, short tonne (metric) - .9072
ton, long tonne 1.016 Work, energy and heat —

. . horsepower (US) horsepower (CV) 1.014
Velocity and gradient ~ horsepower (US)  kW-hr 7457
feet/sec meter/sec .3048 felb/sec kW 1.356E~3
mile/hour meter/sec 4470 BTU kW-hr 2.930E—4
feet/mile meter/km .1894 gpmlloo’ lift kW 1.884E—2

fr-lb joule 1.356
Flow rate = . _ ft-poundal ;oulc 4.214E-2
gal/min liter/sec 6.309E-2 BTU oule 1.055E—3
gal/min cu meter/day 5.300 lori ! 1 4' 187
gal (UK)/min liter/sec 7.577E-2 calorie Joule )
10° gal/day liter/sec 4.381E1
108 gal/day cu meter/day 3.785E-3 Temperature —
cu ft/sec (cfs) liter/sec 2.832E1 Fahrenheit Celsius 5(F-32)/9
acre-feet/day liter/sec 1.458E—1 Celsius Fahrenheit 1.8(C)+32
gal/day acre-feet/yr 1.120E-3 Kelvin Celsius K-273.2
Notes: (1) The “E” notation indicates exponentiation: 2.540E—2 = 2 540+ 10°%. (2) Unless otherwise noted,
all gallons are U.S. gallons. (3) The darcy is a unit of permeablhty (L%, not of hydraulic conductmty (L/ T)
(4) A Newton (force) = kg m/s’; A Pascal (pressure) = kg/m - s*; Joule (energy) = kg * m?/s*; each s a unit in
SI. (5) Under “Temperature,” entries are formulae, not multlphers
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FORMULAS

¢« Composition of Forces

The_nsul?cnl of two forces acting at an angle upon
a given point is equal to the diagonal of a paral-
lelogram of which the two force vectors are sides.
The equilibrant equals the magnitude of the result-
ant, but acts in the opposite direction.

¢ Accelorated Motion

. . v=at,orv—gt
v is final velomy; a is acceleration, or g is accelera-
tion due to gravity; t is time

¢ Accelerated Motion

. s = Va0#? or s = Vogt*
s is total distance; a is acceleration, or g is accel-
eration due to gravity; t is time

¢ Accelerated Motion

R v = V22as, orv = Vlgs
v is final velocity; a is acceleration, or g is accelera-
tion due to gravity; s is total distance

* Newton’s Second Law of Motion
K F=ma

F is force; m is mass; a is acceleration

¢ Impulse and M tum

X Ft = mv

F is force; t is time; the product Ft is impulse; m is

mass; v is velocity; the product mv is momentum

¢ Centrifugal Force
Centrifugal Force = m_'v:

m is mass; v is velocity; r is radius of path
* Work

W=~Fs
W is work; F is force; s is distance

g s

Vi

SYMBOLS OF SOME PARTICLES

OXIDATION STATE OF SOME RADICALS

RELATIONS BETWEEN COMMON UNITS

LENOTH

tin = 2.540cm

1 ft = 30.48 cm

1 micron () = 0.000001 m = 0.00! mm = 10"*cm
1 millionth micron (uu) = 107*

1 Angstrom Unit = 10°cm

¢ Potential Energy

P.E. = mgh

P.E. is potentia! energy; m is mass; g is acceleration

due to gravity; h is vertical distance voLume
1 Liter = 1000 cm?® = 61.024in’ = 1.05671 qt.
¢ Kinetic Energy Mass
. 1 Lb = 453599'b
L K.E. = Vamv? 1he =2
K.E. is kinetic energy; m is mass; v is velocity ANGLES

1 circumference = 360° = 2nradions
1 radian = 57.29580

DENSITY
Tgr/om’ =62.41b/f1* .

