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CBSE Class-12 Mathematics
NCERT solution
Chapter - 4

Determinants - Exercise 4.5

Find adjoint of each of the matrices in Exercise 1 and 2.

1 2
1. |
3 4]
_ T2
Ans.HereA:'{;r11 i |:' |
lay apn| |3 4]
1 2
= |a|=
3 4

.. Aqq = Cofactor of a, = ['—1'|: (4)=4

A4, = Cofactor of a, = [' -1 '|'= ['3 1=—3
Ayq = Cofactor of ay = |'—1'|'= (21=-2
A,y = Cofactor of .. = [' -1 '|4 l'1'| =1
A Al
- adj. A= ‘ 1
Az1 Az
BEE=1
=2 1
B 4 -2
-3 1
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1 -1 2
2.1 2 3 5
-2 0 1]
(@, a, a; 1 -1 12
Ans.Here A= | gy dy, 4| =| 2 3 3
i_‘-'1‘31 ap az| |-2 0 1]
1 -1 2
= |a|=|2 3 3
-2 0 1
A +3 > 3
oo
2 5 . .
AL,=- =—(2+10)=-12
. - j
2
‘i'L]_==+_2 Dzﬁ
-1 21
A =— —(-1)=1
1 I:I 1 !
1 2
A=+ =1+4=5
= -2 1
1 -1 o
Ap=- =—(-2)=1
-1 2
A=+ 3 5 =—5-6=-11
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1 2 _ .
Ao=— T|=-(5-4)=-1
i j j J
1 -1 _
A=+ =3+2=5
- 23
3 —-12 6/
coadiA=| 1 5 2
~11 -1 5
3 1 -11
=|-12 5 -1
6 2 5

2 3
3. |
4 -6
" 5 37
Ans. Let A = |
—4 —6]
g 3
— adj. A= |
| 4 2
R T . —
= A.(adj. A) = | |
-4 -6 4 2

[-12+12 -6+6 | [0 O]

| | ..... (6]
| 24-24  12-12] |0 0]

-6 -3[2
2 ||+ -6

Again (adj. A). A= |
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[—12+12 —18+18] [0 0]

88 12-12] |0 o

4

And |f1'L| =

nm -1 2
4.3 0 =2
1 0 3|
-1 27
Ans.LetA= 3 0 =2
1 0 3|
1 -1 2
= |A|=3 0 -2
1 0 3
0 -2 3 0-2 .
A=+ =+D+D=D.":'Ln=—1 3 =—(9+2)=-11
3 0 _ _ -1 2 .
]_—+1 |j=+|[j—|;j_|=[j A= —(—-3-0)=3
1 2 1 - L
A, =+ =3-2=1 A,.=- =—(0+1)=-1
= o3 = |
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-1 2 1 2] _
Ay =+ =2-0=2 A, =- =—(-2-6)=8
: 0 -2 3 -2 -
A=+ _‘=3+0=3
0 —-11 o]
Joadj.A= |3 1 -1
2 8 3
0 3 2
=|-11 1 8
0 -1 3
m -1 2770 3 2]
S A@d.A=3 0 -2/ -11 1 8
1 0 3/l 0o -1 3

[(0+11+0  3-1-2 2-8+6
=10-0-0 94042 6+0-6
04040 340-3 2+40+9

M1 0 0]
=10 11 0 | (i)
0 0 11]
fo 3 21Nt -1 27
Again (adj.A).A=|-11 1 8|3 0 -2
0 -1 3|[1 0 3]
[ 0+9+2 0+0+0 0—6+6
= | 114348 114040 —22-2+24

| 0—3+3 0—-0+0 0+2+9

L -
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M1 0 0]
=10 11 0 | e (i)
0 0 11]
1 -1 2
And|:1'1|:3 0 -2
1 0 3

=1(0-0)—(-1){9+2)+2(0-0)=0+11+0=11

Mmoo] 11 0 0]
=10 11 0
0 0 11

Also |A|I= |A|I,=11|0 1 ©
0 0 1

. From eq. (1), (i1) and (ii}) A. (adj. A) =(adj. A). A= |:1'L|I

Find the inverse of the matrix (if it exists) given in Exercise 5 to 11.

