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1 kilometer — 1000 meters

1 decimeter — 1/10 meter

1 centimeter — 1/100 meter

1 millimeter — 1/1000 meter

1 liter — 1000 milliliters

1 inch — 2.54 centimeters

1 foot — 30.5 centimeters

1 yard — 0.92 meters

1 pound - 453.6 grams

1 kilogram — 1000 grams, or 2.2 pounds

===  HEAT ===

To convert Fahrenheit to Centigrade: Sub-
tract 32 from F, then muftiply by 5/9, written
o} 5/9 (F — 32). Note — Centigrade is
now referred to as Celsius. (Note: 212F
100C). To convert Centigrade to Fahrenheit:
Multiply C by 9/5, then add 32, written
F - (9/5C) 4 32.

To convert Centigrade to Absolute or Kelvin
scale, add 273 to C.

To convert Fahrenheit to Absolute or Kelvin
scale, first convert F to C, then add 273.
Boyle’s Law: p, x V, — p: x V. at constant
temperature, Zero degrees Kelvin is the
lowest possible temp.

In Kelvin Absolute temperature scale: water
boils at 373K, freezes at 273K.

vV, T,
Charles’ Law:— — -———at const. press.
2 T2
Combination of Charles’ and Boyle's Laws:
Vip: V:p;
T

When heated through one degree Centi-

grade, any gas expands —2_1,3 of its volume
at 0 degrees Centigrade if the pressure
remains constant. One BTU is the heat re-
quired to raise the temperature of 1 pound
of water through 1 degree Fahrenheit.

One calorie is the heat required to raise the
temperature of 1 gram of water through 1
degree Centigrade.
Specific Heat: heats required to raise the
temperature of a unit mass of that sub-
stance through 1 degree. If H is total heat
and Mismass,H = M x s x (ta — t;).
Heat of melting, or heat of fusion, L, is the
quantity of heat needed to melt one unit
weight of a substance without changing its
temperature,orH = M x L.
80 calories of heat is required to melt 1
gram of ice without'raising its temperature.
Boiling point of liquid: that temperature at
which the vapor pressure is equal to the
pressure above the liguid.
0.427 kilogram-meter (kg-m) -— 1 calorie
Work .
— heat

mechanical equivalent of heat

The work required to produce a unit quan-
tity of heat is called the mechanical equiva-
lent of heat.
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1 horsepower — 550 ft-lb/sec
force (Ib) x distance (ft)

Horsepower —
550-ft-lb/sec x time (sec)
friction force
Friction constant — —————————
weight

Work - Force < Distance moved
work
Power - ——
time
1 watt — 10,200 gram-centimeters per sec.
1 kilowatt is 1000 watts
1 kilowatt is approximately 1145 horsepower.

Dyne is absolute metric unit of force. Erg is
its unit of work.

1 Erg force of 1 dyne acting through 1
centimeter.

1 Joule
pounds.

The law of work when friction is neglected:

Effort force x effort distance resistance
force x resistance distance.

Mechanical advantage of a machine =
resistance force
effort force

When friction is zero, mechanical advantage
effort distance

10,000,000 ergs, or about % foot

of a machine
resistance distance
Mechanical advantage of a lever
effort arm
resistance arm
Moment of force — force x lever arm
Frictionless mechanical advantage of an in-
length
clined plane — -
height
Frictionless mechanical advantage of a
circumference of wheel
wheel and axle
circumference of axle
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force
Pressure — ——
area
1 column of water 1 foot deep 62.4

pounds per square foot, or 0.433 pounds
per square inch. 1 column of water 1 centi-
meter deep — 1 gram per square centi-
meter.
Specific gravity — number of times a sub-
stance is as heavy as an equal body of
water, or Specific gravity (liquid) —
~ weight of liquid _
weight of equal volume of water

weight
Density
volume
Pressure — depth x density, or force per

unit area. An increase in pressure is trans-
mitted equally through the liquid.
Specific gravity (solid)
weight of body
weight of equal volume of water
or Specific gravity (solid) =
weight of body
loss of weight in water
One cubic yard of air weighs about 2
pounds. Atmospheric pressure at sea level
- about 15 pounds per square inch.
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distance
Velocity — ———
time
change of velocity

Acceleration —
time

The Navy has a variety of enlistment programs for men and women high
schocl students. seniors and graduates. All are designed to let you get a
litt'e bit more from the Navy. Check with your Navy recruiter: he or she can
give you all the facts about: Regular Navy Enlistment ¢ School Guarantee
Program ¢ Occupational Specialty School Guarantee Program * Seafarer
and Airman Guaranteed Apprentice Training Program * and the CACHE
Program (join now, report 180 days later).

32 ft/sec

Acceleration of gravity —
sec
weight
Centripetal force
acceleration of gravity
(velocity)®
radius f

Potential energy — weight of body x eleva- |
tion
_ weight

Kinetic energy - - 2 acceleration of gravity

x (velocity)?

Momentum — mass of body x its velocity
weight

Mass

Period of a pendulum: T— 2~ g (
Wave velocity — wave frequency x wave |
length,orv =n x 1

Speed of sound: 1090 feet per second in air
at 0 degrees Centigrade. Velocity of sound
increases 2 feet per second for each de-
gree-Centigrade rise in temperature above
zero degrees Centigrade.

I ELECTRICITY

1 ampere — 1 coulomb per second
1 volt — 1 joule per coulomb
potential difference

acceleration of gravity ,\l 1

Ohm’s Law: Current —

resistance
volts
ohms
Ampere — electric current; volt — potential
difference; ohm — electrical resistance.
One volt potential difference will drive 1 am-
pere through a resistance of 1 ohm.

The resistance of a conductor can be calcu-
lated by the formula:

ki f Where | is length,

R =g (d is diameter, and) (
k is constant.

The combined resistance of conductors

connected in parallel is

1 1 1 1

R~ R R | R

1 watt is the power of a current of 1 ampere

when the potential difference is 1 volt.

To compute electric power: P (power in
watts) — V (voltage in volts) x | (current
in amperes), orP — V x |
To compute the heat (H), produced by a
current (), through a resistance (R), in a
time (t), use the equation:

H = 1# x R x t x 0.24 cal/watt-sec.
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1 foot-candle: The illumination at any point
on a surface 1 foot from a standard candle.

intensity (candles)
Iumination (ft¢) - ——————
distance in feet?®
Velocity of light -— 186,000 miles per sec.
Index of refraction -
velocity of light in air \
velocity of light in the substance
1 1 1

Lens image equation: . "D Tt

\'J
or amperes | = R

Magnification —
image length __image distance

object distance

object length




