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EXERCISE 5.3

1. Compute the indicated products:

~la bl |la —b

(3) [—EJ rr,] |:EJ r:,}

L1 =2 1 2 3

mjb 3][—32 J
2 3 4 1 -3

(iii) |3 4 5| |0 2
4 5 6 3 0

Solution:

(i) Consider

.

—b a b a

axax +b+hb

- | (—b)xataxb
[a® + b
| —ab+ab B +a?
On simplification we get,

[ @’ + b u}
0 a®+ b
(ii) Consider
[1 —2][ 1 2 3 ]
2 3 -32 -1
- |

Ix1+(—-2x(—3)
[1+ﬁ 2—-4 3+2
—

=,

=

2x1+3x(—3)
2-0 446 6— 3]
On simplification we get,

7T —2 5
=
[—? 10 3}

— ab® + ab

LNod=

ax(—b)+bxa
(—b)x(—b)+taxa

|

1x2+(—-2)x2
2x24+3x2
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(iii) Consider
2 3 4 1 —3 5
34 5 0 2 4

4 5 6J|13 0 5

[2x1+3x0

Y

+F4x3 2x(—3)+3x2+4x0

—-6+6+0 10+12+20
- 94840 15+16+ 25
1241040 20+ 20+ 30

[ 2+ 0+ 12
= | 34+40+15
44+ 0+ 18
On simplification we get,
14 0 42
= |18 —1 56
22 —Z 10

2. Show that AB # BA in each of the following cases:

(i)A = [; _7,1} andB = E i]

-1 1
(i)A=]0 =1
2 3
1 3 0
(iii)A = |1 1 0
4 1 0
Solution:

(i) Consider,

A8 = [aﬁ _?1] E

:AB:[ID_R
12 + 21
:-ABz[ r1

Again consider,

0 h 2 g=
1| andB = (0 1 0
4 1 10
1 0
andB = |1 0 0
2 1

5—4]
6+ 28

«(1)

2x54+3x4+4x5H

3x1+4x0+5x3 3x(—3)+4x2+5x0 3Ix5+4x4+5x5
| 4x1+5x0+6x3 4x(—3)+5x2+6x0 4x5+5x4+6x5
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o= [23 ﬂ [aﬁ _?1}

:BA:[JB+E —2+7]

15+24 —3+28

A= |10 5| .. @
30 25

From equation (1) and (2), it is clear that
AB # BA

(ii) Consider,

2 3
AB=10 -1 1|0 1 o0
2 3 4 1 1 0
[—1+0+0 —2+140 —3+0+0
— AB — 0+0+1 0-1+1 0+0+0
24044 44+3+4 64040
-1 -1 —3
= AB=| 1 0 00 (1)
6 11 B

Now again consider,

12 3 -1 1 0
BA=|0 1 0o}|0 —1 1

11 0]l2 3 14

(14046 1-2+49 0+2+12

=~ BA=| 04040 0-1+0 0+1+0
| 140+0 1-1+0 0+1+0

5 8 14
= BA=|0 -1 1 e 2)
-1 0 1
From equation (1) and (2), it is clear that

AB # BA

(iii) Consider,
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1 3 0 01 0
AB=|1 1 0 1 00
4 1 0]]10 5 1

[04+3+0 14+0+0 040+
= AB = 0+1+0 14+40+0 04+0+0
| 0+1+0 4404+0 040+0

(31 0
= AB= 1 1 0].irrrreerennnnd( 1)
|1 4 0
Now again consider,
01 0 1 3 0
BA=1|1 0 0 1 1 0
0 5 1 4 1 0
0+1+0 0+1+1 0D+0+0
= BA = 1+0+0 340+0 040+0
| 0+5+4 0+5+1 0+4+0+0
[1 1 0
= BA=11 3 0 |ne(2)
9 6 0

From equation (1) and (2), it is clear that
AB # BA

3. Compute the products AB and BA whichever exists in each of the following cases:

. 1 =2 I 2 3
(1)A = [2 3}rmdf3= {2 5 1]

3 2

(i)A = | -1 0| andB = F 00
0o 1 2

1 1 i

-

1
[111].4.=[1 -1 2 3] andB = 3
2
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il

@ o 0[5+ v e’
d

Solution:
(i) Consider,

AB:I_E 1 2 3
2 3112 3 1

ap_ |14 2-6 3-2
24+6 4+9 6+3
:-AB:[_E —4 1]
8 13 9

BA does not exist
Because the number of columns in B is greater than the rows in A

(ii) Consider,

3 2

AB=|-1 0 [:1] f Eﬁ]
-1 1

[ 12+ 0 15+ 2 18 + 4

= AB = —-44+0 —5+0 —6+4+0
-44+0 —5+1 —6+2

1217 22

= AB= | —4 —5 — 6

| —4 -4 —4

Again consider,

mofet

01 2
-1 1

12—-5—-6 8+0+6
0-1-2 0+0+2

1 14]
-3 2

::-BA:{

:-EA:[
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(iii) Consider,

0
1
AB=[1 -1 2 3] |3
2
AB=[0+(-1) +6 + 6]
AB=11
Again consider,
0
BA=|,| [l -1 2 3]
2
00 0 0
. BA— 1 —1 2 3
3 —3 69
2 —2 4 6

(iv) Consider,

[

hﬂm+hbcﬂ

o

= [ac + bd] + [a® + b* + & + d’]

[@® +b* + c® + d” + ac + bd]

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

4. Show that AB # BA in each of the following cases:

1 3 -1 —2 3 —1]
(i)A=1(2 -1 —1| and B=|—-1 2 -1
3 0 —1 —6 9 —4]

