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CONCEPT QUICKSTART – Types of Matrices 

Unit: Unit 3: Matrices  

Subject: For CBSE Class 12 Mathematics 

SECTION 1: UNDERSTANDING THE CONCEPT 

Classifying matrices is a strategic move that turns a collection of numbers into a powerful 
mathematical toolkit. Think of "Types of Matrices" not as a list of names to memorize, but as a 
set of structures that allow you to choose the right "tool" for solving complex systems of 
equations efficiently. In Class 12, we learn these because the specific structure of a matrix 
determines the shortcuts and rules you can use to make difficult problems much simpler. 

1.1 What Are Types of Matrices? The "Big Idea" is that a matrix is more than just a table; it is 
an ordered rectangular array with specific functional properties. Many students feel 
overwhelmed by these grids, thinking they are just complicated tables. Don't worry—it’s 
actually just a smart way to organize data where the position of every element (aᵢⱼ) determines 
the "rules" the matrix must follow. Whether a matrix is square or diagonal changes how it 
behaves in calculations, just like different shapes in geometry have different properties. 

1.2 Why It Matters Understanding matrix types has a massive "So What?" factor. For 
instance, knowing a matrix is an Identity matrix or a Zero matrix allows us to simplify complex 
calculations in budgeting and sales projections instantly. In fields like cryptography (encoded 
messaging), genetics, and economics, these specific structures allow us to process vast 
amounts of data using simple algebraic steps. By identifying the type, you turn what could be 
hours of manual work into seconds of simple operations. 

1.3 Prior Learning Connection You’ve actually already mastered the foundations needed for 
this topic in earlier classes: 

• Basic Coordinate Geometry: Just as you locate a point (x, y) on a plane, you will 
locate elements in a matrix using row and column "coordinates." 

• Simple Algebraic Equations: Solving for variables like 'x' or 'y' is the core of "Equality 
of Matrices" problems. 

• Ordered Thinking: Understanding that order matters (like in sets or coordinates) helps 
you see why a 2 × 3 matrix is different from a 3 × 2 matrix. 

1.4 Core Definitions Here are the essential structures you need to know, exactly as defined in 
your NCERT textbook: 

• Row Matrix • NCERT Reference: Page 39, Section 3.3 (ii) • Definition: B = [bᵢⱼ]₁ₓₙ is a row 
matrix because it has only one row. • Used In: Representing single data sets, like the items 
possessed by one specific person. 
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• Column Matrix • NCERT Reference: Page 39, Section 3.3 (i) • Definition: A = [aᵢⱼ]ₘₓ₁ is a 
column matrix because it has only one column. • Used In: Representing variables in systems 
of equations or single-point coordinates. 

• Square Matrix • NCERT Reference: Page 39, Section 3.3 (iii) • Definition: A = [aᵢⱼ]ₘₓₙ is a 
square matrix if m = n (number of rows equals number of columns). • Used In: Finding 
determinants, calculating inverses, and most advanced matrix operations. 

• Diagonal Matrix • NCERT Reference: Page 40, Section 3.3 (iv) • Definition: A square matrix B 
= [bᵢⱼ]ₘₓₘ is diagonal if bᵢⱼ = 0 when i ≠ j (all non-diagonal elements are zero). • Used In: 
Simplifying matrix multiplication and specific geometric transformations. 

• Scalar Matrix • NCERT Reference: Page 40, Section 3.3 (v) • Definition: A diagonal matrix 
where bᵢⱼ = 0 when i ≠ j and bᵢⱼ = k (a constant) when i = j. • Used In: Uniform scaling of figures 
and growth models. (Note: If k = 1, it becomes an Identity matrix). 

• Identity Matrix • NCERT Reference: Page 40, Section 3.3 (vi) • Definition: A square matrix A 
= [aᵢⱼ]ₙₓₙ where aᵢⱼ = 1 if i = j and aᵢⱼ = 0 if i ≠ j. • Used In: Multiplicative identity problems—it acts 
exactly like the number '1' in matrix algebra. 

