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

EXERCISE 5.2

1. Compute the following sums:

,.]3—2 2 4
Wi 4| Tl 3

2 1 3 1 -2 3
(42) | O 3 5|+ ]2 6 1
-1 2 5] 0 —3 1
Solution:
(i) Given

Hn

Corresponding elements of two matrices should be added
Therefore, we get

_[3=2 —2+4—]
1+1 4+3
3.3
Therefore, E _42] +[_12 g]:[é %]
(i) Given
2 1 3 1 -2 3
0 3 5| +1(2 6 1
-1 2 5 0 -3 1

[ 2+1 1-2 3+3
0+2 3+6 5+1
—-1+0 2-3 5+1

[3 -1 6
=l 2 9 6
—1 —1 6

Therefore,



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

2 1 3|1 -2 3][3 -1 6
0 3 5712 6 11512 9 6

-1 2 5110 -3 1ILI-1 -1 6

9 . 1 - _9
2.Let A = t ;] B = {_13 'ﬂ and C' = {

Find each of the following:
(i) 2A-3B

(ii) B—4C

(iii) 3A-C

(iv) 3A-2B + 3C

Solution:
(i) Given

2 4 1 3 -2 5
_J1=[3 2} B:[_2 5] muft’f:[3 J.

First we have to compute 2A

a2 474 8

‘i’b‘"z[3 z]"ﬁ 4]
Now by computing 3B we get,

) 1 3173 9
'35"3[—2 51— 15
Now by we have to compute 2A — 3B we get
_saan |4 8][3 97 [4—-3 8-9
- oAaE [6 4l'l-6 15] 6+6 4—15
=[1 -1
12 -11
Therefore
oaan|1l —1
2A-3B [12 _11]
) :
A:[; _i] B:[ ) ‘1 rmrfC:[

(i) Given . e 0

]

2 5
3 4|
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First we have to compute 4C,

s 4[ 5 5] [12 16

Now,

4, g5 1ol
1575 s-teHde il
Therefore we get,

B-4C= [_9 :ﬂ

(iii) Given

2 4 1 3 —2 5
Az{g 2] B=!_2 5] mz{fff:[g __J.

First we have to compute 3A,
S
Now,

ancfs B2

g—l-% 12 — 5] [

Therefore,

3;1\-[:[2 ;]

(iv) Given

2 4 1 3 -2 5
A= L ,3] B= [_2 :‘] and C' = [3 4].
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First we have to compute 3A

sl 3G
Now we have to compute 2B

= EB:E -1 3-:-2 6
L-2 51 L-4 10
By computing 3C we get,

_30=3 [—2 bL]_[-6 15
L3 419 12

=3A-EB+3C=[S 162]_[—24 16D]+[_96 E

:[6—2—6 12—6+15]:[—2 21]

94+4+9 6—10+12 2 8
Therefore,
o - -2 21
3A-2843C= [ 2 s]

. 2 3 —1 0 2 1 2 3]
qu_L ]5_[34]]0_[21[Jﬁm

()A+BandB+C
(ii) 2B + 3A and 3C-4B

Solution:

(i) Consider A + B,

A + B is not possible because matrix A is an order of 2 x 2 and Matrix B is an order of 2 x
3, so the Sum of the matrix is only possible when their order is same.

Now consider B+ C

= B+C= 102 + 123
341 ) [21 0
e [1-1 042 243
342 4+1 140

=:~E+C=|:_2 2 5}
5 5 1
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(ii) Consider 2B + 3A

2B + 3A also does not exist because the order of matrix B and matrix A is different, so
we cannot find the sum of these matrix.

Now consider 3C—4B,

=1 2 3 -1 0 2
:30—4B=3[2 1 ﬂ]—:l{a 4 1]

3 6 0 4 0 8
:'SC_4B=[E 3 ﬁ]_[u 16 4]

344 6—0 9-8
=3C-4B=1¢ 12 3-16 9—4}

= 3C —4B = ) & 1 ]
B =T -4
—1 0 2 0 —2 5 1 Sl W2 _
4. Let A = {3 | __J B = [1 3 1] and C' = {ﬁ 0 _4} Clompute 2A—
3B +4C
Solution:
Given

10 2 0 -2 5 1 -5 2
_-{=[3 14]:5“:[1 3 l}mufﬁz{ﬁ 0 _4]

