NCERT Solution

JEE Class -12th Topic — Adjoint and Inverse of a Matrix
3 -3 4
1. fA=|2 -3 4|, thenadj(adjA) is equal to
0 -1 1
(a) A (b)1
(00 (d) None of these
Sol. (a) We know that, adj(adjA) = |A|"2A,if |A] # 0
Since,
3 -3 4
A=|2 -3 4
0 -1 1
Here, n = 3 (3 order matrix)
3 -3 4
~|Al=12 -3 4
0 -1 1
=3(-3+4)+312—-0)+4(-2-0)
=1+0

~ A is non-singular.

adj(adjA) = |AP2-A=A

2 -1 1
2. Let A be a 3 X 3 matrix such that adjA=|-1 0 2 ] and B =
1 -2 -1
adj(adjA). |f|A |= A and |(B_1)T| = W, then the ordered pair, (|A|, ) is
equal to
(JEE Main 2020)
1
(2) (381) ®) (9,77)
1 1
© (93) @ (3,2)
2 -1 1
Sol. (d) Itis given that,adj(A) =|—-1 0 2 ]
1 -2 -1
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= ladjA| =2(0+4)+1(1-2)+1(2) =9
= JadjA| = |A]3
= |A|2 = |adjA| = [A| =3 = |A| =3
» B = adj(adjA)
= |B| = |AP7D” = |A]* = 81
1 1

1
B—l T| — B—l - == -
|(B™H)T| =B B =81 "B

« (A w) is (3,8—11)

Hence, option (d) is correct.

1 1 2 :
3. If the matrices A=|1 3 4|,B=adjA and C = 3A, then ladjB| is
1 -1 3 .
equal to
(JEE Main 2020)
(@) 16 (b) 2
(c)8 (d)72
1 1 2
Sol. (c) Given matricesA =1 3 4] B = adj(A) and C = 3A
1 -1 3

Now, [adj(B)| =I adj(adj(A) |

[ B = adj(A)]

and | adj(adj(A)|= |A|®™~D?, where n is the order of square matrix A.
- ladj(adj(A)| = |AIPM = |AJ*

and |C| = [3A] = 3%|A| = 27|A]

» |[KA| = K"|A|, where K is a scalar and n is the order of square matrix

A.
1 1 2
. ladjB| _ JA* _ AP _
Yol T 271A) 0 27 1 3 4
1 -1 3

Al =1(9+4)—13-4)+2(-1-3)=13+1-8=6

@ speedlabs.in | (©) +9199878 77890



NCERT Solution

ladjB| _ |A®
SO,W=7
63 3
_ﬁ_z =8
0 1 2
4. The inverseof A= |1 2 3] is
3 1 1
1'—1 1 -1 . 1 -1 1
@] 8 -6 2] (b)z[‘8 6 —2]
[—5 3 -1 5 -3 1
1 1 1
CHIES! 1] (d) None of these
1 1 1

5 IfA = C_OS 0 —sin 9], then the matrix A=>° when 6 = 1, is equal to
sin® cos6 12

(JEE Main 2019)
1B RER—
2 2 2 2
S I O
2 2 L2 2
3 1 (1 _¥3
2 2 2 2
©) s (d) G
2 2 2 2
__[cos® —sinB
Sol. (c) We have, A = [sin 0 cosO
~ |A] = cos®*8 +sin*0 = 1
.~ _[cosB® sin®
and adjA = [—sin 0 cos@
_12 31_ _ _ 10 1) _,.
Now,C11—|1 =10 = |3 1|_3,

S T
Ci3 = |; i| = —5,C3; = —|(1) §| = 2;

amfl =ren=) Y=
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C=|g %|=-6

-1 8 -5
~ Matrix of cofactors,C=| 1 -6 3
-1 2 -1

-1 1 -1

-. adj(A)=C’=[ 8 —6 2]
-5 3 -1

ﬂ

Al

-1 1 —1]

Hence, (A)™1 =

s 6 2
2l 3 1

1 -1 1
=-[-8 6 -2

2ls 3 1

[:-IfA = [i 3], thenadj A = [—dc _ab] ]

_[cosB® sinB
—sin® cos6

[“ 1 adjA
' |Al

Note that, A=>0 = (A~1)5%0
Now,A™2 = (A™H)(A™))

= A1

_2 _[cos® sinB][cos® sinBO
= A= |—sin® cos 6] —sin® cos 6]
_| cos? 0 —sin? 0 cos 0sin O + sin Acos 6
|—cos 0sin 6 — cos Osin O —sin? 0 + cos? 0
__[cos20 sin260
~ Ll—sin20 cos26

Also,A™3 = (A™3)(A™)

A3 = | €oS 20 sin 26] [ cos® sinB
—sin20 cos20/1l—sin® cosH
_[cos38 sin36
—sin30 cos 36
Similarly,
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—50 _ [ cos 500
A —sin 500
25

COS—T
6

sin 506]

cos 500
- 25
sin—Tt

- 25
| —sin c T COS c T

T om
cos6 sm6

T T

—sin— coS—
6 6

"' COS (ZSTT[> = cos (47[ + g)
and sin (25%) = sin (41T n g)
RNy

|7
[_1
2

6. IfA = [;i g] and A1 =

1
2
V3
2

-1

12

|
c\|,_\oo|+-\

9

Concept:

TT
- 265 [when 0=

4 )

7l

Tt

= COS—

6
T

= sin—

6

then find the value of x ?

A X A™1 = 1, where I is an identity matrix

Al =
|A] AT

Calculation:

1
oA — [X 2 1 _|s
Given: A = [4 3] and A~ = -1
6

4 1 3 1

A—l e
A~ 72 72 72 24
Al = ! = 24
A= T
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=>3x—8 =24

32
S X = 3

7. If A> — 2A — 1 = 0, then inverse of A is
@)1 (b) A + 2
(A2 ) A
Calculation:

Given: A2 —2A—-1=0
=>AA-2A=1
Post multiply by A1, we get

= AAA™1 = 2AA"1 = IA™!
SAl—2l=A1[-AA 1= AA =]
ZATT=A-2

the inverse of Ais A -2
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