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Class XII : Maths
Chapter 4 : Determinants

Questions and Solutions | Exercise 4.4 - NCERT Books

Question 1:

Find adjoint of each of the matrices.

Answer
1 2
Let A= !
3 4
We have,
Ay =4, A,=-3, 4,,=-2, 4, =1

A

; 1 ‘431 4 -2
Soadid = =
All A:z -3 I

Question 2:

Find adjoint of each of the matrices.

-1 2
2 3 5
-2 0 1
Answer
1 -1 2
Let4=|2 3 5
-2 0 1
We have,
AH:3 5‘:3—{]:3
0 1
A,;—i I‘=—{2+m}=—|2
A,;:‘2 3‘:(]“5:6
-2 0
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-1 2
A4, == =—(-1-0)=1
= o
1 2
4, = =1+4=35
I 1
_| - 2)=2
A:.t___z __[U_ }_
—1 2 :
A, = =-5-6=—11
3 5
I 2
A, == =—(5-4)=-1
32 2 :‘- { }
1 -
Ay = =3+2=5
37y
4, A, A, 3 I -11
Hence, adjd =| A, A4, A, |=|-12 5 ~1
'AIH AE_‘. Aj_l- 6 2 5

Question 3:

Verify A (adj A) = (adj A) A = |A|I.

B

Answer

Class X1l MATH www.esaral.com
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o3 ]

we have,
Al==12-(-12)=-12+12=0

LR P S

Now
A, =-6.4,=44,=-34,=2
-6 -3
H
4 2
Now
2 31— _
A(adjd) = e
4 -6 4 2
[-12+12 -6+6] [0 0
| 24-24 12-12| |0 0
-6 =3[ 2 3
Also, (adid) A=
o @na-y S5 2
_[-12+12 ~18+187 [0 0
| 8-8 12-12 | |0 0

Hence, A(adjd) = (adjd) A=|A|1.

Question 4:

Verify A (adj A) = (adj A) A = |A|T.

-1 2
3 0 -2
1 0 3

Class X1l MATH www.esaral.com
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I -1 2
4=|3 0o -2
I 0 3
A =1(0-0)+1(9+2)+2(0-0) =11
1 0 o] [11

A r=1110 I 0|=[0
0 0 1| [0

Now,

G =04, =-(9+2)=-11,4,=0

0 0
11 0
0 11

4
Ay =—(-3-0)=3.4,=3-2=14; =—(0+1)=-1
A

,=2-0=2.4,=—(-2-6)=8.4,,
0 3 2
adiA=|-11 1 8
0 -1 3
Mow,
| -1 210
Aladjd)=| 3 0 =21/ =11
| ] 30
(041140 3-1-2
=|0+0+0 0+0+2
h{]+D+{} 3+0-3
M1 0 0
=0 11 0
0 0 11
Also,
0 3 211
(adjid)-A=|-11 1 83
0 -1 3|1
0+9+2 0+040
=|-11+3+8  11+0+0
0-343 0+0+0
11 0 0
=0 11 0
0 0 11

Hence, A(adjd)=(adid) A=|A|l.

Class XII MATH
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Question 5:
2 -2
Find the inverse of each of the matrices (if it exists): [4 3 ]
Answer 5:
2 -2
Here, A = .
.

Therefore, A3 =3 App=-4 An =2 Ap=2[|A|=6+8=14+#0= A1 exists.

_ 1 . 1 All A21 1 3 2
Al= — adjid= — =
4] %Y 4] [Au Azz] 14 [—4 2]

Question 6:

Find the inverse of each of the matrices (if it exists).

N

Answer

-1 5
Let A= .
-3 2

we have,
A=-2+15=13

Now,

Class X1l MATH www.esaral.com
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Question 7:

Find the inverse of each of the matrices (if it exists).

1 2 3
0 2 4
0 0 5
Answer

1 2 3
LetA=|0 2 4].

0 5

We have,
|4/ =1(10-0)-2(0-0)+3(0-0)=10
Now,

4,=10-0=10,4, =—[ﬂ—[]): 0,4.=0-0=0
AE' =_{Iﬂ_ﬂ}=_1ﬂ“422 :S_D:S-Ag_t =_{H_U]=U
A—“=E_6:2‘A33:_[4_[})=_4~A_13 =7-0=2

10 -10 2
" adid =0 5 -4
0 0 2
0 -1 2
A=~ adid=—|0 5 -4
0 0o 2

Class X1l MATH www.esaral.com
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Question 8:

Find the inverse of each of the matrices (if it exists).