Now we have to compute 2A — 3B + 4C

2A—33+4C=2["31 'i' i]—a 0 2 5]+4[1 -9 2}

oA 3Bi4c— |2 0 4]_J0O -6 15 4 -20 8
6 8] [3 -9 3] |24 0o -1
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—2—-0+4 0+6—-20 4—-15+8

= 2A-3B+4C =
6-3+24 2+9+0 8-3-16

= 24 - 3B+4C = [ 2 u _3]

2T 11 11

5. If A=diag (2-59), B =diag (11-4) and C = diag (-6 3 4), find
()A-2B

(ii) B+ C-2A

(i) 2A + 3B —5C

Solution:

(i) Given A=diag(2-59),B=diag(11-4)and C=diag (-6 3 4)
Here,

(2 68 B

A=1|0 —5 0

|0 0 9

(2 0 0
=A-2B= |0 —50
0 9

(2 0 0 0
=A-2B=10 —5 0]- 2 0
00 9 0 0D —8

0 00
=A-2B=|0 — 7 0]|=diag0-717)
0 0 17

(ii) Given A=diag (2-59), B=diag (11 -4) and C=diag (-6 3 4)
We have to find B+ C - 2A
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Here,
2 0 0 1 0 0 6 0 0
A=lo -5 ol.B=|o 1 0| C=]lo 3 0
0o 0 9 0o o0 —4 g O 4
Now we have to compute B + C- 2A
1 0 © [—6 0 0 (2 0 0
=B+C-2A=10 1 O0]|+] 0 3 O0]-210 -5 O
0 0 —4 0 0 4 0 0 9
(1 0 0] -6 0 0] 4 0 0
=B4+C—-24=1|0 1 06|+ 0 3 OD]—10 —10 0O
0 0 —4) 0 0 4] 0 0 18

[1-6—4 0+0-0 0+0-0
=B+C-24— |00 -0 1+3+10 0+0-—-0
(0+0-6 0+0-0 -—-4+4-18

=L dr B
= B+ 6 24 = |p0, 13 0l | = diag(— 9 14718)
0 0 —18

(iii) Given A=diag (2-59), B =diag (1 1-4) and C=diag (-6 3 4)
Now we have to find 2A + 3B - 5C

Here,
[ 2 0 0
A=10 -5 0
| 0 0 9
1 0 0]
B = D1 0
0 0 —4]
—6 0 0]
andC=1 0 3 0
00 4 |

Now consider 2A + 3B —-5C
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2 0 0 10 0 -6 0 0
=2A+36-5C=2 |0 —5 0} +3 01 0 -510 3 0
0 0 9 0 0 —4 0 0 4
[ 4 0 0 3 0 0 —30 0 0
=2A+3B-5C=| 0 —10 0 | + 0 3 0 |-10 15 0
| 0 0 18 0o 0 -—12 0 0 20

4+3+30 04+0-0 0+0-0
=2A+36-5C= 0+0-0 —-10+3-15 0+0-0
| 0+0—-0 0+0-0 18 —12 — 20

31 0 0
=2A+3B-5C=1 0 —22 0
0 0 — 14

=diag(37 -22 -14)

6. Given the matrices

2 1 1 BT =1 2 =4 3
A=13 -1 0|.B=1|3 5 4 |andC=[1 =1 0
Up 20 4 2,1 6 9 45

Verify that (A+B)+C=A+(B+C)

Solution:
Given
2 1 1 9 7 —1 2 —4 3
A=13 -1 0| .B=13 53 4 |andC=1|1 -1 0
0 2 4 2 1 6 9 4 5

Now we have to verify (A+B)+C=A+ (B +C)
First consider LHS, (A + B) + C,

(2 & 3 9 7 -1 2 —4 3
= 3 -1 0j1+13 » 4 Fogal, =1 )
|10 2 4 2. 1 6 9 4 5

[24+9 147 1-—-1 g —f 3
= 343 —145 044 +11 -1 0

0+2 2+1 4+6
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11 8 0 2 —4 3
=6 4 4|+11 -1 0
2 3 10 9 4 5
[11+2 8—4 0+3
=|6+1 4—-1 4+0
| 24+9 3+4 1045
13 4 3
=7 3 4
(11 7 15
Now consider RHS, that is A + (B + C)
2 1 1] [0 7 —1 2 4
=13 -1 0|+ 35 4]1+|1 —1
0 2 4 2 1 6 9 4
2 1 1] [0+2 74 —1+3
=13 -1 0} -+ 2+1 5—-1 440
0 2 4] (249 1+4 6+5
' 1 3 2
=|3 -1 0|+ 4 4 4
|0 2 4] 11 5 11
[2+11 143 1+2
=|3+4 -1+4+4 0+4
| 0+11 245 4411
13 4 3
=7 3 4
(11 7 15