10 —4 —1 1 2 1
(ii)A=|—-11 5 0| and B= |3 4 2
9 -5 1 1 3 2]
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Solution:
(i) Consider,
1 3 -1 —2 3 —1
AB=12 -1 -1 -1 2 -1
3 0 —1 —6 9 —4
—2—-3+6 3+6—-9 —1-3+4
= AB = —44+1+6 6-2-9 —2+4+1+4
—-6-0+6 94+0-9 —-3-0+4
(1 0 0
= AB=13 —5 3 (1)
0 0 1
Again consider,
-2 3 -1 1 -1
BA=|-1 2 —1 2 -1 -1
—6 9 —4 3 0 -1
[ - 2+6—-3 —-6—-3+0 2—-3+1
= B4 = -1+4-3 -3-240 1-2+1
| —6+18—-12 —18—9+0 6-9+4
(1 -9
= BA= 10 -5 of (2)
0 —27 1
From equation (1) and (2), it is clear that
AB # BA
(ii) Consider,
10 —4 -—-1][1 2 1
AB=|-11 5 0113 4 2
9 -5 1111 3 2
10—-12-1 20— 16—-3 10—8-—-2
=|-11+15+0 -22+20+0 —-11+10+ 0
9—-15+ 1 18—20 + 3 9—10 + 2
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-3 1
AB=|[4 -2
-5 1

Again consider,

0
-1 -
1

1 2 1|10 -4 -1
BA=|3 4 2][—11 5 D]
1 3 2 9 -5 1
10—-22 + 9 -4 +10—-5 -9 +
=[3D—44+1D -12 + 20—-10 -3 +
10—-33 +18 —4+15—-10 -1 +
-3 1 0
BA=|4 -2 —1]......(2]
-5 1 1
From equation (1) and (2) it is clear that,
AB # BA
5. Evaluate the following:
_ 1 3] 2 3 5
{'}({—1 —4_+[—1 1} 5]
1 0 2 2
(i) [1 2 3] |2 0 1] {4
01 2] [6
1 —1]
o [0 (83l s )
2 3|
Solution:
(i) Given

(i

)|

First we have to add first two matrix,

oo o
b
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1+3 3—2 1 3 5
—
-1-1 —-4+4+1 2 4 [i]
4 1 1 3 5
—=
-2 —-3/112 4 6
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:_[ 4+ 2 12 + 4 20+ 6 }
—-2—-6 —-6-12 — 10— 18
On simplifying, we get
[ﬁ 16 26}
—
—8 —18 — 28
(i) Given,
1 0 21 |2
1 2 3] (2 0 1| |4
0 1 2 ]
First we have to multiply first two given matrix,
2
=[14+44+0 04+0+3 2+2+6] (4
B
2
=[5 3 10] |4
6
= [10 + 12 + 60]
=82
(iii) Given
L1 10 2 0 1 2
02 ([201}_[1 0 2D
2 3
First we have subtract the matrix which is inside the bracket,
. 10 _21 [1—1] 0—1 2—2}
2—-1 0-0 1-2

https://byjus.com
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2 3

1—11
:-l]?[

1 0

= | 04+2 040

(2+3 —2+40

0 -1 1
=12 0 -2

5 —2 —3

ﬁ.[fA:[l D],.B:{l _DJ andC:[D 1],shuwthatA2=B2=C2=Ig

-1 0

—1

[1-1 —-14+0 0+1

0-2
0-3

0 1 0
Solution:
Given
1 0 1
A= [EJ 1]‘B= [D
We know that,
A? = A4
L1 u] [10}
0 1][1 0
Lo _[tto u+1}
(040 0+1
—. Az — 1 u}.............l{ﬂ
01
Again we know that,
B®* = BB
e 1 qu u]
0 —1]l0 —1
N 1+ 0 IIJ—IZI]
0-00+1
— B2 = 1 l]] ............. (2
01

Now, consider,

|
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L 0

0 0 1
_1} and C' = [1 D}
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cr*=cCcC

Lo [0 1[0 1
1 0][10

LBl 0+1 D+u]
[ 0+0 140

— B? = ! 1]}. ............ (3)

We have,

1 0
2 [III 1] (4)

Now, from equation (1), (2), (3) and (4), it is clear that A>=B?= C?= |,

71fA==F ;1;B=[D 4}jmd3A2—2B+I

3 -1 7
Solution:
Given
2 —1 0 4
A:L 2}32L14
Consider,
A*=44

A [23 _21] Fa _21]

=”‘12_[4—3 —z—ﬂ

64+6 —3+4
= A2 = [1 - 4}
12 1
Now we have to find,
34> — 2B+ 1
3429413t " o0 41O
12 1 -1 7 0 1
342 9B4+1—|° “12|_ [0 87, (1O
36 3 -2 14 0 1

https://byjus.com
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=}_E_AE_EE_H::J.—u+-1 —12-8+0
6+24+0 3—14+1
— 342 9B+ I = 4 —20
38— 10

BIf A = {_41 ﬂ . prove that(A — 2I)(A — 3I) = 0.
Solution:
Given
4 2
‘1=[—11]
Consider,

= (A-2A=30= ([—41 21} _2[—11 DlD ([:11 21] _3[; 2])
caeanean-([ 4 2] [2 2 (14,212 2)

=>|:A—2I]{ﬁ\—3l}|=|: 412 E—D] |:4—3 E—D]

—-1-0 1-2 —-1—-0 1-3
2 2 1 2
A2 (A-30=
= (A-2I) }[_1_1}[_1_2]
:(A—znm—anz[ 2-2 4-4 ]
—-14+1 —2+2

00
A-21 A-3l)=
= (A-21) ) [[} 'I]}

= (A-2I)(A-31) =0
Hence the proof.