1 0 0
3 3 0
5 2 -1
Answer
I 0 0
Letd=|3 3 0
5 2 -1
We have,
A =1(-3-0)-0+0=-3
Now,
A, =-3-0=-3,4,=-(-3-0)=3,4,=6-15=-9
4, =—(0-0)=0,4,, =—1-0=—1,4,, =—(2-0)=-2
A4, =0-0=0,4,=-(0-0)=0,4,=3-0=3
-3 0 0
sadid=| 3 -1 0
-9 -2 3
-3 0 0
'.A"=If:de:—I 3 -1 0
A 3_9 N -

Class X1l MATH www.esaral.com 7
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Question 9:

Find the inverse of each of the matrices (if it exists).

2 1 3
4 -1 0
=7 2
Answer
2 1 3]
Letd=|4 -1
-7 2 I ]
We have,

A|=2(-1-0)-1(4-0)+3(8-7)

=2(-1)-1(4)+3(1)

=-2-443
=-3
Now
A, =-1-0=-1,4,=-(4-0)=—-4,4,=8-T=
Ay =—(1-6)=5.4,, =2+21=23,4,, =—(4+7)=-11
A4, =0+3=34, :—[0—12):12 A, =-2-4=-6
-1 5 3
adid =| =4 23 12
1 -11 -6
-1 3
LA = 1 adid =——| -4 23 12
|A| 1 -11 -6
Question 10:
Find the inverse of each of the matrices (if it exists).
1 -1 2
0 2 -3
3 -2 4
Answer

Class X1l MATH www.esaral.com 8
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1 =1 2
Letd=|0 2 -3
3 =2 +

By expanding along C,, we have:
Al=1(8-6)-0+3(3-4)=2-3=-1

Now,
4,=8-6=2,4,=-(0+9)=-9,4,=0-6=-6

Ay =—(-4+4)=0,4,=4-6=-2,4,,=—(-2+3)=-1
4, =3-4=-1,4,=—(-3-0)=3,4,=2-0=2

2 0 -1
soadid=| -9 -2 i
—6 -1 2
2 0 -1 -2 0 |
A=~ adid=-| -9 =2 3 (=9 2 -3
—6 —1 2 6 1 =
Question 11:

Find the inverse of each of the matrices (if it exists).

1 0 Y]
] cosa sing
0 sing —cosa

Class X1l MATH www.esaral.com
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Answer
1 0 0
Lletd=|0 cosg sing
0 sing  —Ccosda
We have,
A= 1(—*:1::-5’0: —sin’ a} = —{cos’ a+sin’ o) =-1
MNow,
A,=-cos’@—sin"@=-1,4,=0,4,=0
4, =0,4,, =—cosa, 4,; =—sina
4, =0, 4, =—sina, 4,; = cosa
-1 0 0
soadid =0 —COS —5in
0 —sin o CcOS
-1 0 0
LA = L adjid=-| 0 - COS —sin o
0 —S5in g COS ¢
Question 12:
3 7 fr
4= L 5} b= [? ﬂ .
Let and . Verify that
Answer
Let A= [3 "'}.
2 5
We have,
A=15-14=]
MNow,

Ay =54, =-2, 4, =T, 4, =3
5 =7
3

~adid =

cadid =[

cat=

A -2

Class X1l MATH www.esaral.com
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6 8
Now. let B = |
7 9

We have.

ﬁ =54_56=_2

9 -8
. adiB { ]
_'I,|' fp

9
=~ 4
9 _
~ B = lﬂﬂffﬁ ! 8 ’
B AR 7
2 -
Now
- 4
B4t = < [5 _?}
7 4t 3
2
_45_3 63”2 o
_| 2 2 172 ;
35+6 49_9 47 e
2 5 . :

www.esaral.com
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8
9
24+63

16+45

18+49
12435
67
47

|
|

|

87
6l

|

Therefore,we have AB| =67x61-87x47=4087 - 4089 =—

-

Also,
61 87
di( AB) =
adj(45) {—4? 6?}
_ [61  -87
o (4B) = ——adi(AB) = ——
(45) |,4H“"’”i ) 2{-4? ﬁ?}
_6l &7
| 2 2 5
0 el 0
2 2

From (1) and (2), we have:
(AB)! = B7lAT?
Hence, the given result is proved.

