
Basic Concepts in Chemistry class 11

Lecture Notes on Dimensional Analysis and Its Applications

Dimensional Analysis

Dimensional analysis is a mathematical technique used in physics and chemistry to convert one set of 
units to another, to check the correctness of equations, and to derive relations among physical 
quantities.

Basic Concepts

1. Dimensions: The fundamental nature of a physical quantity. Common dimensions include mass 
(M), length (L), time (T), temperature (Θ), electric current (I), amount of substance (N), and luminous 
intensity ( J).

2. Dimensional Formula: An expression showing the powers to which the fundamental units are 
raised to represent a derived unit of a physical quantity. For example, the dimensional formula of 
force is .

3. Dimensional Equation: An equation obtained by equating a physical quantity with its dimensional 
formula. For example, for force .

Applications

1. Unit Conversion: Dimensional analysis simplifies the process of converting one unit of 
measurement to another. For instance, converting kilometers to meters or grams to kilograms.

2. Checking Equations: Ensuring that both sides of an equation have the same dimensions. For 
example, in the equation for kinetic energy , dimensions are:

Left-hand side: 
Right-hand side: 
Since dimensions match, the equation is dimensionally correct.

3. Deriving Formulas: Using the principle of homogeneity of dimensions, new formulas can be 
derived. For example, deriving the formula for the period of a simple pendulum. By assuming it 
depends on the length  and the acceleration due to gravity :

Dimensions: 
Equating dimensions: 

Thus,  where  is a dimensionless constant.
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4. Scaling Laws: Predicting how physical quantities change with size. For example, the volume of a 
sphere scales with the cube of its radius.

5. Dimensional Consistency in Equations: All terms in a physically meaningful equation must have 
the same dimensions. For example, in the Bernoulli equation for fluid flow:

Each term must have dimensions of .

6. Simplifying Complex Problems: Reducing complex physical situations to simpler, dimensionally 
consistent forms.

Examples

1. Velocity: Converting 90 km/h to m/s:

2. Energy: Checking dimensional consistency of potential energy:

Dimensions: 

Key Takeaways

Dimensional Analysis: Essential for checking the correctness and consistency of physical 
equations.
Applications: Unit conversions, deriving relationships, checking equation correctness, and 
simplifying physical problems.
Principle of Homogeneity: Ensures that equations are dimensionally consistent and valid across 
different systems of units.

These notes summarize the essential concepts and applications of dimensional analysis as covered in 
the provided lecture notes in "Basic Concepts in Chemistry" .
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