Class XII Chapter 4 - Determinants

Maths

Exercise 4.5

Question 1:

Find adjoint of each of the matrices.

-

Answer
1 2
Let A= .
3 4
We have,
4”=4, A‘,,:—E, A, ==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 ] |
Answer
1 -1 2
Letd=|2 3 5
=2 0 1
We have,
3
4, = =3-0=3
0 1
2
::',3——_2 ‘——{EH[}}——IE
2 :
AH=‘ ‘=ﬂ|ﬁ=6
=2
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=1 2
A4, =- =—(-1-0)=1
= e
1 2
A= =l+4=5
= =2 1
A, = I . 0-2)=2
T T 5 __( B }_
—1 2 .
4, = ==5-06=-11
3 5
1 2
A.,=- =—(5-4)=-1
32 2 j { }
| -1
Ay = =3+2=35
37 1y
A, A4, 4, 3 1 -11
Hence, adjd =| 4, A, 4, |=|-12 5 -1
A, Ay, Ay 6 2 5

Question 3:

Verify A (adj A) = (adj A) A = |A|T .
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o[3 ]

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

LR, P

Now,
A4y =-6,4, =4, 4,

-6 -3
soadid = [ }
4

Now,

p {ac!jfi):|: 2 3]{—6 —3}
4 6]l 4 2
—12412 646 [0 0
=[24—24 lz—lz}{{} L'J
6 32 3
Also, [aq’M]A=[ A 2}[_4 _{J
“12412 -18+18] [0 0
{ 8-8 1242}{0 {}}
Hence, A(adjd)=(adjd) A=|A|I.

Question 4:

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

=1 2
3 0 -2
1 0 3

Answer
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l -1 2
A=|3 0 -2
l 0 3

A =1(0-0)+1(9+2)+2(0-0) =11
1 0 o] 11 0 0
A r=1110 I 0|=[0 1m0
0 0 1] [0 0 1
Now,
4,=0.4,=-(942)=-11L4,=0
Ay =—(-3-0)=3.4,,=3-2=1,4,, =—(0+1) =1
Ay =2-0=2,4,, =—(-2-6)=8,4,, =0+3=3

£l
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0 3 2
nadid=|-11 1
0 -1 3
Now,
1 -1 210 3 2]
Aladid)=| 3 0 =2|-11 1 8
1 0 310 -1 3
(041140 3-1-2 2-846
=|0+0+0 O+0+2 6+0-6
h{]+lj}+{} 3+0-3 2+{?J+9_
M1 0 0
=0 11 0
0 0 11
Also,
0 3 2 -1 2
(adjd)-A=|-11 1 8|3 0 =2
0 -1 31 0 3
0+9+2 0+0+0 0-6+6
=|-11+3+8 11+0+0 -22-2+24
0-3+3 0+0+0 0+2+9
11 0 0
=0 11 0
0 0 11

Hence, A(adjd)=(adj4) A=|A|1.

Question 6:

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

N

Answer
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-1 5]
Let A= .
-3 2]
we have,
Al=-2+15=13
Now,
A,=2,4,=3,4, =-5,4;,, =-1
2 =3
adid :[ }
3 -1
2 -5
Al = Lud; =L
A 13| 3 -1

Question 7:

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

1 2
0 2
0 0
Answer
1 2 3
LetA=|0 2 4.
0 0 5
We have,
|4/ =1(10-0)-2(0-0)+3(0-0)=10
Now,
A4, =10-0=10,4,=-(0-0)=0,4;=0-0=0
Ay =—(10-0)=-10.4,, =5-0=5,4,, =—(0-0)=0

A;]:E_ﬁzlﬂ_u =_[4_[}}=_4~A;|_1 —2-0=2
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10 -10 2
coadid=| 0 5 -4
0 0 2
10 -10 2
A= —adid= 0 5 —4
0 0 2

Question 8:

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

1 0 0
3 3 0
5 2 -1
Answer
1 0 0
Letd=|3 3 0
3 2 -1
We have,
A =1(-3-0)-0+0=-3
Now,
A, =3-0=-3,4.=-(-3-0)=3,4,=6-15=-9
Ay =—(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'=adid=-_{3 -1 0
-9 -2 3

Question 9:

Find the inverse of each of the matrices (if it exists).
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2 1
4 -1 0
=7 2 1
Answer
2 1 3]
Letd=|4 -1
-7 2 I ]
We have,