Question 13:

=B
If -

1

1 2

Answer

Class XII MATH

}, show that 4" =54+ 71 =0 Hence find 4.

www.esaral.com 12
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AT =54+71

T I
SR VN

Hence, A* -54+71 =0.

L AA=-54=-T1
= A-A(A") 5447 =714 [ Post-multiplying by 4™ as |4|=0]

— A(Axi‘" }—5.f =747
= Al =51 =-74"

= A" =—%{A—5!}

=> A= %{5!—/1}

o (H

Question 14:

3 2
A= ]
For the matrix ! , find the numbers a and b such that A> + aA + bl = O.

Answer

Class X1l MATH www.esaral.com
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3 P
A=
E 2773 2] [9+2 6+2] [11 8
e A 1171341 24174 3

Now,
A +ad+bl =0
= (A4) A" +adA" +bIAT =0 [ Post-multiplying by 4™ as |4|=0]

= A(AA™)+al +b(14 '):(}
= Al +al +bA"' =0

= A+al =—-bA™

= A" =—]E(A +al)

Now,
-1 ] . ] I _2 ] —2
A" =—adid= =
|| 1] -1 3] [~ 3
We have:
-3-a 2
1 =2 1{|3 2| |a 0 1|3+a 2 b b
= — -+ == =
=1 3 hi|l 1 0 a bl l1+a 1 ~1-a
b i)

Comparing the corresponding elements of the two matrices, we have:
1
——=—l=h=1

B34 5 3 g-1>a-—4

Hence, —4 and 1 are the required values of a and b respectively.

Class X1l MATH www.esaral.com
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Question 15:
1 1 I
A=|1 2 -3
For the matrix 2 - 3 Jshow that A° — 64% + 54 + 111 = 0. Hence, find
A—l.
Answer
1 1 1
A=|1 2 -3
2 -1 3
1 1 1|1 1 1
A =1 2 -3[1 2 -3
2 -1 3|2 -1 3
1+1+2 1+2-1 1-3+3 4 2 1
=|1+2-6 1+4+3 1-6-9 |=| -3 3 —14
2-1+6 2-2-3 2+3+9 7 -3 14
[ 4 2 1 1 1
A =4 4=-3 8 ~14 |1 2 -3
7 -3 14 |2 -1 3
(44242 4+4-1 4-6+3
=|-3+8-28 3+16+14 3-24-42
| 7-3+28 T-6-14 7+9+42
8 7 1
=-23 27 —69
32 -13 58

Class XII MATH
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A —eAT+S5A+I

8 7 1] 4 2 1 1 1 1 1 0 0
=|-23 27 69 | -6 =3 8 -14 |+5|1 2 =3[+11|0 1
132 -13 58 | 7 -3 14 2 -1 3 0 0 1
8 7 1 ][ 24 12 6 | [5 5 5 11 0 0
=|-23 27 —69|-|-18 48 -84 |+|5 10 ~15(+|0 11 0
132 -13 58 | |42 -18 84 | |10 =5 15 0 0 11
24 12 6 | [ 24 12 6 |
=|-18 48 -84 |-|-18 48 -84
42 ~18 84 | |42 -18 84 |
0 0 0
=0 0 0f=0
0 0 0

Thus, 4 =64" +54+11/ =0,
MNow,

5

A -64*+54+111 =0

= (A44) A" —6(AA) A" +544 +1114" =0 [Post-multiplying by 4" as [ 4= 0]
= AA(AA")-6A(AA")+5(44 ") =-11(14")

= A" =6A+51=-114"

1 3
= 4 ’=-ﬁ(A~-@.4+5;) (1)

