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Course outline



Chapter 1 

Physics and Measurement

LECTURE OUTLINE:

• 1.1 Standards of Length, Mass, and Time

• 1.4 Dimensional Analysis

• 1.5 Conversion of Units



1.1 Standards of Length, Mass, and Time

• �In 1960, an international committee established 
a set of standards for the fundamental quantities 
of science. It is called the Système International 
(SI) Système International (SI), which are 
Length, Mass, and Time and its fundamental 
units are the meter (m), kilogram (kg), and 
second (s). 

• �Other standards for SI fundamental units are: 
Temperature (Kelvin), Electric current (Ampere), 
Luminous intensity (candela), and the Amount of 
substance (mole).



In mechanics, there are three basic quantities: length, mass, and time

• All other quantities in mechanics can be expressed in terms of 
these three.

• Length: SI Unit of length is: meter (m).

• Mass: SI Unit of mass is: kilogram (kg)

• Time: SI Unit of time is: second (s)



Derived Quantities

• When a quantity involves the measurement 

of 2 or more fundamental quantities it is 

called a Derived Quantity

• The units of these are called Derived Units







• In many situations, you may have to derive or 
check a specific equation. A useful and powerful 
procedure called dimensional analysis can be 
used to assist in the derivation or to check your 
final expression.

• As a simple method: 

Left Hand Side must = Right Hand Side



1.4 Dimensional Analysis

• Dimension: it denotes the physical nature of a 
quantity

• Example: distance: could be in meters, yards, 
or micrometers. But over all it is: a length

• Symbols we are going to use are:

 dimension of length: [L]

 dimension of mass: [M]

 dimension of time: [T]



Derived Quantity

Basic Quantity



Dimensional Analysis

• Dimensional Analysis is a technique to check the 
correctness of an equation or to assist in deriving 
an equation. 

• Dimensions (length, mass, time, combinations) 
can be treated as algebraic quantities add (+), 
subtract (-), multiply (x), divide (:) 

• Both sides of equation must have the same 
dimensions. 



EXAMPLE:









1.5 Conversion of Units
Some times it is necessary to convert units from 

one measurement system to another, or to 
convert within a system, for example, from 
kilometers to meters.

Examples:1 mile = 1 609 m = 1.609 km 

• 1 ft = 0.304 8 m = 30.48 cm

• 1 m = 39.37 in. = 3.281 ft 

• 1 in. = 0.025 4 m = 2.54 cm (exactly)





Proplem Section 1.5 Conversion of Units

21. A rectangular building lot is 100 ft by 150 ft. Determine the area 
of this lot in m2.

………………………………………………………………….

25. A solid piece of lead has a mass of 23.94 g and a volume of 2.10 
cm3. From these data, calculate the density of lead in SI units 
(kg/m3).

…………………………………………………………………………
.

31. One gallon of paint (volume=3.78 ×10-3 m3) covers an area of 
25.0 m2. What is the thickness of the paint on the wall?


