
Prof. Yasser Mostafa Kadah – www.k-space.orgEE 306

INTERNATIONAL SYSTEM OF 

MEASUREMENT 



International System of Units (SI)

 SI is based on the measures of six basic physical quantities:

 All other units are derived units from the above base units and are 

related to base units by their definition

Quantity Symbol Unit

Mass m kilogram (kg)

Length l meter (m)

Time t second (s)

Electric current I ampere (A)

Absolute temperature  kelvin (K)

Luminous intensity Iv candela (cd)



SI Derived Units

Quantity Symbol Formula SI Unit

Area A 𝐴 = 𝑙 × 𝑙 m2

Volume V 𝑉 = 𝑙 × 𝑙 × 𝑙 m3

Velocity u 𝑢 = 𝑙 / 𝑡 m/s

Acceleration a 𝑎 = 𝑑𝑢/𝑑𝑡 m/s2

Angular velocity  𝜔 = 𝑎𝑛𝑔𝑙𝑒/ 𝑡 rad/s

Force (Weight) F 𝐹 = 𝑚 × 𝑎 newton (N)

Work / Energy W 𝑊 = 𝐹 × 𝑙

=
1

2
𝑚 × 𝑢2

joule (J)

Power P 𝑃 = 𝑊 / 𝑡 = 𝐹 × 𝑢 watt (W)

Torque T (or M) 𝑇 = 𝐹 × 𝑙 N . m



SI Prefixes

 Source: http://physics.nist.gov/cuu/Units/prefixes.html

Factor Name Symbol

1024 yotta Y

1021 zetta Z

1018 exa E

1015 peta P

1012 tera T

109 giga G

106 mega M

103 kilo k

102 hecto h

101 deka da

Factor Name Symbol

10-1 deci d

10-2 centi c

10-3 milli m

10-6 micro µ

10-9 nano n

10-12 pico p

10-15 femto f

10-18 atto a

10-21 zepto z

10-24 yocto y

http://physics.nist.gov/cuu/Units/prefixes.html


Relevant Definitions

 Mass unit of megagram is also known as the tonne (t)

 Celsius scale of temperature: shifted version of kelvin (same change)

 Weight: Force on body due to its mass in presence of gravity

 Weight (N) = Mass x  g (gravitational acceleration = 9.81 m/s2)

 Pressure = Force / Area (normal) (N/m2)

 Shear = Force / Area (tangent) (N/m2)

 Potential energy: energy acquired/lost when body moves in force field

 Assuming body moving distance h against gravity,  𝑊 = 𝑚 ∙ 𝑔 ∙ ℎ

 Kinetic Energy



Relevant Definitions

 Power is the rate of doing work (SI unit of J/s or W)

 For rotating electrical machine:

 Commercial energy unit: kWh

 Work done by a source of power one kilowatt for period of one hour



Efficiency ()

 When a device converts or transforms energy, some of the input 

energy is consumed to make the device  

 Units of efficiency: None (dimensionless)



Example (H1.3)



Example (H1.6)



Example (H1.7)



Example (H1.8)



Summary of Important Formulas



Summary of Terms and Concepts



Suggested Readings and Exercises

 Hughes textbook – Chapter 1

 Exercise 1 (Hughes)

 Problems 6-10


