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Physical Measurement process elements are physical quantity, tool 
and unit. 
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1) Physical quantities and Measuring Tools 

a) Physical Quantities: Classified according to derivation  

Fundamental 

• Quantity that cannot be defined 
in terms of other 

• Ex: Length, Mass, Time 

Derived

• Quantity that is defined in terms 
of fundamental 

• Ex: Force, Speed, Work
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Example 1: 

Answer:  d 

Example 2: 

Answer:  d 
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b)   Measuring Tools 

- Small 
distance

- Large 
distance

- Accurate
- V.Small 
distances 

-
V.Accurate
- V.Small 
distances 

- Large 
objects

-inaccurate

- Ray 
Balance

-Small 
object

-accurate

v.old

Based 
on 

Conserv. 
Of 

Energy

-accurate
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Example 3: 

Answer:  b 

Example 4: 

Answer:  d 
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Example 4 (a): 

Answer:  c 
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2) Measuring Units (Systems, SI, Standard 
Units, Prefixes and Conversion of Units )  
a) Unit Systems

حفظ
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b)  International System (SI) Unit 

حفظ
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c)  Standard Units 

The Standard Length (The 

Standard Meter)

The Standard Mass (The 

Standard Kilogram)

The Standard Time (The 

Standard Second)
It is the distance between two 

engraved marks at the ends of 

a rod made of platinum and 

iridium alloy kept at 0oC.

It is the mass of a cylinder 

made of platinum and iridium 

alloy of specific dimensions 

kept at 0oC.

Usually 1 second measured w.r.t. :

Day and night times 

1 Sec =
1

24×60×60
=

1

86400
 Day

Recently:

An Atomic (Cesium) clock is used 

[Accurate]

Platinum-iridium alloy is rigid, chemically 

inactive, and not affected by surrounding 

temp. 

Cesium Clock usage:

1. Determination of the duration of the 

Earth's spin

2. Checking up on aviation and navigation.

3. Verify the journey schedule of 

spaceships.  
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d)Prefixes (Multiples and Fractions) of units in SI & Conversion of units  

حفظ

1) Liter (L) is volume unit of Liq. 
And gases (1L = 10-3 m3)

2) 1 gram (g) = 10-3 kg
3) 1 Ton = 103 kg  

Multiples Fraction 
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The reason of prefixes
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Fractions Examples

Multiples Examples 
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Do Not Forget
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من الوحده الأصليه  (المعطي)اللي هو طالبه أو اللي عندك  Factor  لإيجاد ال

prefix ال المطلوبهUnit  إعكس إتجاهات الأسهم بحيث تتحرك من ال

Power وطبعا هتغير الاشاره بتاعت الأس ال

بتساوي كام  SI Unit  هي ال : يعني تقولMilli (m)
Giga (G)
Nano (n) 
..
…
…

This method called Chain- Link 
conversion method: Multiply the 
original measurement by a 
conversion factor (a ratio of units 
that is equal to unity)
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Given 
Number 

with given 
prefix

New Number 
with Required 

prefix

1 Unit = ???? Of the Required Prefix (R) 

1 Unit = ???? Of the Given Prefix (G) 

How to convert same quantity with different prefixes in SI Units 
(1st Case: units without power)
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Example 5: 

Answer:  
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Given 
Number 

with given 
prefix

New Number 
with Required 

prefix

1 Unit = ???? Of the Required Prefix (R) 

1 Unit = ???? Of the Given Prefix (G) 

a) 86.2 cm x (  
1 𝑚

102 𝑐𝑚
 ) =  0.862    m

b) 86.2 cm x (  
10−3 𝑘𝑚

102 𝑐𝑚
 ) =  86.2 x 10−5  = 8.62 x 10−4   km

c) 86.2 cm x (  
103 𝑚𝑚

102 𝑐𝑚
 )=  862  mm

d) 86.2 cm x (  
106μ𝑚

102 𝑐𝑚
 )= 86.2 x 104 μm
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Tricks of the questions 1) Take care of the units of the choices
2) Changing the position of the decimal point