2 =2
5. |
4 3]
m _2_
Ans. Let A=
| - 3_
_2 _2_
SO JAl= =6-(-8)=6+8=14 £ 0

. Matrix A is non-singular and hence ! exist.

2 3
Now adj. A = | And A7 =iadj A=
-4 2 A | 14| —4
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-1 5
6. |
|3 2
S
Ans. Let A = |
-3 2
-1 5] L _
o |al= |=—2—(-15)=-2+15=13 20
3 2 |

. Matrix A is non-singular and hence A -1 exist.

1 —3 e
Nowadj. A= | _ J|And;'i._l=iﬂdj-:':'i.=—'- d|
3 -1 A 133 -1
2 3]
7.0 2 4
0 0 5]
12 3]
Ans.LetA= 0 2 4
0 0 5|
123
~|Al=[0 2 4/=1(10-0)-2(0-0)+3(-0}=10=0
00 3
oo A7l exists.
2 4 . 0 .
A11:+I:I _=+|1D—D_|=ID,A12=—D _=—||:|—[:|_|=[:],

|

4

. 2 3 .
A13 = o o =+(0-0)=0, Ay=—| _|=—(10-0)=-10,

2
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A—+3+|"D'|'A—12|'DD'|D
22 0o 57" =2, A23 0 ol J=u,
A —+2 3 +(8—-H)=2, A= b3 (4-0)=—4
31 y 4" == A32 0 4= ==,
1 2 .
A3z = + =+(2-0)=2
2
10 0 of
S.adjjA=|-10 5 O
2 -4 2
10 —-10 2
=10 5 —4
0 0 2
o -10 27
g 1 , 1 .
AT =—adjiA= — 5 —4
N 10|
oo 2|
0 07
8.3 3 0
5 2 -1
10 07
Ans.LetA= 3 3 0
5 2 1]
1 0O 0
~ |Al=p 3 0]=1{-3-0)-0+0=-3=0
5 2 -1
oo A7l exists.
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0 _ _ .
A11:+“_|- 1‘:+|_3_D_|:_3’A12:_. ‘:_l_E_E”:B’
3 3 _ . 0 0 _ .
Aiz=+|. |=+(6-15)1=-9,4A5,=— =—(0-0)=0,
5 2 ' 2 - '
1 0 . . 1 0 . .
Agp = +|_ ‘=+I—1—UI=—1,A23:—‘- =—2-0)=-1
3 -1 | 5 2 |
A —+IEJ D—+|’D 0)=0, Agy= 1O (0=01=0
31 3 o~ s |1=0,
A —+1 D—+|’3 0)=3
33 3 3_ L
== 3 -9 [3 0 0]
adj.A=| 0 -1 -2|=| 3 -1 0
o0 0 3| |9 -2 3
1 1 == 0 0]
QL_].:—ﬂ.dj.a =___ 3 —_ [:I
Al :
L - 3—
21 3]
9. 4 =1 10
-7 2 1]
2 1 3]
Ans.LetA= 4 =1 1)
-7 2 1
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2 1 3
S|Al=p -1 0] =2{(-1)=(4)} +3(8-7
-7 2 1
oo AT exists.
-1 0 _ :
A11:+ - :+[.—1—D_]:—1,A12:— -
-1 1
A13:+_'. 2=+IS—.-'_I=1,A21:—2 1=
2 3 _ . 2
Agy = + - =+|2+21_|=23,A23:—
A—+13+'L‘J+3']3A—23
S I i J=3 A==l
2 1 _ .
Az3= + =+-2—-4|=-6
_]. _ .
9 & %= 5
adj. A= 5 23 -11|= -4 23
|3 12 -6] | 1 -11
1 [
A= adjA= =4 23
A 3
|1 -1
-1 27
10. 0 2 =3
3 -2 4|

|]==3=0

o .
1‘=—|4—r:1_|=—4,

=—(1-6)=5,

i .
=—(447)=-11,

2

——(0-12)=12,
o
12
_5_

.

