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LESSON 1 

Physical measurement 
 

  Measurement: 

It is the comparison between unknown physical quantity with known one to 

know how many times the unknown includes the known 

Measurement requirements:  

1 

1- Physical quantities to be measured:  
 

such as length, mass, time ,volume, weight, temperature, the distance, blood 

pressure.  
 

Classification of physical quantities 

Derivable physical quantities Basic physical quantities 

Quantities which can be expressed 

from other physical quantities 

such as speed, acceleration, 

momentum force ,work, power, 

energy and volume 

Quantities which can't be expressed 

from other physical quantities such as 

length, mass, time, temperature and 

electric charge 

 

Example:   

1- Volume of cuboid = length × width × height  

Volume is a derivable physical quantity which is derived from three lengths  

2- Velocity= time

ntdisplaceme

   

velocity is a derivable physical quantity which is derived from displacement and 

time    

3- Acceleration =         

acceleration is a derivable physical quantity which is derived from velocity 

and time    
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2- Measurement tools needed:  
 

 

 

 

 

 

 

 

Measuring tools 

Metric tape   , ruler,      micrometer and Vernier 

caliper 

 

 
 

Length scale 

Roman balance ,  two pan balance,      one pan balance  and digital 

balance 

 

Mass scale 

Hourglass, pendulum clock, stopwatch and digital 

clock 

 

Time scale 
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3- Units of measurement used:  
 

 

 

 

Measuring units 

Measuring systems  

 

Basic 

quantity 

 

Modern metric 

system(M.K.S) 

(International)  

British system 

(F.P.S) 

French system 

(Gauss) C.G.S 

Meter Feet Centimeter (cm) Length(L) 

Kilogram (Kg) Pound Gram (gm) Mass(M) 

Second (s) Second (s) Second (s) Time(T) 

Ampere (A)   Electric 

current 

intensity (I) 

Kelvin (K)   Absolute 

temperature 

(T) 

Mole (mol)   Amount of 

matter (n) 

Candela (cd)   Luminisity 

(Iv ) 

Radian   plane (flat) 

angle                

Astredian   Solid angle 

(stereophonic)  
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Standard Units 

 

- Standard reference (model)to Every unit of the fundamental quantity. 

1 - Standard meter:   

It is the distance between the two points at ends of rod of the alloy platinum –  
Iridium kept at 0oC near Paris. 

2 - Standard kilogram:  

It is the mass of cylinder of alloy of platinum – Iridium with fixed dimensions 

kept  at 0oC  near Paris. 

3 - Standard Second:  

  equal to 
86400

1
the average solar day.  

Note that:  

Day =  24 hours × 60 minute × 60 second = 86400 second 

Scientists have suggested that the use of cesium atomic clock to calibrate 

standard second because it is extremely accurate. 
 

 

Dimensions:  

Symbols of the fundamental quantities to express the derivable quantities. 

The dimensional formula: 

The formula to express the drivable physical quantities in terms of  three 

basic symbols . length (L)         mass (M)           time (T) 

Dimensional equation is written in the form of 

(A) =La Mb Tc Where [ A ] is the physical quantity, (a, b and c) are power of 

dimensions L,M and T respectively . 

Note that 

Numbers, fractions and numerical constants such as ( π ) don't have 
dimensions 
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Importance of dimensional equation  

1-Used to determine measuring the units of derivable physical quantities . 

Example  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example(1):  

  Deduce the dimensions of the following relationship (K.E = 1/2 m . v2 )   

√ Solution:  
     Dimensional equation =M.(LT-1)2   = M L2 T-2 

Example(2):  

Deduce the dimensions of the following relationship (P.E = m .a.d ) 

√ Solution:  
Dimensional equation =M.LT-2.L= M L2 T-2 

Measuring 

unit 

Dimensional 

equation 

Relationship 

with other 

quantities 

Physical 

quantity 

m2 L2 Length x width Area (A) 

m3 L3 Length x width x height Volume( Vo1) 

 m.s -1 = m/s       

T

L
 = L T -1 =  velocity     

  -------------------- 

m s-2  or m /s2 
  = LT-2

  
acceleration 

------------------ 
Kg.m-3=kg/ m3 

3
L

M
 = ML-3 mass ÷ volume Density  

Kg.m.s-1=Kgm/s MLT-1 Mass x velocity momentum 

Kg.m.s-2=Kgm/s2 

=Newton 

MLT-2 Mass x acc Force (F) 

Kg.m-2.s-2=Kgm2/s2 

=Joule 

MLT-2xL=ML2T-2 Force x distance Work,energy 

(W) 

kgm2s-3=watt 
T

TML
22 −

=ML2T-3 Energy/time Power (P) 

Kg.m-1s-2 

=kg/ms2 
2

2

L

MLT
−

=ML-1T-2 
Force / Area Pressure 
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2-Test the validity of laws where the dimensions must be both sides of the 

equation are identical. 

 

Example(1):  

if the volume of the cylinder determines from the relationshipVol = πrh  , where 

(r) is the radius of the cylinder base and (h) is cylinder height, prove by using 

dimensional equation the validity of that equation  

√  Solution:  
Dimensional equation for the left side is L3 (volume ) 

Dimensional equation for the right side L x L = L2  ( π ) has no dimension 

Dimensions of both sides of the equation do not match, so equation error  

Example(2):  

Prove by using dimensional equation the validity of the following equation  

V=a.t 

√  Solution:  
Dimensional equation for the left side is L.T-1 

Dimensional equation for the right side LT-2 x T = L.T-1  

Dimensions of both sides of the equation are equal so equation is correct. 

Example(3):  

Prove by using dimensional equation the validity of the following equation  

d=vt+1/2a.t3 

√  Solution:  

Dimensional equation for the left side is L. 

Dimensional equation for the right side LT-1 x T + LT-2.T3  = L+L.T1  

Dimensions of both sides of the equation aren't  equal so equation is incorrect. 