11 2 |1 2 3 |1 3
91f A = [D 1]_. show that A® = [D 1} and A" = [D 1]

Solution:
Given,

https://byjus.com
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]

Consider,
A =44

e[

A2 [1+D 1+1]

0+0 0+1
=}-A2=[1 2}
01
Again consider,
A = 424
A3=[1 2”1 1]
0 1[0 1
Lo [0 1+2
0+0 0+1
A3=|:1 3]
01

Hence the proof.

>
10.0f A — [ alige ] . show that A2 =0
—a® —ab
Solution:
Given,
ab b2
A=
[—az —ab}
Consider,
A2=4 4
2 2
:_Azz[abb}[abb}
—a? —ab —a? —ab
oA [ a’h® — o’  ab® — ab’® ]
—a*b+a*d —a’®® + o’

https://byjus.com
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:—Az[

— A2 =10

0 0
0 0

Hence the proof.

cos 26 sin 26
LLIf A = [—smﬁﬂ cos 20
Solution:
Given,
| cos 20 sin 24
| —sin28  cos 28
Consider,
AP=AA
oA [cosﬂﬂ sin29:| [
| —sin20 cos26
= A=

RD Sharma Solutions for Class 12 Maths Chapter 5
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] . find A2

cos 20 sin 28
—sin 28 cos 20

cos?(20) — sin’(20)  cos(26)sin 26 + cos(26)sin 26
—cos(20)sin 26 — sin 26cos 26 — sinz{EH] + CDSE{EE]

We know that,
cos”d — sin®d = cos?(26)

cos(2 x 26) 2sin 26cos 26 }

:-Azz[

Again we have,
sin 28 = 2 sinflcosf

— 2 sin 26cos(26)

cos(2 x 26)

-1 3
and B=|1 -3 —5| show that AB=BA = 03,3
-1 3

n

n

2 [ cos 46 sin(2 x 26) }
— e
—sin(2 x 26) cos48
It [ cosdd  sindd }
| —sin4f cos4@

2 =3 =5
12If A=|—-1 4 )

1 -3 —4
Solution:

https://byjus.com
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Given,
2 -3
-1 4
1 -3
Consider,
[ 2 -3
AB=|—-1 4
1 -3

A=

-2-3+5
1+4-5
~1-3 + 4

Again consider,
-1 3
BA = [ 1 -3
-1 3

—2—-3 + 5
2+ 3-5
—2—-3 + 5

oo o
coo
coo
P — |

BA= 03,3 ......(2)

—h
—4
_5_

_4_

3t

5 and B =

5

6 + 9—-15
—3—12 + 15
3+ 9-12

5 -3
4

-3

3+ 12-15
—3—12 + 15
3+ 9-—-12

RD Sharma Solutions for Class 12 Maths Chapter 5
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I
—_
Ll
wn

1 -3 -2

5
—5
5

5+ 15—-20
—5—15 + 20
5+ 15—-20

I
—_
[
wn

-5
5
—4
5 + 15— 20

—5—15 + 20
5+ 15—-20

From equation (1) and (2) AB = BA = 03,3

https://byjus.com
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0 c ab ac
13.If A= |—c 0O a | and B= |ab b* be| show that AB = BA = 03,3
b —a 0 ac be c*
Solution:
Given
0 e —b a? ab ac
A= |- 0 a| and B= |lab b be
b —a 0 ac be 2
Consider,
0 c —b al ab ac
AB=|-—¢ 0 a ab B be
b —a 0 ac be 2
0+ abc — abe 0+ b — be 0+ be? — be?
= AB= | —a?c+0+a% —abc+0+abec —ac®+0+ ac
a’b—a’b+0  ab® —ab*+0  abc—abe+0
0 0 0
= AB=1{0 0 0
0 0 0
::'A_BZGQ_X:;[:].:]
Again consider,
a® ab ac 0 c —b
BA=|ab B be|| - 0 a
ac be & b —a 0
0—abc+abe alc+0—a2c —a?b+a?b+0
= BA=|0—Fec+bc abc+0—abc —ab®+ab®>+0
0—be2+bc2 ac?+0—ac? —abe+abe+0

https://byjus.com
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:,HBA:[

o R e T
o R e T
o R o T

|

= BA= G:;x::. . [2:]
From equation (1) and (2) AB = BA = 03,3

2 -3 -5 2 —2 —4
14.7f A= |—1 4 5 and B = |(—1 3 4 show that AB = A and BA = B.
1 -3 —4 1 -2 -3
Solution:
Given
2 -3 =5 2 -2 —4
A= |-1 4 H and B = | —1 3 4
1 -3 —4 1 -2 -3

Now consider,
2 -3 —=5][2 -2 —4
AB=|—-1 4 5(]-1 3 4
1 -3 —4l1L1 -2 -3
4 +3-5 —4—-9+ 10 —-8-—12 + 15

—-2—-4+5 2+ 12-10 4+ 16-—15
2+3—4 -2-9+18 —4-12 + 12

2 -3 -5
=|-1 4 5
1 -3 —4

Therefore AB = A
Again consider, BA we get,

2 -2 —4][2 -3 -5
-1 3 4||-1 4 5
1 -2 -3ll1 -3 -4

https://byjus.com
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4 +2—-4 —-6—-8+12 -—-10—10 + 16
—2—-3+4 3+ 12-12 5+ 15—-16
2+2-3 -3-8+9 —-5-10+ 12

2 -2 —4
= [—1 3 4—]

1 -2 -3
Hence BA=B

Hence the proof.