12

_6_
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n -1 2
Ans.LetA= () 2 =3
3 -2 4 |
1 -1 2
Solal=l0 20 =3]=1(8-6)—(-1)(0+9)+2(0-6)=-1=0
3 -2 4
o AT exists.

2 - o - .
A11:+_2 ‘=+IS—'5_|=3~‘\12:—3 4‘:_|D+9.|:_9’
o 2 . -1 2 .
A13=+3 _2=+[_D—I'Ei_]=—'5,A21=—_2 =—|—4+4]=0,
2 2 _ _ 1 -1 _ .

- — —61==2 = — — —[=2 S
Azz -|—3 —+|—]' 6|— -:A23 3 _2 | -+3|_ 1’
-1 2 _ _ 1 2 _ .
Agi= ), = t(3-4)=-lap-—  |=-(-3-0)=3,

TS|
A33:+|:] 7 ='|'|2_|:||=2

(2 -9 -6|'"[2 0 -1
sadia=[0 -2 -1|=|-9 -2 3

-1 3 2] |6 -1 2 |

: 1‘2 0 -1 =2 0 1]
AT = adjA=__"=|-9 -2 =9 2 -

A] 1

-6 -1 2/ |6 1 =2
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__1 0 0
11. | 0 COs of SIn X
I_D sif o —Cos X |
__1 0 0
Ans.LetA= () cos Sif1 O
I_D sin o —Cos & |
1 0 0
|.L"L|: 0 cosar sin o
0 singa —cosd
= 1| —cos’@—sin" & |-0+0=—|cos” +sin” | =—1=0
oo AT exists.
cosg  sind .- . R
A11=+| =+|—cos” c¢—sin” x|,
sinG  —COsd : :
=—(cos* +sin” ¢ | =—1
0 sine _ _ 0 cosa _ _
Ap=— =—|D—D|=D,A13:+ . =+|0-=01|=0,
0 —cosa ' sif Of '
0 0 . . 1 0 _ .
Ay = —| =—(0-0=0, Ayp=+ =+|—cos—0|=—cosa
SINGf —COs & ' 0 —cos '
1 0 . . , 0 0
Agz = — . =—|sinx—0|=sinc, Az =+ , =0-0|=0,
0 sing ' COSEE sin ot
1 0 o . , 1 0 . .
Agp= — . =—|sin x—0|=—sin &, Az3= + =+|cosx—0 | =cos
0 sing ' Ccos of '
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-1 0 0 | [-1 0 0
S.adjA=| 0 —cosg —sin|=| 0 —cosg —sindg
| 0 —sina cosct | | 0 —sina cos & |
1 -1 0 0 7 J1 0 0
" ‘%_l=mﬂdj.;'j!.:— 0 —cosax —sina|=|0 cosa sifl of
) | 0 —sina cosct| |0 sine —Cos & |
3 7] 6 8] R S
12.Let A= |andB= |=verifythat|‘.-1'.,_E.| =BA
12 5 T 9 :
r3 77
Ans. Given: Matrix A = |
12 5
3 7
S lAl= =15-14=1 = 0
2 3
1 1[5 =77 [5 -7]
A= adj. A== | = |
A 11-2 3] [=2 3]
_ 6 8
Matrix B = |
' Q

6 §
|E-|=‘ 9‘=54—56:—2 = 0

o -8
" E_l :i adj_B = i |
Bl 2|-7 6|
3 716 &] [18+49 24+63| [67 87|
Now AB = o Al i =1, |
12 5]|7 9| [12+35 16+45] |47 61]
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67 87 o e e
|AB|:_F ;| = 67(61)=87(47) = 40874089 =2 =0
- F 61 —87]
Now L.H.S.= [AB| 1:L adj. [L%B']zi' [ [
- |AB] S 24T 6T

1| 45+16 —63—-24]
—35-12 49—13_'

_2'

161 —87] .
- _ _ | .......... (ii)

2147 6

~. From eq. (i) and (ii), we get

L.H.S. =R.H.S.