Moving decimal point to the Right then 
subtract the power  (RS)

Moving the decimal point to the left then 
add to the power (LA)

Ex1: 573.2105 x 102       = 
5732.105x 102-1= 57321.05x 101 = 

57321.05x 101-1 = 57321.05x 100 = 

57321.05

Ex2: 573.2105 x 10-2 = 
5732.105 x 10-2-1 = 5732.105 x 10-3 = 

57321.05 x 10-4 =  573210.5 x 10-5= 

5732105.0 x 10-6  

Ex1: 573.2105 x 102         = 
57.32105x 102+1= 57.32105x 103 = 

5.732105x 103+1 = 5.732105x 104 = 

0.5732.105 x 105 = 0.05732105 x 106 

Ex2: 573.2105 x 10-2 = 
57.32105 x 10-2+1 = 57.32105 x 10-1 = 

5.732105 x 10-1+1 =  5.732105 x 100= 

0.5732105 x 100+1 = 0.5732105 x 101 

Rule: RS- LA
Right Subtract- Left Add

Check from “ENG” button from Calculator
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Engineering 
Notation
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Example 6: 

Answer:  

a) 0.053 nm x (
1 𝑚

109 𝑛𝑚
 ) = 0.053 x 10−9= 0.53 x 10−10    m

b) 0.053 nm x (
1 𝑚

109 𝑛𝑚
 ) = 0.053 x 10−9 = 5.3 x 10−11    m 

c) 0.053 nm x (
1 𝑚

109 𝑛𝑚
 ) = 0.053 x 10−9 = 53 x 10−12    m

d) All the previous
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Given 
Number 

with given 
prefix

New Number 
with Required 

prefix

1 Unit = ???? Of the Required Prefix (R) 

1 Unit = ???? Of the Given Prefix (G) 
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How to convert same quantity with different prefixes in SI Units 
(2nd Case: units with power)

L 1:  Physical Measurements, Units and Dimensional Formula  

Same rule with powering the conversion factor with the same power of 
the given prefix or given unit.

Given 
Number 

with given 
prefix

New Number 
with Required 

prefix

1 Unit = ???? Of the Required Prefix (R) 

1 Unit = ???? Of the Given Prefix (G) 

Power
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Unit 1, Ch.1: Physical Measurements , L 1:  Physical Measurements 

Example 7: 

Answer:
1st transfer m3 to cm3 to able to compare between two values. 

1 m3 x 
100 𝑐𝑚

1 𝑚

3
 = 1 m3 x 

106 𝑐𝑚3

1 𝑚3  = 1 x 106 𝑐𝑚3

2nd then find number
1 x 106 𝑐𝑚3 = number of bottles x 104 𝑐𝑚3 
So, number of bottles will 102 = 100

Given 
Number 

with given 
prefix

New Number 
with Required 

prefix

1 Unit = ???? Of the Required Prefix (R) 

1 Unit = ???? Of the Given Prefix (G) 

Power
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How to convert same quantity with different prefixes in SI Units 
(3rd Case: nominator/denominator units convert )

L 1:  Physical Measurements, Units and Dimensional Formula  

Same previous rule for nominator and reciprocal for 
denominator 

Given 
Number 

with 
Given 
prefix

New 
Number 

with 
Required 

prefix

1 Unit = ???? Of 

the Required 

Prefix (R) 

1 Unit = ???? Of 

the Given Prefix 

(G) 

Nominator 

1 Unit = ???? Of 

the Given Prefix 

(G) 

1 Unit = ???? Of 

the Required 

Prefix (R) 

Denominator 
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Unit 1, Ch.1: Physical Measurements , L 1:  Physical Measurements 

Example 8: 

Answer:

