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Chapter 1
Measurements




Objectives

After this lecture you should be able to...

Between base and derived quantities

w Standards of measurements
w The International system of units

Convert ﬁ Units using the chain-link method

Apply ﬁ The scientific notation to numbers




Physical Quantities

Physics is based on measurement of Physical Quantities.

For example: length, time, mass, temperature, pressure.

Physical Quantities

Base quantities Derived quantities

Assumed to be independent Defined in terms of base
of each other. guantities via equations.

Length, mass and time. Velocity = Length




Physical Quantities

Physical
Quantity

mon ] (o) (L2 ]

Velocity : Vv m/s

V= Length/time




The International System of Units (SI)

Based on the General Conference on Weight and Measurements In 1971.

Physical Name of Abbreviation

Quantity Unit
Base

Quantities Mass Kilogram

Length Meter

Units of base Time Second

quantities Temperature Kelvin

Amount of Mole

Standards of substance

base quantities Electric Ampere
current

Luminous Candela
intensity




Standards of Base Quantities

Length:

A meter is the
length of the path
traveled by Light
in @ vacuum
during a time
interval of
1/299792458 of a
second.

Time:

A Second is the
time taken by
9192631770
oscillations of the
light ﬁof specified
WENE en%th)
emitted by
cesium-133 atom.

Mass:

A kilogram is the
mass of a
paltinum-irradium
cylinder 3.9 cm in
height and
diameter kept
near Paris.




Scientific Notations

For large or small numbers

>35600000000mM =356%x10 m
>0.00000492s =492x10 s




Scientific Notations
- Example

Express 0.00592 in scientific notation.
a) 5.92 x 103

b) 5.92 x 1073

c) 5.92 x 1072

d) 5.92 x 10>

e) 5.92 x 10°
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Scientific Notations

Using prefixes

10° 10° 10> 102 107 10' 102 10° 10° 10°

Nano micro milli centi desi deka hecto kilo mega giga
n 1 m C d da h k M G

356x10°m  8iga > 3.56 Gm

492x10°"s =492 1. s




Conversion between units

Chain-link conversion

Convert 2 min to s?

Imin  60s

Imin 1min Conversion factor:

N 60 is the ratio of units
min that equal unity




Unit Conversion
- Example

A section of a river can be approximated as a
rectangle that is 20 m wide and 30 m long. Express
the area of this river in square kilometers.

a) 600 km?

b) 6 km?

c) 6 x 1072 km?

d) 6 x 107 km?

e) 6 x 10** km?
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Unit Conversion
- Example

Consider each of the following comparisons between
various time units. Which one of these comparisons is
false?

a) 84600s=1day
b) 1 h>3000s

c) 1ns>1000 ps
d) 1s=1000 ms
e) 1y=5.26 x10° h
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