= (AB]" =B7A"

13.IfA= | s , show that A2 —-5A + 71 = 0. Hence find A !
3 1]

Ans. Given: A = |
-1 2

o T3 1] 3 1]

AT=AAS ) ol gl

[9-1 3+2] [ 8 5
|-3-2 —1+4_|_'—5 3 |

LHS. = A'—SA+TI=A"-3A+T1,
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[=7+7 0+0 ] [0 o] _,
0+0 -7+7] |0 0]

=R.H.S.

= A'-SA+7L=0...0

To find: A -1, multiplying eq. (i) by A -!.
= AAT-SAATT+TLAT=0AT

= A-SI,+7A =0

-1 2 0 1
31175 o] [2 -1
= + =
-1 2] |0 5] [1 3
1 -1
:3‘&!._1::
11 3]
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.

14. For the matrix A = B ; | find numbers a and bsuch that A< + ;A 5[ =10

'3 2
Ans. Given: A =

11
3 203 2]

1111

A=A A=
- 9+2 6+2] [11 8]
13+1 2—1_"'_4 3 |

S AT +aA+bl, =0

11 81 [3 21 [1 ©
= I+a +5 =0
14 3 1 1] |0 1

_ 11 s'+'3a 2._-:'+'.b 0] [0 0]
4 3 | | 0 .bl_'_r:m [J_'

|l a a

_ [11+3a+5 s—zaw'_'o 0]
| 4+a+0 3—a+.=;:_|_'_o 0_'

S Wehave 11+3a+b=0 e @
E+2a+0=0 ., (i1)

= 2a=-8

= a=—4

Here g = —4 satisfies 4 + g+ () = () also, therefore 5= —i
Putting g =—4 ineq. (), 11-12+46=0 = b-1=0 = b=1

Here also 5 =] satisfies 3+ g+ h =10 , therefore h =1
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Therefore, 7 = —4 and Hh =1

1 1 1
15. For the matrix A = {1 2 —3|,showthat A  _§A°+35A +111=10 Hence find
LE -1 3
A-l
Ans. Given: A—{
|_ -1 3
|F1 1 11{[1 1 1
..aﬁ=‘1 2 —31 2 =3
|_2 -1 342 -1 3
[1+1+2 1+2-1 1-3+3]
= A =|1+2-6 1+4+3 1-6-9
!_2—1+l'5 2—2-3 2+3+9]|
4 2 1
=1 -3 8§ =14
LT -3 14
4 1 1 1
Now A~ =A"A = — 8 14| |1 -3
|_ -3 1—1L -1 3
4+242 4+4-1 4—-6+3
= —3+8-28 —-3+16+14 —-3-24-42
|_ T—3+28 T—6-14 T+9+42
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-8 7 1] 4 2 1 1 1 | 1 00
=|-23 27 -69|-6/-3 8 -14|+5/1 2 -3|+11|0 1 O
| 32 -13 38| T -3 14 2 -1 3 0 01
R 7 1] [24 12 6 5 5 5 11 0 0
=23 27 -69|—-|-18 48 -84 |+|5 10 15|+ 0 11 O
| 32 -13 38| | 42 -18 B4 10 -5 15 0 0 11
- B-24+3 T—12+5 1-6+5 11 00