1 1 -1 0 4 3
15.Let A= |3 -3 3| andB=1|1 -3 —3|., compute A> — B2
5 5 5 —1,_ 414
Solution:
Given,
1 1 —1 ) Wl 3
A=13 -3 3| andB=|1 -3 =3
5 5 5 P 4
Consider,
-1 1 -1][-1 1 -1
AP=[3 -3 3”3 -3 3]
5 &5 5lls 5 5
14+ 345 —1-3-5 1+3-5

-3-9+15 3+9+15 -3-9+ 15
-5+ 15+25 5—-15+25 -5+ 15+ 25

-1 9 -1
3 27 3 |...l1)
35 15 35

Now again consider, B2

A? =

https://byjus.com
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0 4 3170 4 3
B2=|1 -3 -3||1 -3 -3

-1 4 all-1 4 1

0+4+3 0-—-12 + 12 0—-12 + 12
0—-3 +3 4 +9-12 3+9-—-12
0+4—-4 —-4-12 +16 —-3-12 + 16

1 0 0
= [n 1 n]......le
0 0 1

Now by subtractlng equatlon (2) from equation (1) we get,

1 00
A* —B? = 0 10
15 35nn1

-2 9 -1
=13 26 3

35 15 34

16. For the following matrices verify the associativity of matrix multiplication i.e. (AB)
C=A(BC)

I:T-)A:|:l ZD},B— —1 2|, andC [1}
1 01 —1
0 3
4 2 3 1 -1 1 1 2 —1
(ii)A =111 2/, B=1|0 1 2 ,andC=1{3 0 1
301 2 -1 1 00 1
Solution:
(i) Given
I 0
;1:[_11 g ?],B: -1 2 _.rde*:[_ll}
0 3
Consider,

https://byjus.com
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(AB)C = ( LY [—11 g:)[_ll]

11-1

(AB)C = [:i] (1)

Now consider RHS,

1 0
A(BC) = _11 3 2([—1 z] [_11]>
0 3

140
SRR
1
:[—11 g 2] [:g]
_[1-6+0
1+0-3

-5
A(BC) = [_4] (2)
From equation (1) and (2), it is clear that (AB) C = A (BC)

https://byjus.com
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(ii) Given,
4 2 3 1 -1 1 1 2 —1
A=1|1 1 2, B=1|0 1 2{,andC= 13 0 1
3 0 1 2 —1 1 0 0
Consider the LHS,
4 2 31 -1 111 2 -1
(AB)C= [1 1 2|lo0 1 2|3 0 1
0 1412 -1 111 o 1
4 +0+6 —4+2-3 4+ 4+3][1 2 -1
=|1+0+4 -1+1-2 1+2+2||13 0 1
3+0+2 -34+0-1 3+0+ 1110 0 1
(10 -5 1171 2 -1
=|5 -2 5|3 0 1
L5 —4 4110 0 1
[10—-15+0 20+ 0+ 0 -—-10+ 5+ 11
=| 5—-6+0 10+0+0 —-5—-—2+ 5§
| 5—-12+0 10+ 0+0 —5—4 + 4
[—5 20 —4
(AB)C=|-1 10 —2...[1)
-7 10 -5
Now consider RHS,
4 2 3]/1 -1 111 2 -1
ABC)=1|1 1 2[{lo 1 2|3 0 1
3 0 N2 -1 1llo 0o 1
4 2 3|[1-3+0 24+40+0 —-1-1+1
=1 1 2(|[0+3+0 0+0+0 0+1+2
3 0 1UL2-3+0 44+0+0 -2-1+1
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4 2 3][-2 2 1
=|1 1 2{|3 o0 3
-1 4

3 0 1

-8+6—-3 8+0+12 —4+6-6
=|-2+3-2 2+0+8 —1+3—4]
-6+0-1 6+0+4 -3+0-2
-5 20 —4
A(BC)=[—1 10 —2]......(1
-7 10 -5

From equation (1) and (2), it is clear that (AB) C = A (BC)

17. For the following matrices verify the distributivity of matrix multiplication over
matrix addition i.e. A (B + C) = AB + AC.

wa=[y ] m=[3 ) amac <[}

0 2 2 1
2 —1
(i)A=|1 1 ,B:Dl,andC:l_l
1 o T 0 1
Solution:
(i) Given

1 —1 —1 0 0 1
.4_=L:j 2],.5: 9 l}rrde*=L _1]

Consider LHS, __
A(B + C) = [é _21_ ([_21 [;E] * [2 —11])

_ [l —21] [—21+—|- 1[1 Dli 11]

-l 215

https://byjus.com
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_ [—1— 3 1+ D]
0+6 0+0

A(B + C) = _;‘ é] 1)

Now consider RHS,

sm=ac=[p S5 U+l F10 2

2 8 A

-7 1+ 5

_[3-1 -1+2
4+2 2-2

-4 1
AB + AC=| ) D] n(2)
From equation (1) and (2), it is clear that A (B + C) = AB + AC

(i) Given,
2 —1

1=11 1 B = 2 and C' = L 1
1 9 1 1 0 1

Consider the LHS

A(B+c)=F _11] 0 1]+[é _11]

PR I
:[% _11 0+ 1 1—1]
S oo 1+

https://byjus.com
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]
=t kL 2]
-1 2
[ 2—1 0+ 2
=|1+1 0+ 2
-1 +2 0+ 4
1 -2
AB+C=|2 2
1 4
Now consider RHS,
[ 2
AB + AC= 1
0+1 2—1
=|0+1 1+1
0+2 -1+ 2
-1 1 2
=1 2|+ ]1
2 1 —1
—-1+2 1-3
=l1+1 2+0
2—1 1+ 3
1 -2
AB + AC=|2 2
1 4.
1 0
18.1fA = 3 -1
-2 1

RD Sharma Solutions for Class 12 Maths Chapter 5
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[ R s [
2+0 —-2-1
+|1+0 —-1+1
-1+0 1+ 2
-3
0
3
(2}
—2 0 5 —4 1
0|, B=|-21 3 |,andC = |—1
1 -1 0 2 0
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verify that A(B —C)= AB — AC.

