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

EXERCISE 5.4

1. Let A = [_27 _53] and B = {1 _E:J verify that
(i) (2A)T=2AT

(ii) (A+B)" = AT +BT

(iii) (A-B)T=AT-B"

(iv) (AB)" = BT AT

Solution:
(i) Given

2 =3 1 0
A= [—T 5] and B = L _4]

Consider,
(2A)T = 24T
Put the value of A

- (2[5 ‘3]JT= 2 2%

[—14 10] =2[2 _5?]
[4 —14_[4 —14

10
L.H.S=R.H.S

(i) Given

2 =3 1 0
A= [—T 5] and B = L _4]

Consider,

(A+B)T =AT +BT

-5 FI+6 W)-15 ST+G A

:_2?+—|_12 —3_+ D] _[2 —?] [ﬂ _]

= —35 _13] :[—3 _1]
= .—33 15]:[33 _15]

T

=
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L.HS=R.H.S
Hence proved.

(iii) Given

2 =3 1 0
A= [_? -ﬁ} and B = L ___J
Consider,

(A-B)T=AT -BT

-5 -6 D=1 ST-6 2

T

_ _ _ _ T _
Z 17 —12 T5.3+ 4D] = [—23 5?] - [c- —4]
N —3] [ 1 —9]
= ﬁ_la o=l ]
L.H.S=R.H.S
(iv) Given
A= [_2? _5:1 and B = B _U;J
(AB)T = BTAT

2 =311t ol 1 o1fr2 -317
:’([—? 5][2 —4-]) :[g —4] [—? 5]
[ 2-6 ﬂ—l—lET:[l 2][2 —?]
—7+10 0-—20 0 —4
—4 1217 [2-6 —7+10
3 —zn ﬂ-l—lE 0—20

2 —ol=l1
12 =20 12 —20
So,

(AB)T = BTAT

2._4=|i

Solution:

] and B = [1 0 4] verify that (AB)T = BT AT

Sl R
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Given
3
A= || and B=[1 0 4]
2
(AB)T = BTAT

T

3 31T
:;(H[:L 0 4]) =[1 0 4]TH
2 2

3 0 121 1
=15 0 20| =[0|[3 5 2]

2 0 8 4

3 5 2 3 5 2
=|l0 0 o|l=|0 o0 n]

12 20 8] l12 20 8
L.H.S=R.H.S
so, (AB) =BTAT

1 -1 0 1 2 3
3.Let A= |2 1 3|landB = |2 1 3| find AT, BT andverify that
1.2 1 01 1
()A+B)'=A" +B’
(i) (AB)T = BT AT
(iii) (2A)T=2 AT
Solution:
(i) Given
1 —1 0 1 2 3
A=12 1 3land B= |2 1 3
1 2 1 01 1

Consider,
(A+B)T = AT + BT

1 -1 01 1 2 3NT 1 -1 0" [ 2 37
(2 1 3|+|2 13])=[2 1 3] +|2 13]
1 2 U lo 1 1 1 2 1 0 1 1
1+1 —1+4+2 0+3NT [1 2 11 [1 2 0
(2+2 1+1 3+3) =[—1 1 2|+]2 1 1]
140 2+1 1+1 o 3 1 I3 3 1
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2 1 31" [1+41 2+2 1+0
4 2 6 142 141 2+1
1 3 2 0+3 343 1+1
2 4 1 2 4 1
1 2 3 [1 2 3]
3 6 21 13 6 2
L.H.S=R.H.S
So, (A+B)T =AT +B'
(i) Given

1 —1 0 1 2 3
A=12 1 3land B= |2 1 3

1 2 1 01 1
Consider,
(AB)T = BTAT
1 —1 0]f1 2 31\" [1 2 3 -1 0
(213213])=213][ ]
1 2 ulo 1 1 0 1 1
1-2+40 2—1+0 3—3+0]" [1 2 0 2 1
24240 4+1+3 6+3+3 —[2 1 1[ 1 1 2]
14+4%0 242+1 3+6+1 3 3 Ulo 3 1

—1 1 nr 1—24+0 2+24+0 1+4+0

4 8 12| =|12—-1+0 4+1+3 2+2+1
.5 5 10 3-3+0 6+3+3 3+6+1
-1 4 5 -1 4 5

1 8 5] =|1 8 b5
L0 12 10 L0 12 10
L.H.S=R.H.S

So, (AB)T = BTAT

(iii) Given
I =1 0 1 2 3
A=12 1 3|land B= |2 1 3
1 2 1 0 1 1
Consider,

(24)T = 24T
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1 -1 o\" 1 -1 0
:;(2[2 1 BD =2[2 1 3]
1 2 1 1 2 1
2 —2 0" 1 21
=14 2 6 =2[—1 1 2]
2 4 2 0 3 1
2 4 2 2 4 2
=|-2 2 4=[—2 2 4]
0 6 2l 0 6 2
L.H.S=R.H.S
So,
(2A)T = 24T
—2
4. IfA= |4 |,B=[1 3 —6], verifythat (AB)T = BTAT
5
Solution:
Given

=2
A= |4 |,B=113 —6]
5

Consider,
(AB)T = BTAT

(l Jo s o) -w s arfg]

—2 —6 —12
= —24] [ ][ 2 4 5]

—3D
|—12 —24 —3ﬂ 12 —24 —30
L.H.S=R.H.S
So,

(AB)T = BTAT
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3 4
5.1f A= 2 4 -1 ,|—1 2|, find (AB)T
-1 0 2
2 1
Solution:
Given

3

2 4 -1
I-{ B { . : } : _l
-1 0 2 5

— B o=

Now we have to find (AB)’

-(1% 8 315

23

6—4—2 3+3—1]T

T

“l-3-0+4 —4+0+2
- T

_ [0 15
] —2

~[0 1
15 _—2

So,

(aB)T = [105 —12]
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