Therefore LHS = RHS
Hence (A+B)+C=A+(B+C)

7. Find the matrices Xand Y,

ifX+Y = [” ﬂ and X — Y — F 0

0 9

0 -1
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Solution:
Consider,
5 2 3 6

(X+¥Y)+(X-Y) = {D 9]— [EI _J
Now by simplifying we get,

(5+3 2+6
=2 =lo+0 9-1}
= 2X = i 8]

|0 8

x- 43

2|0 8
Therefore,
Ly [4 -L]

04

Again consider,

. 59 3 6
XEV) - (X -7 i
(X&) @l ! ke 9] [ 0 —1]

. X [

Y 6
|0—0 9+ 1]
Now by simplifying we get,

= ¥ — [2 _4]
0 10

172 —4
=’\'Y=E[ﬂ 1[]]

;\-Y=[l —?}
0 5

Therefore,

4 4 1 -2
}{=[ﬂ 4]andY=[n 5]



RD Sharma Solutions for Class 12 Maths Chapter 5

Algebra of Matrices
. . 3 2 1 0
8.Find X, ify= [l 4] and 2X +Y = [_3 2]
Solution:
Given
1 0
2X+¥ =
i {—3 2]
Now by transposing, we get
a2 1 0
ﬂ.zx+[14]=[_3 2]
=>-2X=_l D]_[E 2}
| —3 2 1 4
=}-2X=-1_3 IJ—E]
| -3-1 2-4
sox— |22 _2]
| —4 -2
1[-2 -2
_"X_E[—:; —2]
Therefore,
= K [_1 2L
-2 —1]
9. Find matrices X and Y, if 2X —Y = 6 =60 and X + 2Y = 3200 :
—4 2 1 -2 1 -7
Solution:
Given
(6 6 0]
2X-Y)= (1
ex-v=|" |-
(3 2 5
X+2Y)= .2
x+m=| 1 )@

Now by multiplying equation (1) and (2) we get,

2{2}{—1’}:2[_54 _;' ﬂ
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12 —12 0
...(3)
-8 4 2

Now by adding equation (2) and (3) we get,
(4X —2Y) + (X +2Y) = [12 12 u] [ o200 }

=:~4X—2Y=[

-8 4 2 -2 1 -7

[12+3 —12+2 0+5
ﬁﬁx";ﬁ—z 4+1 2—?]
15 —10 &
= 55X =
| —10 5 —5]
. 1[15 -10 5
7 5|-10 5 -5
:sz[S —2 1]
—2 1 1
Now by substituting X in equation (2) we get,
N 2 Th
X+ 2Y)=
*u’R [ R —7]
. 3 -2 1 Loy — 3 2 b
21 -1 -2 1 —7]
Loy [3 2 5] [3 -2 1
-2 1 -7 -2 1 -1
oy — 3—3 242 5—1}
| —2+2 1-1 —-T+1
Ly 0o 2 2
o0 -3

111 3 5 1
10FX-¥=11 1 0|andX+¥=|-1 1 4 |findXandV.
1 0 0 1 8 0
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Solution:
Consider
111 3 51
X=Y+X+¥=11 1 0| + -1 1 4
1 00 11 8 0
[1+3 1+5 1+1
=2X=[1-1 1+1 044
|1+11 0+8 0+0
[ 4 6 2
=2X=10 2 4
(12 8 0
] 4 6 2
12 8 0
2 31
= X=1|01 2
6 4 0
Now, again consider
1 1 1 3 5 1
(X-¥)-(X+¥Y)=|1 1 0|-|-1 1 4
1 0 0 11 8 0

—31-51-1
=2X-¥Y-X-¥Y=11+1 1-1 0-4
1-11 0—-8 0-0

-2 —4 0
=>-2Y= 2 0 —4
—-10 -8 0
1 -2 —4 0
:;Y:—E 2 0 —4
—-10 —8 0
1 2 0
=Y={ -1 0 2
5 4 0

Therefore,
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2 31
01 2
6 40
2
-1 0 2
5 4 0

class24
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