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Class 11: Higher Math (Chapter-1)

MATRICES AND DETERMINANTS

Lecture HM-02
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DETERMINANT: -

()
» The determinant is a scaler value computed from the elements of a square matrix.
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dp d 4dg
A= |b; by bsl :> Al = = a;(byc3 — bscy) —az(bics —bscy) +az(bicy; — bycy)
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Poll Question-01

Which matrix can not refer to a determinant?

{ 5 O
(a) Scaler matrlx%a 1 “] (b) Identity matrix 3% ?3

M@matrlx (d) Symmetric matrni%%
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MINOR OF DETERMINANT:

The (1,))-th minor of a m*m determinant is thel(m-l)*(m-l& determinant formed by the rest

of the entriesAfter deleting i-th row and j-th column (whic includes the entrya;}) from the

— EE—

larger eterminant. -
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COFACTOR OF DETERMINANT:

Cofactor Is the minor with appropriate sign (@or . ca%wor@‘/ o N N6
AThe sign in case of (i,j)-th minor is (=1)' )
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Poll Question-02
J + — F
@@ o _
What’s the@;h M@% ‘_—_—;.—z;g;‘;fr..‘. ¢ j X

t 7 W

(@) 4 (b) -2 (c) 6 M
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VALUE OF DETERMINANT:

A determinant can be expanded with any rows/columns while calculating the value.
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VALUE OF DETERMINANT: 7 9

A determinant can be expanded with any rows/columns while calculating the value.

) "MA’TL’« @ﬁ’,g;a =
Al =. % b, ?# ’H%&&T 0, & e i
NP

a1( 2C3 — b?’CZ )"'= b1 (azc — dgC + Cq1 (azbg agb'))_ {1ST ROW

o) T e )

(b2c3 — bscz)=az(bycz —bscy) + ag(b1C2 bzcl) {1ST COLUMN
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, Poll Question-03
What’s the value oﬁ
0

(a) 4 Vch 8 (c) 16 (d) 0
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Calculate the determinants:

16 5 6 13 3 23
1G). |12 4 7 1(i)). |30 7 53
17 6 10 39 9 70
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PROPERTIES OF DETERMINANT:

1. The value of determinant remains unaltered if its rows are changed into columns and-the———

columns into rows. /%;@f,
-
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PROPERTIES OF DETERMINANT:

2. The [nhterchange wao ro@?rmmr@{f the determmapt_changes It s\lgn 5

do bz C
|Al) = |a; Bg 2 ) (ZL 4 X
az D3 €3 ,@ﬂ{ercel‘ch /a3 b3 Gl gF—
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PROPERTIES OF DETERMINANT:

3. If am of a row or column are@dentical/same)to the elements of some other row or
column, then the determinant is zero (0).
_— — x/\
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PROPERTIES OF DETERMINANT:

4. If all the elements of a row or a column are multiplied by a non-zero constant, then the value of

dltiplied by the same constant.
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PROPERTIES OF DETERMINANT:
b. I@f a row or column ar@@o the rgspective elements of some other

row or column, then the dete%zerg@).
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PROPERTIES OF DETERMINANT:

6. If all the elerrﬁof a particular row or a column are the sum of two different entries, then the
= =
determimant can be expressed by the sum of two different determinants.
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EXERCISE 1.2:

18. Prove that

|

LHS -
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PROPERTIES OF DETERMINANT:

/7. If all the elements of a row or column are multiplied by same con@and then added to or
-

subtracted from the respective elements of some other row or column, the valug of determinant

/
7, N "
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- EXERCISE 1.2: R

'Y
5. Prove that,|[{1 )] () [Lp
U
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EXERCISE 1.2:

9. Prqove that- e +Cy —iax +2bx¥+m:/ b(bz—ac)
Tbﬁ P9\ [P
P — lO' ‘ ]
LHS= fg r L
6o
——— -
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ACTIVITY:

Prove that,
1 a a?
6().[1 b b%[=(a—Db)(b—c)(c—a)
1 ¢ c?
1 a b+c
4.11 b c+al=0
1 ¢ a+b
b? + a? ab ca
10.| ab  c?+a®>  bc |=4a’b?c?
ca bc a’ + b?
X y YA
19. x? y? z2 | =(yz—Dx-Dy-1(z-1)
x3—-1 y3—-1 z3-1
a+ b+ 2c a b
20. c b+c+2a b =2(a+b+c)’
C a c+a+ 2b
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Poll Question-04

/) L b
What’s the value of @ ?
SATAY

(@) 4Ca — b)(b —c)(c —a) (b) (@ =b)(b —c)(c —a)
fabcla — b)(b — c)(c — a) (d)4(a+b)(b+c)(c+a)
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PRACTICE RPOBLEM

(b + ¢)* a’ a’
15. Prove that, |  b? (c + a)? b?> | =2abc(a+b +c)3
c? c? (a + b)?
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