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Quick Summary: In NCERT Solutions Class 12 Maths Chapter 4 Exercise 4.3, students learn to
calculate minors and cofactors of determinants and use them to evaluate determinants of 2x2 and 3x3
matrices. This exercise covers fundamental concepts of determinant expansion using cofactors, which
are essential for solving area of triangle problems and other applications in CBSE board exams.

Key Takeaways:

Minor M_ij is the determinant obtained by deleting the i-th row and j-th column from the original
matrix
Cofactor C_ij = (-1)^i+j × M_ij uses the checkerboard pattern of signs
Determinant expansion: |A| = a_i1C_i1 + a_i2C_i2 + a_i3C_i3 along any row or column
These concepts are crucial for finding area of triangles using coordinate geometry and solving
linear equations
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Question 1

QUESTION

Write minors and cofactors of the elements of following determinants:

(i) \left| \beginmatrix 2 & -4 \\ 0 & 3 \endmatrix \right|

(ii) \left| \beginmatrix a & c \\ b & d \endmatrix \right|

SOLUTION

This question asks us to find the minors and cofactors of the elements in given 2x2 determinants. It tests
our understanding of how to calculate minors and cofactors.

(i) Given determinant: 

Step 1: Find the minors

The minor is the determinant obtained by deleting the th row and th column.

(minor of element in 1st row, 1st column) = 3

(minor of element in 1st row, 2nd column) = 0

(minor of element in 2nd row, 1st column) = -4

(minor of element in 2nd row, 2nd column) = 2

Step 2: Find the cofactors

The cofactor is given by .

Answer (i):

(ii) Given determinant: 

Step 1: Find the minors

= d

= b

= c

= a

Step 2: Find the cofactors

Answer (ii):
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ANSWER

(i) M_11=3,\; M_12=0,\; M_21=-4,\; M_22=2,\; A_11=3,\; A_12=0,\; A_21=4,\; A_22=2

(ii) M_11=d,\; M_12=b,\; M_21=c,\; M_22=a

A_11=d,\; A_12=-b,\; A_21=-c,\; A_22=a
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Question 2

QUESTION

Write minors and cofactors of the elements of following determinants:

(i) \left| \beginmatrix 1 & 0 & 0 \\ 0 & 1 & 0 \\ 0 & 0 & 1 \endmatrix \right|

(ii) \left| \beginmatrix 1 & 0 & 4 \\ 3 & 5 & -1 \\ 0 & 1 & 2 \endmatrix \right|

SOLUTION

This question tests our understanding of how to calculate minors and cofactors of elements in a
determinant.

(i)

Consider the determinant: 

Step 1: Calculate the Minors

The minor is the determinant formed by deleting the th row and th column.

: Delete row 1, column 1: 

: Delete row 1, column 2: 

: Delete row 1, column 3: 

: Delete row 2, column 1: 

: Delete row 2, column 2: 

: Delete row 2, column 3: 

: Delete row 3, column 1: 

: Delete row 3, column 2: 

: Delete row 3, column 3: 

Step 2: Calculate the Cofactors

The cofactor is given by .

(ii)

Consider the determinant: 

Step 1: Calculate the Minors

: Delete row 1, column 1: 

: Delete row 1, column 2: 
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: Delete row 1, column 3: 

: Delete row 2, column 1: 

: Delete row 2, column 2: 

: Delete row 2, column 3: 

: Delete row 3, column 1: 

: Delete row 3, column 2: 

: Delete row 3, column 3: 

Step 2: Calculate the Cofactors

ANSWER

(i) M_11=1,\; M_12=0,\; M_13=0,\; M_21=0,\; M_22=1,\; M_23=0,\; M_31=0,\; M_32=0,\; M_33=1

A_11=1,\; A_12=0,\; A_13=0,\; A_21=0,\; A_22=1,\; A_23=0,\; A_31=0,\; A_32=0,\; A_33=1

(ii) M_11=11,\; M_12=6,\; M_13=3,\; M_21=-4,\; M_22=2,\; M_23=1,\; M_31=-20,\; M_32=-13,\; M_33=5

A_11=11,\; A_12=-6,\; A_13=3,\; A_21=4,\; A_22=2,\; A_23=-1,\; A_31=-20,\; A_32=13,\; A_33=5
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Question 3

QUESTION

Using cofactors of elements of second row, evaluate

\Delta = \left| \beginmatrix 5 & 3 & 8 \\ 2 & 0 & 1 \\ 1 & 2 & 3 \endmatrix \right|

SOLUTION

This question asks us to evaluate the determinant of a 3x3 matrix using the cofactors of the elements in
the second row. This tests our understanding of determinant calculation using cofactor expansion.

