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 Each measurement is associated with a
physical quantity

1) Introduction

 USED TO DESCRIBE NATURAL PHENOMENA

 Need defined standards

 Need equipment's and tools



Temperature T = 30 degrees Celsius:

30 is numerical value

Example

‘degree Celsius’ is the unit.
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Describe physical quantity



Remark1
5



1) 125000 = 1.25 × 105

2) 31400000 = 3.14 × 107

2) 0.00000983 = 9.8 × 10−6

3) 0.0001791 = 1.79 × 10−4

Example: write the following numbers  

using scientific notation  6

3) 25223 = 2.5 × 104

1) 0.0000551 = 5.5 × 10−5
 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑝𝑜𝑤𝑒𝑟𝑠

 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑝𝑜𝑤𝑒𝑟𝑠



 ANY PHYSICAL QUANTITY MUST BE MEASURABLE
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 Physical quantities have numerical value and

unit of measurement.

2) PHYSICAL QUANTITIES

 EVERY PHYSICAL QUANTITY HAS A UNIQUE UNIT



3) Fundamental Quantities and Their S.I Units 8



Remark 2: Quantities we used mostly
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Four fundamental quantities are used:

 LENGTH

 TIME

 MASS

All other quantities can be expressed in terms of 

the four fundamental quantities

L

M

T

 Electric current I



4) Dimensions And Units 10

Quantity Area 

(A)

Volume

(V)

Speed

(v)

Acceleration 

(a)

SI Units 𝑚2 𝑚3 𝑚/𝑠 or 

𝑚. 𝑠−1
𝑚/𝑠2 or 

𝑚. 𝑠−2

Dimensions 𝐿2 𝐿3 𝐿/𝑇 or

𝐿. 𝑇−1
𝐿/𝑇2 or 

𝐿. 𝑇−2



5) Derived Quantities

Derived 

Quantities Symbol

Relationship with base  

quantities

Derived 

units

(S.I)

Dimension

Area A 𝐿𝑒𝑛𝑔𝑡ℎ × 𝐿𝑒𝑛𝑔𝑡ℎ 𝑚2 𝐿2

Volume V 𝐿𝑒𝑛𝑔𝑡ℎ × 𝐿𝑒𝑛𝑔𝑡ℎ × 𝐿𝑒𝑛𝑔𝑡ℎ 𝑚3 𝐿3

Density 𝝆
𝑀𝑎𝑠𝑠

𝐿𝑒𝑛𝑔𝑡ℎ × 𝐿𝑒𝑛𝑔𝑡ℎ × 𝐿𝑒𝑛𝑔𝑡ℎ
𝐾𝑔.𝑚−3 𝑀. 𝐿−3

Velocity v
𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑇𝑖𝑚𝑒
𝑚. 𝑠−1 𝐿. 𝑇−1

Acceleration a
Velocity

𝑇𝑖𝑚𝑒
𝑚. 𝑠−2 𝐿. 𝑇−2
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Derived 

Quantiti

es

Symbol

Relationship with base  

quantities

Derive

d units

(S.I)

Dimension

Force F 𝑀𝑎𝑠𝑠 × 𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑁 𝑀. 𝐿. 𝑇−2

Work W 𝐹𝑜𝑟𝑐𝑒 × 𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 J 𝑀. 𝐿2. 𝑇−2

Energy
𝑬𝑲 1

2
×𝑀𝑎𝑠𝑠 × 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦

× 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 J 𝑀. 𝐿2. 𝑇−2

𝑬𝑷 𝑀𝑎𝑠𝑠 × 𝐺𝑟𝑎𝑣𝑖𝑡𝑦 × 𝐻𝑖𝑔ℎ𝑡

Power P
𝐹𝑜𝑟𝑐𝑒 × 𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑇𝑖𝑚𝑒
𝑊 𝑀. 𝐿2. 𝑇−3

Pressure p
Force

𝐴𝑟𝑒𝑎
𝑃𝑎 𝑀. 𝐿−1. 𝑇−2
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Derived 

Quantitie

s

Symbol

Relationship with base  

quantities

Derived 

units

(S.I)

Dimension

Charge q 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 × 𝑇𝑖𝑚𝑒 𝐶 𝐼. 𝑇

Electric field E 𝐹𝑜𝑟𝑐𝑒

𝐶ℎ𝑎𝑟𝑔𝑒
N. 𝐶−1 𝑀. 𝐿. 𝐼−1. 𝑇−3

Electric 

potential

V 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝑓𝑖𝑒𝑙𝑑 × 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑉 𝑀. 𝐿2. 𝐼−1. 𝑇−3

Capacitance C 𝐶ℎ𝑎𝑟𝑔𝑒

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙
𝐹 𝐼2. 𝑇4. 𝑀−1. 𝐿−2
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Example :  The Kinetic Energy (K.E) can be 
calculated according to the formula: 

𝐾. 𝐸 =
𝑃2

2𝑚
where P = The Momentum ,  m = Mass.