Solution:
Given,
[ 1
A=113
| —2
[ 1
C=|-1
[ 0

Consider the LHS,

A(B-C)=

1
3
—2

0
-1
1

1
3
—2

0 -2

-1 0

1 1
—=2][—-1 0
D][—l 0
11—-1 1

1 -2 -8
AB-C)=|-2 0 -21
0 1 16
Now consider RHS
1 0o -2
AB-AC=] 3 —1 0
-2 1 1
2 5 —8 1
=12 14 —-15|—1| 4
-3 -9 13 -3
1 -2 -8
=|-2 0 =21
0 1 16

0 5 —4 1 0
-2 1 3|—-13 -1 0
-1 0 2 -2 1 1

—2

7 0
14 6

—10 -3

https://byjus.com
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From the above equations LHS = RHS
Therefore, A (B—-C) = AB—AC.

19. Compute the elements a;3 and a,; of the matrix:

010
aA_ |20 2 _23_21 01 -1 2 -2
o320 7 S [3 -3 4 —4 0
40 4
Solution:
Given_
010
y_ |20 2 _23_21 01 -1 2 =2
Tojos 2| 334 400
4 0 4
-3 2
A 124[[1 1 12 —2]
-112fI3 -3 4 -4 0
124 8
6 —9 11-14 6
A-|12 0 4 8 —24

36—-3749-50 2
24 0 8 16 —48

From the above matrix, as;3 =8and a, =0

0 1 0
201fA = |0 0 1| and I is the identity matriz of order 3,that A* =
p T

i

58]

pl +qgA +rA
Solution:
Given
0 1 0
A= 10 01
P qr
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Consider,
AZ=AA

0 1 0770
= [D 0 1] [D
p q riip

0+0+0
=|0+0+p
0+0+ pr

Again consider,

0+0+0 0+1+0
0+0+q O0+0+r

p+0+qr 0+ q+ r?

A =A2A
0+0+0 04+0+0 0+1+0
=|0+0+p 0+0+qg O0+0+r
0+0+pr p+0+qr 0+ q+ r?
0+0+0p 0+0+g
= 0+ 0+ pr p+ 0+ qr
0+0+pq+ pr® pr+ 0+ g* + qr?
P q r
— pr p + qr q + r?
pq + pr? pr + q*> + qr? p + 2qr + r?
Now, consider the RHS
pl + gA + rA?
1 0 0 0 1 0 0 0
=p[D1D+qDD1+rP q
0 0 1 p q r

0
0

p

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

1 0
0 1]
q r
0+0+Tr

0+ q+ r?
0+ p+aqgr+ qr+ r?

1
r

pr p+ qr q + r?
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p q r
— pr p + qr q + r?
pq + pr? pr+ q® + qr? p + 2qr + r?

Therefore, A3=p |+ qA + rA?
Hence the proof.

21. If w is a complex cube root of unity, show that

1w w w ow? 1 1 0
w oW 1+ W 1w w| = |0
Wl w w o w? 1 w? 0
Solution:
Given
1w w? wo ow? o1 1 0
w o owr 1+ w1 ow w| = |0
Wl ow w o w? 1 w? 0

It is also given that w is a complex cube root of unity,
Consider the LHS,

[(1+w w+w? WP+ 1

= lw+w? W+l 14w W

2

_mz-l—w 14+w? w+1 "
We knowthat 1+ w+ w?=0and w3=1

B 2
—w* -1 —w 1
=| -1 —w —w W
2 2
-1 —w —w W

Now by simplifying we get,
.2 _ .. oy

3
Tkl (=% Tkl
] K
= | -1 —-w? —u?
-1 —w? —w?

Again by substituting 1 + w + w? = 0 and w3 = 1 in above matrix we get,
0
0
0

Therefore LHS = RHS

Hence the proof.
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221f A=

2
—1
1

Solution:
Given,

2
—1

1
Consider A2

AP =AA

—3
E!
—3

A=

[ 2
-1
L1

-3
4
-3

-5
5
—4

(4 +3-5
—2-4+5
(2 +3-4
[2 -3
-1 4 5
1 -3 —4
Therefore A=A

—5

4
3
3

23.1f A=

Solution:
Given

4 -1
3 0
3 —1

Consider A?,

—4
—4
-3

A=

—1

—1

—3
4
—3

-

—

—4

-3
4
-3

2 -5
-1 5
1 —4
-6-12 + 15

3+ 16—15
—3—12 + 12

=A

—4
0
—3

https://byjus.com
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—10—-15 + 20
5+ 20-20
—5—15 + 16

—4| , show that A* = I,
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AZ=AA
(4 —1 —4][4 -1 —4
=13 0 —4/|13 0 —4
3 -1 —-31Ll3 -1 -3
(16 —3—-12 —4+ 0+ 4 16 + 4 + 12
=112 +0-12 -3 +0+4 —-12 +0 + 12
| 12—-3—-9 -3+0+3 —-12+ 4+ 9
(1 0 0
=|0 1 0|=I;5
0 0 1
Hence A’=1;
1 2 1
24. (i) If [1 1 z] |0 1| 1| =0, find z.
2 0

Solution:
(i) Given
L 0o 2] |1
1 1 =] {0 2 1] |1
2 1 0

=214+2x+0 x+0+2 2+ 1+ 0]

=[2x +4 x+ 2 2x + 4]

=[2x+1+2+x+3]=0
=[3x+6]=0
=3x=-6

el

= [:; 5} . find z.