Al=2(-1-0)-1(4-0)+3(8-7)
=2(-1)-1(4)+3()
=-2-4+3
=-3
Now,
A, ==1-0=-1,4,=-(4-0)=-4,4,=8-7=1
A, =—(1-6)=5.4,,=2+21=23,4,, =—(4+7) =11
A, =0+3=3,4,=-(0-12)=12,4,=-2-4=-6

-1 5 3
Soadid=| =4 23 12
1 -11 6
| -1 5 3
47" = adid =——| -4 23 12
El |
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
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1 =1 2
Letd=|0 2 -3
3 =2 4

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

Now,
A4,=8-6=2,4,=-(0+9)=-9.4,=0-6=-6

Ay =—(-4+4)=0,4,, =4-6=-2,4,, =—(-2+3) =1
Ay, =3-4=—-1.4,=—(-3-0)=3,4,=2-0=2

2 0 -1
cadid=|-9 -2 3
% -1 2
2 0 1] [-2 o 1
oAt = L aga=—| 9 2 3 |=|o 2 -3
A 6 -1 2| |6 1

Question 11:

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

1 0 0

0 cosar sing

0 sing —cosa
Answer
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| 0 0
let4=|0 cosa sing

0 sing  —cosda
We have,

A/ =1(-cos’ @ —sin’ &) = —(cos” @ +sin’ & ) = -1

Now,
A, = —cos’ @ —sin” a =-1, A, =0,4,=0
A, =04, =—cosa. 4,, =—sine

A, =0,A4,, =—sina, A, =cosa

-1 0 0
soadid =0 —COS —§in
0 —&in g COS5x
| -1 ] 0 1 0
A = adid=-|0 —COS & —sine [=| 0
] —sing COS e 0 sin ¢
Question 12:
et A= " andaB=|° 51 Verify th (4B) ' =B4"
t 4= = . ify that | # =
e P 5 an . 9 erify tha
Answer
3 7
Let A= .
2 5
We have,
A|=15—14=I
Now,

Ay =0, 4y =2,y =T, 4y =3

M
|
3 Ln
s

0

COSer SN

—CO56ar
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(& 8
Now, let B = .
7 9

We have.

Bl=54-56=-2

.‘.cmjfﬂ={g _31
-7 6

9
LA
9
2B = adip=-] 82| 2
B 2| -7 6] |7,
> ;
I H
7 |2 3
’
a5 ﬁj3+|2 _t’;l 87
- 352 0 |Tla7 2(:.? ~(1)
+6 -9
2 2 2 2
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Then,
3 716 8]
AR =
2 37 9
18+ 49 24+ 63
12435 16+45
|67 87
147 6l
Therefore,we have AB|=67x01-87 =47 =4087 - 4089 = -2,
Also,
61 -87
dil AB)=
WB)=| 4
| 1|61 87
~(4B) ' = li(AB) = -
(4B) =1 g ad(1B) 2{ 47 67 }
_ 61 87
_| 2 2 ,,]
47 67 B
2 2

From (1) and (2), we have:
(AB)™' = B7lA?

Hence, the given result is proved.

If 4=

5 | show that 4> =54+ 71 = 0. Hence find 4.
Answer
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pogq 3o N3 et 2] [8 s
[ T | 3 (N [ T S DU B B

AT =54+71

d M I

Il

1
|
L I =]
ek LN
| |
1
|
o N
=
1
+
1
[ |
[
)

Hence, A -54+71 = 0.

A-A=54=-T1

= A A(A")-5447 =714 [ Post-multiplying by 4™ as [ 4|=0]
= A(AA)-51 ==74"

= Al =51 =-74"

::rd":—%{z!—i!}

o> A= %{5!—/1}

Question 14:

3 2
For the matrix 4 =L | }, find the numbers a and b such that A2 + aA + bI = O.

Answer
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Now,
A*+ad+bl =0
= (AA) A" +adA" +bIA =0

= A( A4 ']+a!+h[H ']:O
= Al+al +bA™' =0

= A+al =—-bA™

= A" :_]E{A +al)

L[ 2] [
P/ PSR N i

We have:

I

Now,

A=

6+2] [11 8
241 |4 3

[Pnsl—mulliplying by A" as |4 = {J]

Comparing the corresponding elements of the two matrices, we have:

=l=-3-a=l=a=-4

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

~l-a

b
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Question 15:
1 1 1
For the matrix A= 1 2 -3 [show that A®> — 6A% + 54 + 11 I = O. Hence, find
ATh 2 -1 3
Answer
1 1 1
A=11 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 8 -14
2-1+6 2-2-3 2+3+9 7 -3 14
4 2 11 1 |
£f'=4"A4=|=-3 8 ~14 11 2 -3
7 -3 14 |2 -1 3
(44242 4441 4-6+3
=|-3+8-28 —3+16+14 -3-24-42
| 7-3+28 T—6-14 T+9+42

8§ 7 1
=[-23 27 -9
32 13 58
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A —6AT+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
32 -13 58 | 7 -3 14 2 -1 3 0 0 1
i 7 1 ] [ 24 12 6 5 5 5 11 0 0
=|=23 27 69 |=| =18 48 -84 |+|5 10 ~15(+|0 11 0
32 -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 0(=0
0 0 0
Thus, 4" —64" +54+11/ = 0.
Mow,
A =64 +54+111 =0
= (AAA) A" —6(AA) A +544 +11IA =0 [ Post-multiplying by A™" as |4 # 0]

= AA(AA")—6A( A4 )+5(A44 ") =-11(14")
= A —6A+5I=—-114"

= A ]=—II—I(A2—6.4+51)

()
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MNow,
AT —6A+51
4 2 1 I 1 1] 0 0
=|-3 8 14 |-6|1 2 -3|+53|0 1 0
7 -3 14 2 -1 3] L 0 |
[ 4 2 1] (e 6 | [3 0 0
=| -3 8 14 |- 6 12 =18 |+| 0 5 0
7 -3 14 1 12 —6 18] |0 0 J
9 2 1] [e 6 6 |
=| -3 13 14 -6 12 —~18
7 -3 19 | |12 —0 18 |
3 -4 -5
=|-9 1 4
|5 3 1
From equation (1), we have
3 - -3 -3 4 5
L 4 =19 —1 -4
11 11 _
-5 3 1 3 -3 -1
Question 16:

2
If A=| -1
1

Answer

2
-1

1

—1 | verify that A®> — 6A% + 9A — 4] = O and hence find A™!
2
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2 -1 1
A=]-1 2 -1
i -1 2
2 —1 | 2 —1 ]
4 =| -1 2 11 =1 2 -1
1 -1 2 1 -1 2
44+1+1 -2-2-1 2+1+2
=[-2-2-1 1+ 4+] -1-2-2
24142 -1-2-2 1+1+4
6 -5 5
=|-5 6 -5
5 -5 6
6 -5 572 - 1
A =AA4=|-5 6 5| -1 2 —~
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 2
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Now,
A =64 +94-41
22 21 21 [é -5 5] 2 -1 1 | 0 0
=|-21 22 -21|-6|-5 6 ~5|+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 22 |30 =30 36| |9 -9 18| |0 0 4
40 30 30 | [40 30 30 [0 0
=[-30 40  -30|-|-30 40 -30|=|0 0
30 -30 40 | [ 30 =30 40 |0 0

LA -4 +94-4] =0

Now,

A —6A* +94—-4] =0

= (AAA) A =6(AA) A" +944 414 = O

[]”Gﬂl—multiplying by A as |4| aeﬂ]

= AA(AA ‘]—(:A(,-M ’)+9(AA ‘)=4(r,-1 ’)
= A4l 641 +9] =44

= 4 —64+9]=44"

=4 =%(AI—6A+'FH)

AN —6A+971
6 -5
=|-5 6
E -5
6 -5
=|-5 6
5 -5
3 1
=1 3
-1 1

From equation (1), we have:

— |
[
o
+
=R Y
=l =
o
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Let A be a nonsingular square matrix of order 3 x 3. Then miﬂl‘ﬂis equal to

A. 4 B.|4] c.|4 p. 3|4
Answer B
We know that,

4 0 0
(adid) A=4/T=|0 A
0 0 A
40 0
= (adjd) 4 =0 40
0 0 A
I 0 0
= ladjd| 4)=4" |0 1 0| =|4[ (1)
0 0 I

~|adjd) = 4]

Hence, the correct answer is B.

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

A. det (A) B. C.1D.0

Answer

|
det( 4)

. 1.
Since A is an invertible matrix, A "exists and 4 = Huq";&.
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b
As matrix 4 is of order 2, let A = {a }
c d

d b
Then, |4 =ad — bc andac{,.r'.»#=|: }

= o
Now,
d  -b
A A
47" iaajf.af— 4
gl < a
4|4
d b
A A -
e 4l L4 4. (ad —be) = || =
kel Vi
A
|
sdet(A)=———
()= 4an)

Hence, the correct answer is B.
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