=|—=23+18+5 27-48+10 —-69+84-15(+|0 11 O

11
= 0
0

| 32-42+10 -—-13+18-5 58—-84+15 0 0 11

0 0 11 00

000
—11 0 |+/0 11 0|=/0 0 0|=0=RHS.
000

0 -11 0 0 11

Now, tofind A-!, multiplying A —§A° +354 +111=0 by A~

= AAT-6ATATT+5AAT +1ITAT =0A

= A*—6A +51+11A70 =0

= 11A7 = 6A - 51— A’

1 1 1 1 00 4 2 1

= 11A7"=6/1 2 -3|-5/010|-|-3 & -14

2 -1 3 001 T -3 14
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56 6 500 4 12 1
= 11A"=|6 12 -18|-/0 5 0|-|-3 & -14
112 -6 18 00 3 T -3 14
6—5—4 6—2 6—1
= 11A7=| 6+3 12-5-8 —18+14
| 12-7 —6+3 18-5-14
-3 4 5
=>11A1=| 9 -1 -4
5 -3 -1
1 -3 4 5
= AT=—| 9 -1 -4
11
5 =3 -1
2 -1 1
16.IfA= -1 2 —1|,verifythat A" _§5A° +0A + 4] =() and hence find A~
1 -1 2
2 -1 1
Ans. Given:A= | -1 2 -1
1 -1 2

4+1+1 -—-2-2-1 1+1+2 & -5 5
= A'=|-2-2-1 1+441 -1-2-2|=|-5 6 -5
2+1+2 —-1-2-2 1+1+4 5 =5 6
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6 -5 52 -1 1
Now A =AA=-% § -3
2 -5 61 -1 2

1245+5 —6-10-5  6+5+10
= -10-6-5  5+12+5 —5-6-10
| 10+546  —5-10-6  5+5+12
T 22 -21 2
-|=21 22 -2

21 =21 22

LHS. = A% —6A +9A — 4]

22 =21 2A & -3 5 2 -1 1 1 00
=21 22 -21|-6/-5 &6 -5 |+9|-1 2 -—-1|—-4/0 1 0
21 -21 22 5 =5 6 1 -1 2 001

"2 -21 2] [36 -30 307 [18 -9 9 {4 0 0
=|21 2 -21|-/-30 36 -30|+/-9 18 -9 |-{0 4 0
21 -21 22/ |30 -30 36| |9 -9 18| [0 0 4

- 21-36 —-21+30 21-30 18—4 -9-0 9-0
=|-=21+30 22-36 -21+30|+|-9-0 18-4 -9-0
21-30 -21+30 22-36 9—-0 -9-0 18—4

000
= 5 -4 9 |+ 9 -14 9 |=|0 0 0|=0=RHS.
000

Now, tofind A-!, multiplying A —§A° + QA —4] by a1
= AATT_pATATT10AATT 4T AT =0AT
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= AT —BA +9T—4AT =0

= JA7T = AT —6A +9I

(6 -5 5] 2 -1 1] [100
—6/-1 2 -1[+9/0 1 0
|1 -1 2| Jo o1

(6 -5 s][12 -6 6] 900
-6 12 —-6[+0 9 0
|6 -6 12| |00 9

F6-12+9  —5+6+0 S-6+0] [3 1 -1

= 4AT = 5 +6+0 6—12+9 —35+6+0 (=1 3 1
| 5-6+0 -5+6+0 6-12+9| [-1 1 3|
r3 1 —17

= A7T=_|1 3 1
-1 1 3

17. Let A be a non-singular matrix of order 3 x 3. Then |adj } .L"L| is equal to:
A |A]

®) |Af

© |Af
D) 3|A|

Ans. If A is a non-singular matrix of order 77 %77 then |adj. A|= |A|”"1
- Putting 7=3. |adj. A|=|A |3
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Therefore, option (B) is correct.

18. If A is an invertible matrix of order 2, then det I: Al -'I is equal to:

(A) det A

1
det A

(B)

o1
D)o

Ans. Since A A — ]

o |aat=]|

= |A||A-1|=1
1

= |a 1|=E

Therefore, option (B) is correct.
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