WORK OR ENERGY

1f1-lb = 1.356 X 107 ergs

1 joule = 107 ergs

1 greal = 4,186 X 10’ ergs

18.T.U. =772.8 h-lb = 252.2g cal

POWER -
1 H.P. = 33,000 ft Ib / min

= 550 f1|b / sec = 746 watts
1 watt = 1 joule/sacond

ELECTRICAL UNITS
1 ampere = 10" ab amps = 3 X 10" ESU
1 volt = 10° EMU = 4 X 1077 ESU

1 coulomb = 107 EMU = 3 X 10° ESU

1 ohm = 10" EMU = % X 10" ESU
1 farad = 107 EMU = 9 X 10"' €SU
1 henry = 10° EMU = % X 10" ESU

PHYSICAL CONSTANTS

C = 2.9979 X 10* m/s

G = 6.6720X 10" m*esiekg™

e = 1.6022X10°" C

e/mg = 1.7588X10'" Cokg™

F = 9.6485X 10* C* mol™!

Vin = 22.4138X10"'m’ & mol™

h = 6.6262X10°*] ¢ s

R = 8.3144 Jo mol™' ¢ k™'

Na = 6.0220 X 107 mdl"

Atomic Mass Unit 4 = 1.6606 X 10" kg
M, = 9.1094X 107 kg

1 Kilogram Calorie (Nutrition Calorie) = 4.1868 Kilojoules
1 BTU = 1.0551kJ *

AIR FORCE ROTC COLLEGE SCHOLAR-
SHIPS ore availoble to qualified high
school semors. Applications for scholar-
ships must be in by December 15 of your
senior year. Your high school counsetor
has the detasls.

THE AIR FORCE JUNIOR ROTC PRO-
GRAM, which 1s availoble 1n many high
schools, narmally begins with the sopho-
more year. The program offers a wide
range of avigtion subjects, including
modern aircrafl, space operahons, princi-
ples of flight, propulsion, and navigation.
W ir's a greal program for high school
students. See your high school counselor
for detoils.

GET AN ASSOCIATE DEGREE
THROUGH THE COMMUNITY
COLLEGE OF THE AIR FORCE. You can
go to college while in the Air Force drawing
full salary and benefits. lt's the nation’s first
military-operated education institution em-
powered to grant enlisted members a two-
year Associate in Applied Science Degree.
The college awards the degree’ in more
than 80 technical specialties. There is no
registration fee, and the college provides o
worldwide transcript service to record the
member's various civilian ond military
course completions.

THE AIR FORCE RESERVE is also avail-
able to the individual who wants to serve
on a part time hasis. The Reserve offers
many training opportunities as wefl as on
excellent weekend salary. You meet
one weekend a month and complete two
weeks of annual training each year. It’s
one of the finest part time jobs in America.
Your nearest Air Force Reserve unit can
furriish you with information.