1
1{=10
1

1
1{=0

1
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Xx=-6/3

X=-2

(i) Given,

2 3 I =3 |-4 6

5 T |—-2 4| |-9 =
[2—6 —E+12’} [—4 ﬁ]

— —
b—14 —15+ 28 -0 =z
—4 6 —4 6

N [—9 13} [—9 I]

On comparing the above matrix we get,
x=13

2 1 2 T
25, If [z 4 1] |1 0 2 4| =0,
0 2 —4] -1
Solution:
Given
21 2] [a
[z 4 1] (1 0 2| |4
0 2 —4] [-1

=2x+44+0 x4+0+2 Ex+8—4][
X
4

4=

=>[(2x+4)x+4 (x+2)-1(2x+4)]=0
=>2X*+4x+4x+8-2x-4=0
=>2X*+6x+4=0

= 2x*+2x+4x+4=0
=>2x(x+1)+4(x+1)=0
=>(x+1)(2x+4)=0
=>x=-lorx=-2

=[2x +4 x+ 2 2x + 4]

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

X
4
-1

0

|
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01 —1] [0
26. If [1 —1 =] |2 1 3 1| =0, find .
1 1 1 1
Solution:
Given
0 1 -1]f0
[1 -1 x]lz 1 3”1]=n
1 1 1ll1
By multiplying we get,
0
=[0—-2+x x (-1)—3 + x] 1] =0
1

=[x—2 x 1—4][1

0
=0

1

[(x—2)x0 +xx1+(x—4)x1] =0

=X+ x—4 =0

=22k=4=x =2

3 -2
27. If A = [4 _9
Solution:
Given
3 =2
A= L _2} and [

] and I = lé 'i'] , then prove that A> — A + 2T = 0.

ot

Now we have to prove A2—A+21=0
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Now, we will find the matrix for A?, we get

A2=AXA::E :ﬂﬁ :ﬂ

It 3x3 + (-2x4) 3x(-2)+(-2x-2)
o4 x3 + (—2x4) 4x(-2)+ (—2x-2)
; [9-8 —6+4
=& =23 —8+4]
1 -2 .
-8 = | _J"mm”mo)
Now, we will find the matrix for 21, we get
1 0
m__zh J
_2x1 2x0
="’21_[2:“::: 2x1
:21=[§ g"m”mmmg
A2 - A+ 21

Substitute corresponding values from egn (i) and eqn (ii), we get

1 =2 3 -2 2 0
~ = la —4]_[4 —z]+ h 2
__[1-3+2 —z—&q)+u]
T l4-4+0 —4-(-2)+2
_ [0 0] _
= lo J"D
Therefore,

AA-A+21=0

Hence proved

3 1

28. If A= l—l 5

] and I = [1 D] . then prove that A2

01

https://byjus.com
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Solution:
Given

3 1 1 0
A= [_1 2} and I = [D 1}

Now, we have to find A?,

A2 — AXA — _31 ;][_31 ;]

#ﬁz_'3x3+(1><—1) 3><1+1><2]
S l(-1x3) +2x(-1) (-1x1)+2x2
> _[9—-1 3+2

A =l3-2 —1+4
- [8 5 .

- =[5 3]..........(1)

Now, we will find the matrix for 54, we get

5A = 5[_31 é]

5x3 G5x1
=54 = [5><{—1) 5 x 2
15 & .
A =
= Zt 10 (ii)
S0,
A? = BA + Al

Substitute corresponding values from eqn (i) and eqn (ii), we get

(5 9-05 el S

=15 3 =15 o+ 3

g
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8 5] - 15 + A
~5 3

5+0

-5+ 0 10 + A

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

And to satisfy the above condition of equality, the corresponding entries of the
matrices should be equal,

Hence,

8 =15+ A=A =
3=10+ A=A =

29.IfA=[3

Solution:
Given

M

l; is an identity matrix of size 2, so

2= o

To show that

A2 _BA+ 7L, =0
Now, we will find the matrix for A%, we get

A2 — AXA = _31 é][_‘?’l é]

A - 3x3 + (1x-—1)
» _[9-1 3+2

SA =132 —1+4
., _[8 5 |

-a? =[5 3]..........(1)

—7

—7

1 ;] show that A* — 5A + TI, = 0.

I X1+ 1x2 ]
(—1x3) +2x(—-1) (—1x1)+ 2x2

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

[BYJu's

The Learning App

Now, we will find the matrix for 54, we get

sa =5[> ]

5x3 5x1
= oA = [5><{—1) 5% 2
_[15 5 g
= bhA = ¢ 10 PR §1 )
Now,

_[1 01 _[7 0
71, = ?[ﬂ 1= 1o ?]""""(111)
S0,

A? — 5A + 71,

Substitute corresponding values from eqn (i), (i) and (iii), we get

== 5% - ol

8—15+7 5-5+0
—5—(-5)+0 3—10 + 7

0 0] _
0 0
Hence the proof.

0

== =

2

30. If A= [_1

g] show that A* — 2A + 31, = 0.

Solution:
Given

e

l; is an identity matrix of size 2, so

https://byjus.com
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Now we have to show,
A2-2A+3,=0

Now, we will find the matrix for A®, we get

- 72 3112 3
A —axa=[f [}]—1[}
A2 2x2 4+ (3x—-1) 2x3 + 3x0

(—1x2) +0x(—1) (—1x3)+0x0
[ 4—3 6 + 0

2 _
SA =040 -3+ 0
, [1 6 |
s = O]

Now, we will find the matrix for 24, we get
2 3
2a =22 °

2x2 2x3

=24 = [2x(-1) 2x0
=24 = _42 g] e e (D)
Now,

1 0 3 0
3L, = 3[[} 1] = [D 3 eee e < (1)
So,
AZ - 2A + 31,

Substitute corresponding values from eqn (i), (ii) and (iii), we get

:’:[—lz —63]_[—2 g]+[g g

:;._[ 1-4+3 5—5+n]
“[2-(-2)+0 -3-0+3

:}:[g g]=ﬂ

Hence the proof.
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31. Show that the matriz A = ﬁ ﬂ saties fies the equation A® — 447 + A = 0.

