Basic Mathematics

Determinants
Determinant: The arrangement of numbers in equal number of rows & columns , written in between

two vertical lines is called the determinant.
Row : The Horizontal arrangement is called Row.
Column : The Vertical arrangement is called Column.
Order of the determinant: The equal number of rows and columns , are called the order of the

determinant.
Determinant of Order 2:

An arrangement of four numbers in 2 vertical rows and columns enclosed between two straight lines is called as determinant of order 2.
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And the value of the determinant is given by, 
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Determinant of Order 3:

An arrangement of nine numbers in 3 vertical rows and columns enclosed between two straight lines is called as determinant of order 3.
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And the value of the determinant is given by, 
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 Ex.1: Evaluate 
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Soln.:
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Ex.2: solve
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Soln.: 
Given 
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Expanding determinants on both sides, we get 
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On factorizing, we have:
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Ex.3: solve
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Soln.:

Ex.4: solve
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Soln.:
Ex.5: Evaluate
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Soln.:

Ex.6: Evaluate
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Soln.:

Ex.7: Find x if
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Ex.8: Find x if
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Soln.:

Ex.9: Find x if
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Soln.:

Ex.10: What value of  x makes the determinant
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  equal to -4?

Soln.:

Basic Properties of Determinants:

1. The value of determinant is zero if, all the elements of row or column is zero.

Or any two rows or columns are identical.

2. The value of determinant is unchanged if rows are interchanged with columns.

3. If two rows or columns are interchanged then value of determinant is changed by sign.

4. If all elements of the row or column are multiplied by constant then value of determinant is multiplied by that constant.
5. If each element of any row or column be multiplied by the same number and this product is added or subtracted to the corresponding elements of any other row or column, then the value of determinant remains unchanged.   
Ex.6: Evaluate using properties
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Soln.:
Given, 
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By, 
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By, 
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By, 
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As Row 1 = Row 2
Determinant, 
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Crammer’s Rule:
How to find the unknown variables in a linear equation. 
In this example, two unknown variables from two linear equations need to be found.

 Ex.11.Solve the following equations by Crammer’s rule, 
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Soln.: For given equations ,
Let, 
[image: image44.wmf]b

y

a

x

=

-

=

-

3

1

,

1

1


Let, 
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Now,
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By using Crammer’s rule,
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and
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In this example, three unknown variables from three linear equations need to be found. 

 Ex.12.Find x using Crammer’s rule if, 
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Soln.: Given equations can be written as,
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Now,
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By using Crammer’s rule,
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 is required solution.

Ex.13.Solve the following equation and find the value of x, y, z. 
3x + y + z = 3 
2x + 2y + 5z = -1 
x - 3y - 4z = 2 
Soln.:
	Δ =
	3

1
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-3

-4





= 3(-8 + 15) - 1(-8 - 5) + 1(-6 - 2) 
= 21 + 13 - 8 
= 26 

Here Determinant is not equal to zero, Hence the Cramer's rule can be applicable. 
x = ∆x / ∆ , y = ∆y / ∆ , z = ∆z / ∆ 

	Δx =
	 3

 1

 1

-1

 2

 5

 2

-3

-4





=3( -8 + 15) - 1(4 - 10) + 1(3 - 4) 
= 21 + 6 - 1 
∆x = 26 


	Δy =
	 3

 3

 1

 2

-1

 5

 1

 2

-4





= 3(4 - 10) - 3(-8 - 5) + 1(4 + 1) 
= -18 + 39 + 5 
∆y = 26 

	Δz =
	 3

 1

 3

 2

 2

-1

 1

-3

 2





= 3(4 - 3) - 1(4 + 1) + 3(-6 -2) 
= 3 - 5 - 24 
∆z = -26 

By using Cramer's rule: 
x = ∆x / ∆
x = 26 / 26 
x = 1 
y = ∆y / ∆
y = 26 / 26 
y = 1 
z = ∆z / ∆ 
z = 26 / -26 
z = -1 
So the Unknown variables are x = 1, y = 1 & z = -1 

Cramer's Rule Practice Problems 
Solve the following equations using Cramer's Rule 
1. 4x + 3y + 1 = 0 
    -y + 2x = 3 


2. 1/y + 2/x =5 
   -1/x + 3/y = 8 


3. x + 2y - z = 5 
  2x - y + z = 1 
  3x + 3y - 2z = 8 


4. x + z = 1 
    y + z = 1 
    x + y = 4 


5. 4x - y + 3z = 2 
      x + 5y - 2z = 3 
    3x +2y + 4z = 6 

� EMBED Equation.3  ���





� EMBED Equation.3  ���








Page 1 of 1

[image: image66.wmf]1

2

2

=

-

-

=

D

D

=

x

x

[image: image67.wmf]9

8

-

-

=

_1435828148.unknown

_1436092906.unknown

_1436103816.unknown

_1436105322.unknown

_1436105571.unknown

_1436170557.unknown

_1436172910.unknown

_1436173778.unknown

_1436173752.unknown

_1436172831.unknown

_1436170416.unknown

_1436170499.unknown

_1436170312.unknown

_1436105369.unknown

_1436105440.unknown

_1436105344.unknown

_1436104246.unknown

_1436104391.unknown

_1436104691.unknown

_1436104298.unknown

_1436103956.unknown

_1436104096.unknown

_1436104176.unknown

_1436103841.unknown

_1436093330.unknown

_1436098210.unknown

_1436103672.unknown

_1436093582.unknown

_1436093101.unknown

_1436093213.unknown

_1436092996.unknown

_1436088211.unknown

_1436088455.unknown

_1436092551.unknown

_1436092870.unknown

_1436089285.unknown

_1436088333.unknown

_1436088407.unknown

_1436088285.unknown

_1435828400.unknown

_1436084847.unknown

_1436085195.unknown

_1436084740.unknown

_1435828303.unknown

_1435828378.unknown

_1435828230.unknown

_1435825553.unknown

_1435828013.unknown

_1435828036.unknown

_1435828066.unknown

_1435827687.unknown

_1435827861.unknown

_1435827977.unknown

_1435825686.unknown

_1435820239.unknown

_1435825357.unknown

_1435825514.unknown

_1435820240.unknown

_1435820237.unknown

_1435820238.unknown

_1435820236.unknown