Find The Unit and dimension of P ?

𝐾. 𝐸 =
𝑃2

2𝑚
→ 𝑃2 = 2 ×𝑚 × 𝐾. 𝐸

𝑃2 ≡ 𝐾𝑔 × 𝐾𝑔.𝑚2. 𝑆−2

𝑃2 ≡ 𝐾𝑔2. 𝑚2. 𝑆−2

∴ 𝑢𝑛𝑖𝑡 𝑜𝑓 𝑃 ≡ 𝑘𝑔.𝑚. 𝑆−1

∴ 𝑑𝑖𝑚 𝑜𝑓 𝑃 ≡ 𝑀. 𝐿. 𝑇−1



6) Prefix for powers of TEN 15

Power Prefix Abbreviation

101 deca da

102 hecto h

103 Kilo K

106 Mega M

109 Giga G

1012 Tera T

1015 Peta P

Power Prefix Abbreviation

10−15 femto f

10−12 pico p

10−9 nano n

10−6 micro 𝜇

10−3 milli m

10−2 centi c

10−1 deci d

 Prefixes are used in physics together with units

 Other Sciences are used prefixes like computer

Science and biology



Example: write the following quantity 

using a proper prefix 

1) F = 2 × 103 𝑁 → 2𝐾𝑁

2) L = 6 × 10−6 𝑚 → 6𝜇𝑚

3) P = 90 × 108 𝑃𝑎 → 9 × 109 𝑃𝑎 → 9𝐺𝑃𝑎

4) C = 75 × 10−7 𝐹 → 7.5 × 10−6 𝐹 → 7.5𝜇𝐹

5) 𝐴 = 10 × 105𝑚2 → 1 × 106 𝑚2→ 1 × (103)2 𝑚2 → 1 𝐾𝑚2

6) 𝑇3 = 25 × 10−10𝑠3 → 2.5 × 10−9 𝑠3→ 2.5 × (10−3)3 𝑠3 → 2.5 𝑚𝑠3

7)𝑀2 = 50 × 10−31𝑔2 → 5 × 10−30 𝑔2→ 5 × (10−15)2 𝑔2 → 5 𝑓𝑔2

16



 Measurements in physics must be in international units

 There is a difference between the units of measurement 

in physics and the units of measurement in public life

 Countries use different units of measurement

177- Conversion of units 

 Sometimes it is necessary to convert units from one 

measurement system to another, or to convert within a 

system

 Units can be treated as algebraic quantities that can 

cancel each other



7- Conversion of units 18

1 h = 60 min  , 1 min = 60 s , 1 h = 3600 s 

1 m = 3.281 ft , 1 ft = 0.3048 m

1 in = 2.54 cm , 1 cm = 0.393 in

1 mil = 1609 m , 1 mil = 1.609 Km

 Some conversion factor

 Prefixes conversion

From bigger to smaller multiply by 10𝑛 , n =1,2,3,4,……

From smaller to bigger multiply by 10−𝑛, n =1,2,3,4,…… 



Example : convert the following quantities

1) 𝐿 = 6 𝑐𝑚 → ? ?𝑚 ↔ 6 𝑐𝑚 → 6 × 10−2 𝑚

2) 𝑇 = 9 𝑛𝑠 → ? ? 𝑠 ↔ 9 𝑛𝑠 → 9 × 10−9 𝑠

3) 𝑀 = 5𝑀𝑔 → ? ? 𝑘𝑔 ↔ 5𝑀𝑔 → 5 × 103 𝐾𝑔

4) 𝐴 = 75 𝑚𝑚2 → ? ?𝑚2 ↔ 75𝑚𝑚2 → 75 × (10−3)2𝑚2 → 75 × 10−6𝑚2

5) 𝑉 = 25 𝐺𝑚3 → ? ?𝑚3 ↔ 25 𝐺𝑚3 → 75 × (109)3𝑚3 → 25 × 1027𝑚3

6) 𝐿 = 20 𝑓𝑡 → ? ?𝑚 ↔ 20 𝑓𝑡 ×
0.3048𝑚

1 𝑓𝑡
→ 6.1 𝑚

7) 𝑉 = 35 𝑖𝑛3 → ? ? 𝑐𝑚3 ↔ 35 𝑖𝑛3 ×
2.543𝑐𝑚3

1 𝑖𝑛3
→ 573.5𝑐𝑚3
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8) 𝑣 = 120 Τ𝐾𝑚 ℎ → ? ? Τ𝑚 𝑠 ↔ 120
𝐾𝑚