Solution:
Given

2 3
A= [1 2}
To show that‘ﬂ‘g"ﬂ“ﬂle +A=0

Now, we will find the matrix for A%, we get
s 2 3112 3
A = (axa) =[] 2][1 :

A7 — 2x2 4+ (3x1) 2x3 +3x2
L 1x2+2%x1 1x3+2x2
2 _[4+3 6+ 6
I PR 3+4]
2 [7 12 ,
-8 = [ ?].............(1)

Now, we will find the matrix for A2, we get
3 a2 _[7 12112 3
A = A xﬁ—[4 ?—][12

oA = 7x2 +12x1 ?><3-|—12><2]
L4 x2 +7x1 4x3 +7x2

=}Ag=-14+12 21 + 24
L8 + 7 12 + 14

3 26 45 .

= A° = g 26] S 1))

50,

A-4A% + A

Substitute corresponding values from egn (i) and (ii), we get

il 1 B A g

https://byjus.com
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26 45] [4x7 4x12] . [2 3
== lis 26]_[4><4 4><?]+[1 2
26 45] [28 48] . [2 3

== lis 26]_[16 23]+[1 2
L _[26-28+2 45-48+3
15— 16 + 1 26—28 + 2

= = 0 0 =0
0 0
Therefore,

AP-4A7 + A =0

Hence matrix A satisfies the given equation.

32. Show that the matriz A = {

Solution:

Given

a=|5

| is an identity matrix so

1)

152 ﬂ saties fies the equation A2 124 -1 =0.

]

= 1

2 —
Toshowthat® - 12A-1=0

Now, we will find the matrix for A%, we get

#=axa=[5 3|5 3

= A?

= A?

= A?

12 71112 7

[5xb5 +3x12 5X3 +3x7
112 x5 +7x12 12x3 + 7x7

25 + 36 15 + 21
60 + 84 36 + 49

61 36 :
144 gt cewee e (1)
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Now, we will find the matrix for 12A, we get
5 3
12A = 12
L12 ?]
_J12x5 12x3
=128 =l19x12 12x7
60 36 .
= 12A = 144 84] cev e eeewee (11)
So,
AZ - 12A-1

Substitute corresponding values from egn |(j} and (ii), we get

o 61 36]_ 60 36]_[1 0
144 B85 144 B84 0 1

o [ 61 —60—1 36—36—0
1144 —144—-0 85—84—-1

_ [0 0] _

= = 0 U] =0

Therefore,

A2-12A-1=0

Hence matrix A is the root of the given equation.

33. If A= [_34 _25] find A% — 54 — 141I.
Solution:
Given

A=

e

| is identity matrix so

141 =

14[3 [1} - [104 1U4]

https://byjus.com
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To find &” - 5A- 141

Now, we will find the matrix for A%, we get

LRI iy

[ 3 X3 + (—bx—4)

2 __
SA = cax3) + 2x -9
, [9+20 —15—10
A =153 2n+4]
, _[29 —25 |
-t = |2 24]..........{1)

Now, we will find the matrix for 54, we get
_.[3 -5
5A = 5| ° . ]

5x3 b5x(-h)

=24 = |5x(—4) 5x2
15 —25 )
5A — .
= —20 10 (iD)
S0,
A% - BA - 141

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

3x(—5) + (-5x2)
(—4x—-5) + 2x2

Substitute corresponding values from egn (i) and (ii), we get

L —20 —25] [ —25] [14 14]
[29-15-14 —25+ 25—0

= l20+20-0 24-10-14

= = g g =0

34. If A= [_31 ;] show that A2 — 5A + 7T = 0. Use this to find A"

https://byjus.com
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Solution:
Given

3 1
4= [—1 2]
| is identity matrix so
1 0 7 0
n=7 [n I [n 7
2 —
Toshowthat & — 94 + 71 =10
Now, we will find the matrix for A, we get

A2 — AXA = _31 %][—31 ;]

IO [ 3x3 + (1x-—1) 3Ix1 + 1x2
(-1 x3)+(2x-1) (—1x1)+ 2x2
, [9-1 342
A =l3-2 —1+4
(8 b :
- =[5 3]..........(1)

Now, we will find the matrix for 5A, we get

A — 5[_31 é]

Ex3 G5x1
=54 = |5 (1) 5><2]
_[15 5 .
= bA = "¢ 10 U § 1§
50,
A% - BA + 71

Substitute corresponding values from egn (i) and (ii), we get

-- 1% 905 3 !
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o 8—15—-7 5—5—D]
-5+5-0 3-10-7

=}=[g E =10

Therefore

A2-BA+71 =0

Hence proved

We will find A*

A*-BA+ 71 =0

Multiply both sides by A%, we get
A%(A%? - BA + 7I) = A*(0)

= A* — BA% A + TLA?

= A* = BA® A—T7LA?

= A* = BAZA— 7A?

