RD Sharma Solutions Class 12 Ch 5 - Algebra of Matrices

Exercise 5.3
Q1

Compute the indicated products:
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RD Sharma Solutions Class 12

o [5307]

Ch 5 - Algebra of Matrices

_[ (@) +©)(®) (@) (-5)+(b)(3) ]
(D) (@) +(a) () (-B)(-)+(a)(3)
_-az+b2 -ab+ab]
~ab+ab b2+ &
[22 4 b2 0 ]
I o a2
Hencs,
a blls -b b 0
[-b a][b a]z[ 0 a2+b2]
: 1-2][1 2 3
(W) [2 3][—3 2 -1]
(MW -2)(-3) (@2)+(-2)2) (D)E)+(-2)(- 1)]
R+ EIE3) @R+ (@E)+E)(-Y
(146 2-4 342
“l2-9 446 6-3]
[7 =25
-7 10 3]
Hence,
[1 =2 2 3 7 =25 > )
; 3][-13 2 -1]=[-7 10 3] N "
[2 3 4] (1.4 § \
(iif) 3 4 s‘ [0 2 4] S
4 s 6] |3°0 & ’
[(2) (1) + (3)(0) *(4) (3} )+ (3) (288 (0) 2)(5)+ (3)(#)*+(9)(S)
= |3+ (4 (0)+ (5} (3] _(3) (3) + (4)[2) +5) (0) (3)(5) + (4)(4) +(S)(5)
[(4)(2)+ (5)(9) + () CIHH) (-3) + 4R + (8) (O) (N(E)+ (5) (4 *(6)(5)
(240412 -6+640 10418420
-[3+40+15 -94+8+0 15¥736 +25
|4+0+18 -12+10+0 20420+ 30
14 0 42
=[18 -1 56
22 -2 70
Hence

3 5 14 0 42
2 4|=]18 -1 56
0 5 22 -2 70

Q2

2

) 5 -1
Show that 48 = B4 in A_[E- 7] .flrnr:IEi-[3

!

Solution
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Given, 4 -[5 '1],3-[2 1]
6 7 4 2
AB-[E —1][2 1]
5 7z 4+
[1m-2 s5-4
“liz+z1 sezE
7 1
A - —
[33 34] 0
EH=[2 1][5 —1]
3 a4lls 7

1046 -247
15424 -3428

B’q'[;: 255] o
From equation (i) and (i], we gst
AB w84
Q3
-1 1 0 123
Show that A8 =B4AIN A=|0 -1 Ll|landE=-|0 1 O
2 3 4 110
Solution
-1 -1 0 1 2 3
Given, 4=|0 -1 1, =(0 1 0O
2 3 4] 1. 10
-1 ¢ Twaya
B4A=|0 -1 1|61 O
2 3 =21 1 D]
=1+ 040 -2+1+0, 53 +0+0
=| +0+01 0-1+17 0+0+0
2+0+4 4+3+4 6+0+0
=1 =1 2
Ag=|0 1 0O ---{i}
1 1 0
12 3|1-1 1 0
84=|0 1 0|0 -1 1
11012 3 4
-1+0+6 1-2+9 0+2+12
=|0+0+0 0-1+0 O+1+0
-1+0+0 1-1+0 O+1+0
§ 8 14
g4=|0 -1 1 ===}
-1 0 1

From (i) and (i), A8 =&C

Q4

Ch 5 - Algebra of Matrices
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1 20 010
Show that A8 841N A=|1 L 0| andB=|1 0 0
4 1 0 o5 1
Solution
1 30 010
Given, 4=(1 1 0|,B={1 0 O
4 10 05 1
130|010
BA=|1 1 0|/t 0 O
< 1 1||0 5 1
0+3+0 1+0+0 0+0+0
«(0+1+40 14040 0+0+0
O0+1+40 4+40+0 0+0+0
3 10
AB =1 1 0 —(i)
1 40
[0 10 11 3 ©
BA=|(1 0 0O||]1 1 0
g 5 1|4 1 0

