CHAPTER 4

DAY 9 - DETERMINANTS, AREA OF TRIANGLE

Determinant of a Matrix

Every square matrix A = [aij] of order n, is associated with a number called the

determinant of the matrix.

=

The determinant of a square matrix A is denoted by |A| and read as determinant of A.
Only square matrices have determinants.

The determinant of matrix is found as follows,

e For a square matrix of order 1,

* Eg:A=]a],|lAl=a

e For asquare matrix of order 2,
= Eg:letA=1[6923],
|[A]|=16923|=(6%x3)+ (2%X9)= 18 + 18 = 36

e For asquare matrix of order 3,
» let A=[124 —130410]
[Al="1124 —130410]|
=4|—1341|+0|1241|+ 0|12 — 13|

=4(-1-12)-01-8)+0B8+2)= —52
Result
® |AB|= |A||B|
o |47|=141"
o |4l = 4|
® Let A be a square matrix of order n and k be any scalar. Then |kA| = kn|A|

e The determinant of a square matrix is same when expanded along any row/column.

Note



e While finding the determinant of a matrix, expand along the row/column that
contains more zeroes so that it is easy to find.

Area of a triangle

Area of a triangle with vertices (xl, yl), (xz, yz) and (x3, y3) is given by

- L
Area = 2|x1y11x2y21x3y31|

Note

® Since area is always positive, we always take the absolute value of the determinant.
e If we need to find the points when area is given, we must.use both the positive and

negative values of area.
e |Ifarea = 0, then the points are collinear.

e To find the equation of a line when two points are given, we take the third point as

(x, ¥) and equate the area of triangle to 0.

Questions

1. Find determinant of the following matrices

A =[0 sinsina — coscosa — sinsina 0 sinsinf3 coscosa — sinsinf3 0]
b. A=[24 =5 — 1]

c. 4=3 =1 -200 —13 —50]

2. IfA =[1242]thenshow that |24]| = 4|4]
3. Findthe values of x if

a. |2451|= |2x46x]|

b. [x218x|= |62186|

4. The value of the determinant |sin sin 10 — cos cos 10 sinsin 80 coscos 80 |is

(-1,1,0, =2



5. If Aand B are matrices of order 3 suchthat |[A| = — 1, |B|] = 3,then|34B]|is
(-9 —-27, —81,9)

6. Find the area of triangle with vertices
a. (1, 0), (6, 0), (4, 3)
b. (-2, —3),3,2),(-1 —-198)

7. Find the value of k if
a. Area = 4 sq. units and vertices are (k, 0), (4, 0), (0,2)
b. Area = 35sq. units and vertices are (2, — 4), (5, 4), (k, 4)

8. Find the equation of line joining the points
a. (1, 2), (3, 6)
b. (3, 1), (9 3)