As multiplying by the identity matrix, | don’t change anything. Now will
substitute the corresponding values we get

:}A4:5[—}35 g][i ;]_?[—85 g]
—2f5_—53 f5++1%]—?[_85 g]

=4t =5 )7Ll

= A* =15

:}A4__5><19 5><18]_[?><8 7 %5
- [5x(—-18) 5x1 7x(=5) 7x3
95 901 [56 35
A = _
= 90 5] —35 21]
s [ 95-56 90—35
=4 =] 99 + 35 5—21]
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s _ |39 55 ]
=4 =55 16
3 —2] . 2
35. If A= 4 9 find k such that A = kA — 2I,.
Solution:
Given

3 -2
A L _2}
l; is an identity matrix of size 2, so
1 0 2 0
212_2[[1 1 _[D 2
Also given,

A7 = kA - 21,
Now, we will find the matrix for A%, we get

A2 = AXA = [2 j][i :i

f__'3x3+{—2x® 3x&£)+{—2x—@]
TE T l(ax3) + (—2x4) (4x-2) + (—2x —2)

9-8 —6+ 4

2 _
A =lip-8 —8+4
1 -2 |
= A% = 4 4 ce e e (1)

Now, we will find the matrix for kA, we get

3 2
kA=k[4 _2]

_ [kx3 kx(-2)
=K =i ws kx(-2)
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S0,
A% = KA - 21,
Substitute corresponding values from egn (i) and (ii), we get

-l 10 G

:_[1 -2] _ [3k—2 —2k-0
4 —al 7 l4gk—0 —2k-2

And to satisfy the above condition of equality, the corresponding entries of the
matrices should be equal

Hence 3k—2 = 1=k = 1

Therefore, the value of kis 1

36. If A= [_11 2] find k such that A% _8A 4L kT =0.
Solution:
Given

1= 7

| is identity matrix, so

a=ufy 9= g

2 2
Alsogiven,‘le -BA+ kKl =0
Now, we have to find A2, we get
- 1 o1 o
A —axa-|] ?][—1 ?]

AE—[ 1x1+0 0+ 0

TE T -1x1) +7x(-1) 0+ 7x7
1 0 |

L 49]..........(1)

Now, we will find the matrix for 8A, we get
_ 1 0
8A = 8/ . ?]
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8x1 8x0
=8A = |gx(-1) 8x7

8 0 )
= 8A = 8 =g ceneee e e« (1)
So,

AA-BA+Kkl =0
Substitute corresponding values from eqn (i) and (ii), we get
1 0 8 0 k 0
g 49]_ -8 56]+ [1:- k] =0
:;_[1—8-1—}{ 0—-0+ 0 :DD]
—8+8+0 49-56 + k 0 0
And to satisfy the above condition of equality, the corresponding entries of the matrices
should be equal
Hence,
1-8+k=0=k=7

Therefore, the value of kis 7

37. If A= B ﬂ and f(x) = x? — 2z — 3 show that f(A) =0
Solution:
Given

ny

To show that f (A) =0
Substitute x = A in f(x), we get

f(A) = A2- 2A-3I........ (i)
| is identity matrix, so

L1 0 3 0
3= 3[{} 1 0 3]

Now, we will find the matrix for A%, we get
- o2 2
A2 = AXA = [2 1][2 .

Lo [LX1H+2x2 1x2+2x1

2x1+1x2 2x2+1x1
, L+4 2+2

A=k 4+1]
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>[5 4 )
= A" = L} 5] cen ene eee (11)
Now, we will find the matrix for 2A, we get
EA::EB %

2x1 2)(2]
2x2 2x1

¢2A=[§ gm“mm"mn

= 24 =

Substitute corresponding values from eqn (ii) and (iii) in egn (i), we get
f(A) = AZ - 2A- 31

=t = [; =[5 2=l 3

5—-2-3 4—4—0

=HA) =, 40 5-2-3
0 0

= f(A) = o [}]

So,

=f(A) =0

Hence Proved

38, If A= E 31 and I = [é ﬂ then find A, p so that A? = AA+ pI
Solution:
Given
2 3 1 0
A= [1 2} and I = [[] 1}
So

N O B [T
m"“h 1 _[n "

Now, we will find the matrix for A%, we get
- 2 3112 3
A —AxA—-h Jh ;

2Xx2 +3x1 2x3 +3X2
1x2+2x1 1x3+2x2

:A2=[i ?]mmmm)

Now, we will find the matrix for A A, we get
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M:}LE 3]

1 2
Ax2 Ax3

AxXx1l Ax2
20 3A

I e e (11)

But given, A= A+ |
Substitute corresponding values from equation (i) and (ii), we get

7 12 24 3A H
=, 71=05 2+ [ﬂ

[? 12] _ 2+ p 34+ 0

A+0 20+

And to satisfy the above condition of equality, the corresponding entries of the matrices
should be equal
Hence, A\+0=4=>A=4
And also, 2A + u=7
Substituting the obtained value of A in the above equation, we get
24)+pu=7=>8+u=7=>punu=-1
Therefore, the value of A and p are 4 and — 1 respectively

39. Find the value of x for which the matrix product

2 0 7| |—x ldx Tx
0 1 0 0 1 0 equal to an identity matrix.
1 -2 1 xr —4xr —2x

Solution:
We know,

1 0 0
0 1 0
0 0 1

is identity matrix of size 3.
So according to the given criteria

—x 1-‘-}:{ X 1 0 0
0 =10 1 0
—2 1 —4x -2 0 0 1

Now we will mult|ply the two matrices on LHS using the formula ¢;; = ainby; + aipby + ... +
ain bnj, we get
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2x(—=x) + 0+ 7xx 2x14x + 0 + 7 x (—4x) 2x7x + 0+ 7x(—2x)
[ 0+0+0 0+ 1x1+0 0+0+0
IX(—=x)+ 0+ 1xx Ix14x + (—2x1) + (Ix—4x) 1x7x+ 0+ 1x(—2x)
0 0
= 1 D]
0 1

Mo o —
< %

=

[ 0 0 1 0 0
1 oOf=1(0 1 O
L0 10x—2 5 0 0 1

And to satisfy the above condition of equality, the corresponding entries of the matrices
should be equal
So we get

bx =1 =x= !
3
1

So the value of x is 3
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