N0 - e G PERIODIC TABLE OF THE ELEMENTS
eleciron Tl devteren iy cor Cr0r or on o e e g, 71 volues of the THE AIR FORCE ACADEMY is one of
neutron ont]  teiton 1H? €200+ HCOy Her POy KEY H the nation’s finest colleges, om: is :nolhev
" - . . fine Air Force opportunity. Each year,
gk 21 elpho portice e g:g, ::g: x::g‘ ;g: Atamic Mass (Weight! £17.01115 * ﬂlw Aiv'Force oHefs highly qualified high
| school seniors an opportunity to compete
co Hso. i Symbol c for an appointment 1o the Academy. Ap;
i Number —— lications should be in by Jonuary 31 o
Atomic 8 VA 0 ;’our junior year. Your high school coun-
selor also has details obout this program.
GROUPS 1.0:;97 "ﬁu Or, you may write fo the USAF Academy,
Transition Elements A IVA VA VA |, 2 1€ | [ Colorodo Serings, CO. 80840
. A 10.811 §12.01115] 14.0067 | 15.9994 | 18.9984 20N.llJ
2| Li | Be e
3 4 Ve & [} 7 ) ] 10
229898 ] 24312 GROUPS vin 26.9815 | 20.086 | 30.9738 | 32.064 | 35.453 | 39.948 cq:smn "l'l'!!':l'? or‘z?f:o:b:; ::l;
i consider your future.
3 11 a XZMg ing ve ve vig viIB 8 8 uAI 14s' 15 16 17 uAr of the finest technical training in "’he na-
39102 | 4008 [ 44956 | 4790 | 50.942 [ 51996 [ 54.9380 | 55.847 [ 58.9332| s8.71 | 6354 | 6537 | 69.72 | 72,59 | 749216 | 7896 | 79.908 | 83.80 ;:g:‘& ;da‘:'wgzg %Pg‘;:;:"s'gﬁ'y{ ‘é'h:;:
4 K | Ca| Sc | T V| Cr[Mn|Fe | Co| Ni | Cul Zn]| Ga e | As r | _Kr e o You con sign up in the
19 2 u 2 2 u 2 28 2 2 2 X L 2 3 2 3 Delayed Entistment Program 270 days be-
1 8547 | 87.62 | 88905 | 91.22 | 92906 | 95.94 99) | 101.07 1102905 ( 1064 |107.870 [ 112.40 | 114.82 | 118.69 | 12175 | 127.60 [126.9044| 131.30 hwyyou groduate. You'll'be glad you
18 l Rb | Sr Zr | Nb| Mo Tc | Ru h| Pd|Ag| Cd| In]| Sn | Sb | Te | Xe did,
i 37 a8 39 40 41 42 43 44 45 46 47 a3 43 30 51 52 53 For more information or the location of
: 1132905 137.4 138.91 | 178.49 | 180.948 | 183.85 186.2 190.2 1922 195.09 | 196.967 | 200.59 | 204.37 | 207.19 | 208 9_!0 {210) {210 1222) BN your nearest recruiter, call 1oll free 800-
16 Cs| Baj la| H | Ta| W | Re | Os | Ir | Pt | Au | Hg 1 Bi | Po Rn | B8 447-4700 (in Minois call 800-322-4400)
s 56 57 2 13 74 75 76 bed 18 79 0 81 2 83 8 8 |
: @23 | @26 | @27 Lanthanide Series
7 i "Fr 353 Ac 140.12 | 140 907 158924
1 3
{ Numbers in porentheses are mass 59‘ LQP'
{ numbers of most tables or most e -
common isotope Actinide Series
232.038| (231)
; Pa
. R 3 % sl
STANDARD OXIDATION )
POTENTIALS
lonic Concerz\t;aﬁons 1 molal .
in water at =
Half cell Reaction E° (volts) Half cell Reaction E° (volts) Half cell Reaction E° 8“"’) :gli cc|h%ec_:fhon E° (volts)
L= Lt e ron AL = Als> + 3e- 1.66 Hy = 2H + 2e- .00 FMo= 096
Rb = Rb* + e- 293 Mn = Mn+s 4 2e- 1.18 Snee = Snevee 4 2e —0.15 NG, - s i 99
K= Kt e 293 In = In'* + 2¢- 0.76 Cus = Cu** + - —0.15 2H:0 = 0174';0  + -1
Cs = Cs* + e- 2'92 Cr = Cre++ -4 3e- 0.74 Cu = Cu** 2e- —0.34 2Cr _‘t‘ ’ld’i: Ge- 1.33
8a = Bas + 2e- 290 Fo = Feor o4 20 044 A =htle —033 Lt o1
St = Sre+ + 2e- 2.89 = Cdiv - 2e- - O Mgy 1 Ze- ~079 A= Auers 4 3e- :
Ca = Ca** -+ 2¢- 287 Co = Co++ + 2e- 0.28 2Hg = Hgz+ o+ 20 : Mne? + 4H:0 =
= - Ni = Ni++ 4 2e- R 0.25 Ag = Ag* e —0.80 ne? + 4H,
ot 'ff,'*’.: 2e- 2 Sn = Sner 4 2e- ¢ 0.14 Hiper = 2Hg++ +- 2e- —0.92 MnOs- + 3;“_ + Se
Be‘ = Be++ + Ze- 1.85 Pb = Pbé+ + 2e \ \ 0.13 28r- = Bra(l) + 2e- —~1.07 F-=F .-




BEOMETRIC FORMULAS

® Triangles
b[\ Pythagorean Theorem a’+ b =c?
a

Right Triangle

/\ Area A = tbh
|
b

Any Triangle

® Circles
Area A= mr?
Circumference C = 2ar
< T ® Cylinders
h Surface Area S = 2mr? + 2mrh
1 Volume V = mrh
: ® Cones
Surface Area S=m+arVrE+ K
Volume V = iar’h
® Spheres
Surface Area S = 4mr?
' : Volume V = 43