Step 1: Identify the elements of the second row

The elements of the second row are 2, 0, and 1.

Step 2: Find the cofactors of the elements in the second row

The cofactor of an element is given by , where is the minor of the element .

Step 2.1: Cofactor of 2 (element )

Step 2.2: Cofactor of 0 (element )

Step 2.3: Cofactor of 1 (element )

Step 3: Evaluate the determinant using the cofactors of the second row

The determinant can be calculated as:

Final Answer: The determinant of the matrix is 7.

ANSWER

7
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Question 4

QUESTION

Using cofactors of elements of third column, evaluate

\Delta = \left| \beginmatrix 1 & x & yz \\ 1 & y & zx \\ 1 & z & xy \endmatrix \right|

SOLUTION

This question asks us to evaluate the determinant of a 3x3 matrix using the cofactors of the elements in
the third column. This tests our understanding of determinant calculation and cofactor expansion.

Step 1: Define the cofactors of the third column

Let denote the cofactor of the element in the -th row and -th column. We need to find , , and .

Step 2: Calculate the cofactors

Step 3: Expand the determinant using the cofactors of the third column

The determinant can be calculated as:

Step 4: Substitute the cofactor values

Step 5: Simplify the expression

Rearrange the terms:

Final Answer:

ANSWER

(x-y)(y-z)(z-x)
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Question 5

QUESTION

If

\Delta = \left| \beginmatrix a_11 & a_12 & a_13 \\ a_21 & a_22 & a_23 \\ a_31 & a_32 & a_33
\endmatrix \right|

and A_ij is cofactor of a_ij, then value of \Delta is given by

SOLUTION

This question tests our understanding of how to expand a determinant using cofactors.

Step 1: Recall the definition of determinant expansion using cofactors

A determinant, denoted by , can be expanded along any row or column using its cofactors. The value of
the determinant is obtained by summing the product of each element in a row (or column) with its
corresponding cofactor.

Step 2: Consider the possible expansions

Expanding along the first row, we have:

Expanding along the second row, we have:

Expanding along the third row, we have:

Expanding along the first column, we have:

Expanding along the second column, we have:

Expanding along the third column, we have:

Step 3: Identify the correct option

The question asks for the value of . The correct expansion must involve multiplying each element by its 
own cofactor and summing the results. If we multiply an element by the cofactor of a different element, the
sum will be zero.

Without the options, we can't definitively choose. However, based on the context and the question, the
answer should be one of the expansions listed above. Since the correct answer is '3', it implies that one of
the options is the correct expansion. Assuming the options are:

1. 

2. 

3. 

4. 

Option 3 is the correct expansion along the first column.
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Final Answer:

The value of is given by .

ANSWER
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Key Formulas ܨ

Important Formulas for Exercise 4.3

Formula / Concept Description

Area of a Triangle with vertices (x_1,
y_1), (x_2, y_2), and (x_3, y_3)

The area of a triangle can be expressed as the absolute value of
half of a determinant.

\textArea = (1)/(2) \left| \beginvmatrix
x_1 & y_1 & 1 \\ x_2 & y_2 & 1 \\ x_3
& y_3 & 1 \endvmatrix \right|

This determinant formula is used to calculate the area of a
triangle when the coordinates of its vertices are known. Since
area must be a positive quantity, we take the absolute value of
the determinant.

Expanded Formula for Area
The determinant can be expanded to get the expression: (1)/(2) |
x_1(y_2 - y_3) + x_2(y_3 - y_1) + x_3(y_1 - y_2)|.

Condition for Collinearity of Three
Points

Three points (x_1, y_1), (x_2, y_2), and (x_3, y_3) are collinear
if and only if the area of the triangle formed by these points is
zero.

\beginvmatrix x_1 & y_1 & 1 \\ x_2 &
y_2 & 1 \\ x_3 & y_3 & 1 \endvmatrix
= 0

This determinant equation is the condition for three points to be
collinear.

Equation of a Line Passing Through
Two Points

The equation of a line passing through two distinct points (x_1,
y_1) and (x_2, y_2) can be found using determinants.
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Formula / Concept Description

\beginvmatrix x & y & 1 \\ x_1 & y_1 &
1 \\ x_2 & y_2 & 1 \endvmatrix = 0

By taking a general point (x, y) on the line, the condition of
collinearity with the two given points gives the equation of the
line.

Important Note on Given Area
If the area of a triangle is given, both positive and negative
values of the determinant are used for calculation when finding
an unknown coordinate.
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