36 
𝑘𝑚

ℎ
= 36

𝑘𝑚

ℎ
𝑥

1 𝑚

10−3 𝑘𝑚
 x 

1

3600
 ℎ

1 𝑠
= 36 𝑥

103 𝑚

3600 𝑠
= 10

𝑚

𝑠

Given 
Number 

with 
Given 
prefix

New 
Number 

with 
Required 

prefix

1 Unit = ???? Of 

the Required 

Prefix (R) 

1 Unit = ???? Of 

the Given Prefix 

(G) 

Nominator 

1 Unit = ???? Of 

the Given Prefix 

(G) 

1 Unit = ???? Of 

the Required 

Prefix (R) 

Denominator 
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Example 9: 

Unit 1, Ch.1: Physical Measurements , L 1:  Physical Measurements 

7.86 
𝑔

𝑐𝑚3 = 7.86
𝑔

𝑐𝑚3 𝑥
10−3𝑘𝑔

1 𝑔
 x 

102𝑐𝑚

1 𝑚

3

= 7.86 𝑥
106 𝑘𝑔

103𝑚3 = 7.86𝑥103 𝑘𝑔

𝑚3

Given 
Number 

with 
Given 
prefix

New 
Number 

with 
Required 

prefix

1 Unit = ???? Of 

the Required 

Prefix (R) 

1 Unit = ???? Of 

the Given Prefix 

(G) 

Nominator 

1 Unit = ???? Of 

the Given Prefix 

(G) 

1 Unit = ???? Of 

the Required 

Prefix (R) 

Denominator 

Answer:
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Significant Figures (Digits), it is rule that can express on the uncertainty 

in the measurement such that the last digit written down in a 

measurement is the first digit with some uncertainty.

This method is existed with tools (OR given in the problem) to help 

identifying the uncertainty instead of estimating it by eyes as in the 

following.
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How to count significant FIGURES:

Not Counted
Called: Place Keeper

Counted

Counted
Example 6 (i): 

Ex: 503           3SF
Ex: 503.0       4SF
Ex: 503.00     5SF
Ex: 00503       3SF
Ex: 00.0503       3SF
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Example 6 (j): 
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When combining measurements with different degrees of accuracy and precision, the 

number of significant digits in the final answer can be no greater than the number of 

significant digits in the least precise measured value
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Significant Figures in Calculations

Example 6 (k): 
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3) Dimensional Formula

[𝐀]= [M±a L±b T±c]

It is a form that represents derived quantities (infinite numbers) in 

terms of fundamental quantities (Length [L], Mass [M], and Time 

[T]); all must be in capital letters. 

Important Notes :
1) M not meter (m), it indicates to Mass
     L not litter (L), it indicates to Length
     T not Tension (T), it indicates to time
2) If the dimensions of both sides are 

    identical, so this relation may be correct   

   (not for sure), but if the dimensions are not 

   the same, so the relation must be incorrect

3) The dimensional formula could be  

    multiplied or divided but couldn`t be 

    added or subtracted unless they have the 

   same unit, and the result will be the same 

    without any numbers. 

Do Not 
Forget
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Example 7: 

What is the dimensional formula of velocity?

Solution: 

∵   velocity [v]= distance / time = [L]/[T] = [L][T-1] = [M0L1T-1]

Solution:  ∵ L.H.S unit is known to be m3, so its dimensional formula is 

[L3]= [M0L3T0]

∵ R.H.S is (Length)3 = m3 and also its dimensional is [L3].  

∴ 𝐿. 𝐻. 𝑆. = 𝑅. 𝐻. 𝑆. 

So, the relation may be correct (possible).

Example 8: 

Verify the relation of the volume of a cube, Volume (V)= (Length)3.
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Example 9: 

Solution:  

∵ L.H.S unit is known to be m3, so its dimensions is [L3]

∵ R.H.S is 2πr. h  = [L].[L] = [L2] 

∴ 𝐿. 𝐻. 𝑆. ≠ 𝑅. 𝐻. 𝑆. So, the relation is not correct at all. 

Example 10: 

Verify the relation of the volume of cylinder V= 2πr. h.
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Example 11: 
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