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Chapter 01 – Physics And Measurements

SI Units
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General Physics (1)

Basic Quantities and Their Units

SI UnitQuantity

meterLength

kilogramMass

secondTime

KelvinTemperature

AmpereElectric Current

CandelaLuminous Intensity

moleAmount of Substance
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Quantities Used in Mechanics

29-Sep-25Mustafa Al-Zyout - Philadelphia University

3

 In mechanics, three basic quantities are used:

 Length

 Mass

 Time

 Derived quantities: all other quantities in mechanics that can be 

expressed in terms of the three fundamental quantities.

 Velocity 𝑚 𝑠⁄

 Acceleration 𝑚 𝑠ଶ⁄

 Force 𝑁𝑒𝑤𝑡𝑜𝑛 = 𝑘𝑔. 𝑚 𝑠ଶ⁄

Prefixes
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 Prefixes correspond to powers of 10.

 Each prefix has a specific name.

 Each prefix has a specific abbreviation.

 The prefixes can be used with any basic units.

 They are multipliers of the basic unit.

 Examples:

 𝐿 = 1 𝑚𝑚 = 10ିଷ 𝑚

 𝑚 = 1 𝑚𝑔 = 10ିଷ 𝑔

 𝑡 = 1 𝑘𝑠 = 10ଷ 𝑠
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Prefixes, cont.
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AbbreviationPrefixPowerAbbreviationPrefixPower

dadeka10ଵyyocto10ିଶସ

hhecto10ଶzzepto10ିଶଵ

kkilo10ଷaatto10ିଵ଼

Mmega10଺ffemto10ିଵହ

Ggiga10ଽppico10ିଵଶ

Ttera10ଵଶnnano10ିଽ

Ppeta10ଵହ𝜇micro10ି଺

Eexa10ଵ଼mmilli10ିଷ

Zzetta10ଶଵccenti10ିଶ

Yyotta10ଶସddeci10ିଵ

Basic and Derived Units
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 Derived quantities can be expressed as a mathematical combination of 

fundamental quantities.

 Examples:

 Area

 A product of two lengths

 Speed

 A ratio of a length to a time interval

 Density

 A ratio of mass to volume
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Basic Quantities and Their Dimension
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 Dimensions are often denoted with square brackets.

 Length [L]

 Mass [M]

 Time [T]

 Velocity 𝐿 𝑇⁄

 Acceleration 𝐿 𝑇ଶ⁄

 Force 𝑁𝑒𝑤𝑡𝑜𝑛 = 𝑀. 𝐿 𝑇ଶ⁄

Conversion of Units
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 When units are not consistent, you may need to convert to appropriate ones.

 Units can be treated like algebraic quantities that can cancel each other out.

 Always include units for every quantity, you can carry the units through the 

entire calculation.

 Will help detect possible errors
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A right circular cylinder with a radius of (2.3 𝑐𝑚) and a height of (1.4 𝑚). Determine its volume in 𝑚ଷ.

Lecturer: Mustafa Al-Zyout, Philadelphia University, Jordan.
R. A. Serway and J. W. Jewett, Jr., Physics for Scientists and Engineers, 9th Ed., CENGAGE Learning, 2014.
J. Walker, D. Halliday and R. Resnick, Fundamentals of Physics, 10th ed., WILEY,2014.
H. D. Young and R. A. Freedman, University Physics with Modern Physics, 14th ed., PEARSON, 2016.
H. A. Radi and J. O. Rasmussen, Principles of Physics For Scientists and Engineers, 1st ed., SPRINGER, 2013.

Solution:

𝑉 = 𝜋𝑅ଶℎ = 𝜋(2.3 × 10ିଶ)ଶ(1.4) = 2.3 × 10ିଷ𝑚ଷ

Prefixes - 1
Friday, 29 January, 2021 21:10
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A car is traveling at a speed of 72 km h⁄ . What is the corresponding speed in units of (m/s)?

Lecturer: Mustafa Al-Zyout, Philadelphia University, Jordan.
R. A. Serway and J. W. Jewett, Jr., Physics for Scientists and Engineers, 9th Ed., CENGAGE Learning, 2014.
J. Walker, D. Halliday and R. Resnick, Fundamentals of Physics, 10th ed., WILEY,2014.
H. D. Young and R. A. Freedman, University Physics with Modern Physics, 14th ed., PEARSON, 2016.
H. A. Radi and J. O. Rasmussen, Principles of Physics For Scientists and Engineers, 1st ed., SPRINGER, 2013.

Solution

To convert the speed from the kilometres per hour unit to meters per second unit, we write:

𝑣 = 72 
𝑘𝑚

ℎ𝑟
⎯⎯⎯ =  72 

𝑘𝑚

ℎ𝑟
⎯⎯⎯×

1000 𝑚

1 𝑘𝑚
⎯⎯⎯⎯⎯⎯⎯×

1 ℎ𝑟

60 𝑚𝑖𝑛.
⎯⎯⎯⎯⎯⎯⎯×

1 𝑚𝑖𝑛.

60 𝑠
⎯⎯⎯⎯⎯⎯

=
72 × 1000

60 × 60
⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑚

𝑠
⎯⎯

= 20 𝑚 𝑠⁄

Changing units - 1
Friday, 29 January, 2021 21:12
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The world land speed record of 763 𝑚𝑖 ℎ⁄ was set on October 15, 1997. Express this speed in meters per 
second. (1 𝑚𝑖. is equivalent to 1609 𝑚)

Lecturer: Mustafa Al-Zyout, Philadelphia University, Jordan.
R. A. Serway and J. W. Jewett, Jr., Physics for Scientists and Engineers, 9th Ed., CENGAGE Learning, 2014.
J. Walker, D. Halliday and R. Resnick, Fundamentals of Physics, 10th ed., WILEY,2014.
H. D. Young and R. A. Freedman, University Physics with Modern Physics, 14th ed., PEARSON, 2016.
H. A. Radi and J. O. Rasmussen, Principles of Physics For Scientists and Engineers, 1st ed., SPRINGER, 2013.

Solution

To convert the speed from the miles per hour unit to meters per second unit, we write:

𝑣 = 763 
𝑚𝑖

ℎ𝑟
⎯⎯⎯=  763 

𝑚𝑖

ℎ𝑟
⎯⎯⎯×

1609 𝑚

1 𝑚𝑖
⎯⎯⎯⎯⎯⎯⎯×

1 ℎ𝑟

60 𝑚𝑖𝑛.
⎯⎯⎯⎯⎯⎯⎯×

1 𝑚𝑖𝑛.

60 𝑠
⎯⎯⎯⎯⎯⎯

=
763 × 1609

60 × 60
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑚

𝑠
⎯⎯

= 341 𝑚 𝑠⁄

Changing units - 2
Sunday, 13 June, 2021 14:57
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