• Zero Matrix • NCERT Reference: Page 41, Section 3.3 (vii) • Definition: A matrix O where all 
elements are 0. • Used In: Additive identity problems—it acts exactly like the number '0' in 
matrix algebra. 

These formal definitions are the language of the NCERT curriculum and the keys to scoring 
well in your board exams. 

SECTION 2: WHAT NCERT SAYS 

The NCERT textbook serves as the "Gold Standard" for CBSE examinations because it sets the 
exact boundary for what is "in-scope." Mastering the specific language, conditions, and 
examples used in the text is the most reliable way to ensure you meet the board's marking 
criteria. 

2.1 Key Statements According to the NCERT guidelines, you should keep these foundational 
rules in mind: 

1. Matrix Definition: A matrix is an "ordered rectangular array" of numbers or functions 
(Definition 1). 

2. Equality Condition: Two matrices are equal ONLY if they have the same order AND 
their corresponding elements are identical (Definition 2). 

3. Addition Rule: You can only add or subtract two matrices if they are of the same order. 
If the orders differ, the operation is "not defined." 

4. Square Matrix Property: In a square matrix of order n, the elements a₁₁, a₂₂, ..., aₙₙ 
form the "diagonal." 
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5. Scalar vs. Identity: Every Identity matrix is a Scalar matrix, but a Scalar matrix is only 
an Identity matrix if the constant k = 1. 

2.2 Examples and Exercises To see these rules in action, pay close attention to these 
textbook sections: 

• Example 2 (Page 38): This teaches you how to find all possible orders of a matrix given 
the total number of elements. So What? It proves that "order" is just a pair of factors of 
the total element count. 

• Example 3 (Page 38): A crucial "Construction" problem showing how to build a matrix 
from a rule. So What? It ensures you understand the address (i, j) of every element. 

• Example 4 & 5 (Page 41-42): These show how "Equality of Matrices" creates simple 
equations. So What? This links matrix structure directly back to the algebra you 
already know. 

• Practice Range: Master Exercise 3.1 (Questions 1 through 10) to cover all 
foundations required for the boards. 

With these NCERT essentials locked in, let's look at how to tackle these questions in the 
exam. 

SECTION 3: PROBLEM-SOLVING AND MEMORY 

Mastering mathematics is all about pattern recognition. Once you identify which "family" a 
question belongs to, solving it becomes a simple matter of following a pre-set blueprint. 

3.1 Problem Types 

• Problem Type: Construction • Structural Goal: Building a complete matrix from a 
mathematical rule. • Recognition Cues: "Construct a matrix," "elements are given by aᵢⱼ = ...," 
"order m × n." • What You're Really Doing: You are creating a grid of a specific size and 
calculating each "cell" value one-by-one using the provided formula. • NCERT References: 
Example 3; Exercise 3.1 (Q4, Q5). • Confusable Types: Don't confuse this with "Equality" 
problems; here, you are creating a matrix, not comparing two existing ones. 

• Problem Type: Element Location • Structural Goal: Finding a specific number or its 
"address" within a matrix. • Recognition Cues: "Write the elements a₁₃, a₂₁," "Identify the entry 
in the second row." • What You're Really Doing: Using the (row, column) address system to 
"pick" the right number. • NCERT References: Example 1; Exercise 3.1 (Q1). • Confusable 
Types: Be careful not to flip the numbers. The first number is always the Row (horizontal). 

• Problem Type: Equality of Matrices • Structural Goal: Solving for unknown variables (x, y, z) 
by comparing two matrices. • Recognition Cues: An equals sign (=) between two matrices, 
"Find the values of...", and both matrices having identical dimensions. • What You're Really 
Doing: Creating simple algebraic equations by saying "Top-left of A = Top-left of B." • NCERT 
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References: Example 4, 5; Exercise 3.1 (Q6, Q7). • Confusable Types: Always check the order 
first. If the orders aren't identical, you cannot compare them! 

