SMD, twi Chapter 3: Orders of Magnitude

SlI-Units and Orders of Magnitude — The power of ten!
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,Order is the confusion to which we have become accustomed.”

Source unknown
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S! units (SI = Systéme International, International System of Units)
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In the international system of units seven base quantities (Sl units) are defined, which are summarized
in the table below:
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Unit symbol-
Name Sﬁ'ﬂﬁq'stgﬁ' Quantity J=NRE= Symbol &gﬁ'wm'
A )
metre m length- ’R‘;'fﬁ' | (a lowercase L)
kilogram | kg mass- r\‘g:'ﬁwr\'ﬁ'@r\'gﬂ' m
second s time \"']Ng“'\ t
ampere | A electric current- Eﬁﬂl@ﬁ | (capital i)
thermodynamic temperature § )
ehin | K SAMIRSANNANARRS ol
m'ﬁgﬁ'am\t@aﬁﬁ'

luminous intensity - aﬁ'é Zﬂgﬂn'lk\l
=hil

amount of substance- &= i)
SOWEIEY

candela cd Iv (capital i + v)

mole mol n

In addition to these basic units many derived units are set, all of which are composed of the above
basic units.
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Examples: * speed = distance traveled per unit time unit: m/s

©SGEY = GUETRTYATgRRTEG S m /s

* Kkinetic energy = %2 - mass - speed) unit: kg - m/s
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* Pressure = force per unit area, un|t kg / (m : s )— N/m2 = Pa

© TEIT= SEARIII T é"“]ﬁ kg/(m - s%)=Nim2=Pa

Newton) is the unlt for the force.
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Pa (Pascal) is the unit of pressyre.
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Indications of very large or very small values

To indicate very small or very large values, the basic unit is divided into smaller units or combined into
larger units. For example the basic unit of length is broken down into smaller units such as
centimeters, millimeters, or micrometers or combined into large values of kilometers or light years.
Usually the decimal system is used, in which adjacent orders of magnitude are different by a factor of
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Also in use are "magnifying" and "shrinking" prefixes that are written right before the basic unit and
enlarge or diminish the numerical value by the respective factor. The following table lists the most
|mportant and most commonly used abbreyiations:
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— Resolutions

prefix symbol factor examples
Tera- T 10" TJ
Giga- G 10° GWh, GHz
Mega- M 10° MW, MHz
Kilo- k 10° km, kg, kd, kV, kA, kW
Milli- m 10° mm, mg, ms, mV, mA
Mikro- u 10° um, ug, us, uV, uA
Nano- n 107 nm, ng, ns
Piko- p 10" ps, pF

In certain units still a few more prefixes are in use:

Hekto- h 10° hl (Hektoliter), hPa (Hektopascal)
Dezi- d 10” dm (Dezimeter), dl (Deziliter)
Zenti- C 107 cm (Zentimeter), cl (Zentiliter)

Exponential notation- & a35vd §agzveggadg g

Very large or very small numbers are often written in scientific notation.
Convention (agreement): After the first number that is not zero, the decimal point is set. Everything
after that is ex%ressed by the corresponding ﬁnltude of the value of the lar e or small number.
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Examples: «  1:43 billionkm=1.43 - 10°km=1.43 - 10” m
« 0.0000000000046 ms =4.6 - 10"°ms = 4.6 - 10™°s