Class X1l MATH www.esaral.com 16
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Now,
AP —6A+5]
4 2 1 1 1 1] T 0 0
=(-3 8 ~14 -6/ 1 2 -3(+5/0 I 0
7 -3 14 |2 -1 3| |0 0 1
[ 4 2 17 fe 6 | [3 0 0
=| -3 ~14 |-| 6 12 18 |+[0 5 0
7 -3 14 | 112 —6 18] [0 0 5
9 2 1] [e 6 6 |
=|-3 13 14 |-| 6 12 18
7 -3 19 | |12 —6 18 |
3 4 -5
=|-9 1 4
-5 3 ]
From equation (1), we have
3 S -3 4 5
A =—1] 1 4 |=1]o —1 —4
11 11
-5 3 1 5 -3 -1
Question 16
2 ~1 1
A=|-1 2 -1
If : - 2 verify that A> — 6A% + 9A — 4I = O and hence find A™*
Answer

Class X1l MATH www.esaral.com
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2 -1 1
A=|-1 2 -1
i -1 2
2 -1 17 2 —1 1
A* = -1 2 11 =1 2 -1
1 -1 201 -1 2
4+1+1 —2-2-1 241+2
=|-2-2-1 +4+1 -1-2-2
24142 —1-2-2 1+1+4
6 -5 5
{—5 6 -5
5 -5 6
6 -5 512 - 1
A= A"4=|-5 6 =5 -1 2 -1
5 -5 6 |1 -1 2
[12+5+5 -6-10-5  6+5+10
=|-10-6-5  5+12+5 ~5-6-10
[10+5+6 -5-10-6  5+5+12
22 21 21
=[-21 22 -21
21 21 22

Class XII MATH

www.esaral.com
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Now,

A =64 +94-4]

22 21 21] [e -5 5] 2 -1 1 1 0 0
= =21 22 =21 |-6|-=5 6 =51+9| =1 2 =1 |=4]0 ] 0
21 21 22 |5 -5 6 | 1 -1 2 0 0 1
22 21 21 [36 30 30 [18 -9 9 4 0 0

=[-21 22 =21|-|-30 36 -30|+[-9 18 -9 |-|0 4 0
21 =21 2] [30 30 36| |9 -9 18| |0 0 4

40 30 30 | [40 =30 307 [0 0 0

=[-30 40  -30|-|-30 40 -30|=|0 0 0
30 -30 40 | | 30 =30 40 0 0 0

LA -6 +94-4] =0

Mow,

A -4 +94-4] =0

= (AAA) A =6(AA) A" +944 4147 = O
= A4(AA")-64(AA")+9(44 ") =4(14")
= AAI —-6A] +9] =447

= A —6A4+9]=44"

[]"Ugl-multiplying by A7 as || #ﬂ]

e s

= A =E(A —6A4+91) (1)

AT —6A+9]
6 -5 5] 2 -1 I 0 0 0

=|-5 6 =5|-6/-1 2 —~1]+9(0 0 0
E -5 6 | 1 -1 2 0 0 0
6 -5 1 12 —6 61 [9 0 0

=|-5 6 -5|-|-6 12 —6/+|0 9 0
5 -5 6| |6 -6 12| |0 0 9
3 1 -1

=1 3 1
-1 1 3 |

From equation (1), we have:

Class XII MATH www.esaral.com 19



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP ;

3 1 -1
A :ﬁ 1 3 1
-1 1 3
Question 17:
Let A be a nonsingular square matrix of order 3 x 3. Then maj{f{'is equal to
a. g, Ar C. AFD. 34
Answer B
We know that,
4 0 0
(adid)A=|A1=|0 A
0 A
4 0 0
= (adjd) 4 =0 4 0
0 0 A
1 0 0
= ladjd||4)=|4" |0 [ 0| =[] (1)
0 0 1

- |adjA| =| A

Hence, the correct answer is B.

Question 18:

If A is an invertible matrix of order 2, then det (A7) is equal to

A. det (A) B.
Answer
]

|4

A exists and A" = — adjA.

Since A is an invertible matrix,

Class X1l MATH www.esaral.com
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b
As matrix 4 is of order 2, let 4 = {a }
c d

d b
Then, |4 =ad - bc andaajf_d:{ }

= o
MNow,
d  -b
14 |4
PR adjd = 4
4 < a
4 |4
d b
A A =
2|4 4l L % - (ad—be)=— 4=
: Al al] VR
A 1

dct{;!")= det'[d]

Hence, the correct answer is B.
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