3.2 Step-by-Step Methods 

• Type: Finding Variables via Equality • Pre-Check: Verify that both matrices have the same 
order (e.g., both are 2 × 2). • Step 1: Identify Pairs — Locate the elements containing the 
variables (x, y, etc.). • Step 2: Create Equations — Set the corresponding elements equal 
(e.g., x + 3 = 0). • Step 3: Solve Algebraically — Solve each simple equation for its variable. • 
Step 4: Verify — Briefly check if the values fit in other corresponding spots. • Variants: You 
might occasionally see simultaneous equations (like a + b = 4 and a - b = 2). • When NOT to 
Use: Do not attempt if orders differ; the variable values cannot be determined. 

• Type: Constructing a Matrix • Pre-Check: Note the required order (m × n) so you know how 
many elements to calculate. • Step 1: General Setup — Draw a placeholder matrix with 
addresses (a₁₁, a₁₂, etc.). • Step 2: Apply Rule — Put the row number (i) and column number 
(j) into the given formula. • Step 3: Calculate — Simplify the math for each specific entry. • 
Step 4: Final Fill — Place your answers into the final matrix structure. • Variants: Formulas 
often involve absolute values | | or fractions. 

3.3 How to Write Answers To score full marks, present your logic line-by-line so the examiner 
can easily follow you: 

L1: Given Matrices: [Show Matrix A] = [Show Matrix B] L2: Since the matrices are equal, their 
corresponding elements must be equal. L3: Comparing corresponding elements: L4: [Write 
Equation 1, e.g., x + 3 = 0] L5: [Write Equation 2, e.g., y - 2 = 5] L6: Solving these, we get: x = -3, 
y = 7. L7: Final Values: x = -3, y = 7. 

Essential Phrases: 

• "By equality of matrices, we have..." 

• "Comparing corresponding elements..." 

• "Since the order of both matrices is the same..." 

3.4 Common Mistakes 

• Pitfall [1]: Order Confusion • Category: Logic • Occurs In: Step 1 (Pre-check) • Wrong: 
Assuming a 2 × 3 matrix can be equal to a 3 × 2 matrix. • ✓ Fix: Always write the order (Rows × 
Columns) below each matrix before you start. 

• Pitfall [2]: Address Swapping • Category: Formatting • Occurs In: Element Location • 
Wrong: Thinking a₂₁ means Column 2, Row 1. • ✓ Fix: Use the "RC" rule (Row first, then 
Column). Row is horizontal; Column is vertical. 
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• Pitfall [3]: Scalar Multiplication Error • Category: Algebra • Occurs In: Operations • Wrong: 
Multiplying only the first row by a number (k). • ✓ Fix: A scalar (k) must be multiplied by EVERY 
single element in the matrix. 

3.5 Exam Strategy In your board exam, follow this simple progression: Master Foundational 
Identifications (Order) → Move to Construction → Perfect Equality Problems. Recent 
papers show that 1-mark and 2-mark questions almost always focus on Equality of Matrices 
and finding Possible Orders for a specific number of elements. Focus your practice there 
first! 

3.6 Topic Connections Today's work makes the next units much easier: 

• Determinants: You can only find a determinant for a Square Matrix. 

• Inverses: The Identity Matrix (I) is the key to understanding how a matrix "undoes" its 
own operations. 

3.7 Revision Summary 

• A matrix is an ordered rectangular array of numbers or functions. 

• The order m × n represents 'm' rows and 'n' columns. 

• A Square Matrix has an equal number of rows and columns (m = n). 

• In a Diagonal Matrix, all elements outside the diagonal are zero. 

• A Scalar Matrix is a diagonal matrix where all diagonal elements are the same constant 
k. 

• An Identity Matrix has 1s on the diagonal and 0s everywhere else. 

• Equality requires the same order and identical corresponding elements. 

• Matrix addition is defined only for matrices of the same order. 

• Memory Aid: "RC Cola" — Always count Rows first, then Columns!       

 