ℎ
×

103𝑚

1 𝐾𝑚
×

1 ℎ

3600 𝑠
→ 33.3 Τ𝑚 𝑠

9) 𝑣 = 120 Τ𝑚𝑖𝑙𝑒 ℎ → ? ? Τ𝐾𝑚 ℎ ↔ 120
𝑚𝑖𝑙𝑒

ℎ
×

1.609𝑘𝑚

1𝑚𝑖𝑙𝑒
→ 193.1 Τ𝐾𝑚 ℎ

10) 𝑎 = 120 Τ𝐾𝑚 ℎ2 → ? ? Τ𝑚 𝑠2 ↔ 120
𝐾𝑚

ℎ2
×

103𝑚

1 𝐾𝑚
×

1 ℎ2

36002 𝑠2
→ 9.3 ∗ 10−3 Τ𝑚 𝑠2

20



218- Areas and Volumes

 In physics, sometimes we need to calculate the area or volume of 
some geometric shapes

 Every geometric figure has a special formula for calculating its 
area or volume

 The formula of areas and volumes for the required geometric 
shapes are given on an external worksheet



Example : find a volume and curved surface 

area for right circular cylinder with a radius of    

r = 45 cm and a height of h = 2.4 m
𝑉𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝜋𝑟2ℎ = 𝜋(45 × 10−2)2× 2.4

∴ 𝑉𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟= 1.5 𝑚3

𝐴𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 = 2𝜋𝑟ℎ = 2𝜋 × 45 × 10−2 × 2.4=

∴ 𝐴𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒= 6.8 𝑚2
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Example : A sphere has a volume of 400 𝑓𝑡3 , find 
the radius of the sphere (in m) { 1ft = 0.3048 m }

𝑟 =
3 3𝑉

4𝜋
=

3 3 × 400

4𝜋
= 4.6 𝑓𝑡

𝑟 = 4.57 𝑓𝑡 ×
0.3048 𝑚

1 𝑓𝑡
= 1.4 m



Exercises : Choose the correct answer : 23
1) The prefix Tera equals

2) The prefix femto equals

A B C D E

10−3 10−12 1012 109 None of them

A B C D E

10−9 10−12 109 10−3 None of them

3) The Dimensions of Density is

A B C D E

𝑀. 𝐿−1 𝑀. 𝐿−3 𝑀.𝑇. 𝐿 𝐿.𝑀−3 None of them

4) In scientific notation, 39432 is written as

A B C D E

3.90 × 104 3.90 × 10−4 0.39 × 104 0.39 × 10−3 None of them



4) The dimensions of Charge is
24

A B C D E

M. 𝑇−1 𝑇. 𝐼−1 𝐼. 𝑇 𝐼−1𝑇−1 None of them

5) In scientific notation, 0.0012 is written as

A B C D E

12 × 103 1.2 × 103 0.12 × 10−3 1.2 × 10−3 None of them

6) The unit for length is

A B C D E

meter inch feet mile All of them

7) Using a proper prefix , the quantity 𝑇2 = 600 × 10−8𝑆2 can be written as

A B C D E

6𝜇𝑠2 600𝑛𝑠2 6𝑚𝑠2 0.6𝑝𝑠2 None of them



8) A quantity has a unit of 𝐾𝑔.𝑚−1. 𝑠−2 ,then its dimension is
25

A B C D E

𝑀. 𝐿−1. 𝑇−2 𝑀. 𝐿−1. 𝑇−1 𝑀. 𝐿. 𝑇−2 𝑀. 𝐿−1. 𝑇 None of them

9) A cone has a radius of 50 cm , a height of 30 cm  and a mass of 30 kg. 

the mass density of the cone (in Τ𝐾𝑔 𝑚3) is

A B C D E

127 1200 382 832 None of them

10) A Sphere with a radius of 19.68 ft has a volume of (in 𝑚3)  , {1 m = 3.28 ft}

A B C D E

882𝜋 27𝜋 48𝜋 288𝜋 None of them

11) A train moves at speed 370 Km/h , then the speed of the train in mile/h is 

, {1 mile = 1.609 Km}

A B C D E

595 230 320 370 None of them