0+1+0 0O+1+0 0+0+0
1+0+0 3+0+0 0+0+0
0+5+4 D+5+1 0+0+0
110
BA=|1 3 0
9 6 @
From equation (1) and (i), we get
AB % BA

-- =)

= i)

Q5

compute the products A8 and 84 whichever exists in o - [é _32] and s -[

Solution

Ch 5 - Algebra of Matrices

1 2 3
2 3 1
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A=l-2 andB=123
2 3 2 31

Since order of A 152 x2 and order of 8 is 2x3,
S0 A8 is possible but 84 is nat possible order of A8 is 2 x 3,

1 =21 2 3
AB'[z 3][2 3 1]
_[BE)+(-2)(2) (1)(2)+(-2)(3) (1)(3)+(-2)(1)]
[ 2)(1)+(3)(2) (2(2)+(3)(3) (2)(3)+(3)(1)
[1-4 2-8 3-2
“|2+6 4+9 6+3]
- ='-3 -4 1]

8 13 ©
Hence,

-3 -4 1
A8 -
2 [9 13 9]

84 does not exits

Q6

=N 3
compute the products A8 and 84 whidhever exists in A-l—l Dj andB-[g f Z]
-1 1

Solution
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-1 1
Order of 4=3 x2 and order of B=2 x3 So,
4B and BA Both exits and order of 46=3 x3 and order of BA=2 x 2

3 2
se=l=1-0] [ S8

[_1 j )
(3 (N +(2)(0)  (3)(S)+(2)(1) (3)(6)+(2)(2)
=|(=1)(4)+(0)(0) (-1)(5)+(0)(0) (-1)(B)+(0)(2)
(-1 (H+(W(O) (-DE)+(M) -1)(8)+(1)(2)

[12+0 15+2 IB+4]

3 2
4 56
Here, A=|-1 0,8 =
D12

=|-4+0 -5+0 -6+0
-4+0 -5+0 -6+2

[12 17 22
-|-4 -5 -6
-4 -4 -4

2 2]
4 56
BA'[O 1 2] [:i ?_
)+ () (- +(6)(-1) (4)(2)+(5)(0)+(5) (1)]
[(O)(3)+ () (-1)+ () (-1) (9)(2)+(1)(0) +{2)(1)
[12-5-6 8+0+6]
| 0-1-2 D+0D+2]

_'1 14
5 7]
Hence,
12 17€ 22
AB=|-4 -5 -6 ,m:[1 14]
-4 -4 -4 = A

Q7

Compute the products 48 and B4 whichever exists in A=[1 -1 2 3| and& =

Solution
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Here,

A=[1 -1 2 3_'],8:“
2

Order of 4 = 1x 4 and order of B=4x1 Sao,
A8 and 84 both exist and order of A8 = L x1 and order of BA=4 x4, So

0
AB =[1 -1 2 3][;]
2

= [(1)(o)+ (-1) (1) +(2) (3) + (3) (2)]
=[0-1+6+6]
A8 =[11]

u}
an:H [t -1 2 3]
2

w = o

(0)(1) (0)(-1) (0)(2) (9)(3)
_|() (1) (1)(‘) Wy 1HE)
“l@@) 631 (3@ (3)(3)
@) 1) @E 20E)
00 0O
g |1 =123
"la -a s 09
2 -2 4 6
Hence
48 =[11]
oo 0w®
1 <12 3
BA=11 36 9
2 -2 46

Q8

2
Compute the praducts 48 and B4 whichevear exists in [-:'-', b][;] +[.=-.-‘ he, d]lb
c

d

Solution
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El

c b

[2 b][d]+[a b c d]c

o
=[ac+bd]+[a’+b2+c2+d7]
=[ac+bd=az+bz+c2+d2]

Hence,
a

[= b][;]+[a b c d]g
d

-[ac+bd+az+b2+c2+d2]

Q9

1 3 -1 -z 3 -1
Show that A8 » BA N A=|2 -1 -1| andB=|-1 2 -1
30 -1 -6 9 -4

Solution

3 -1 -2 3 -1 .
-1 -1|,8=|-1 2 -1
o -t -6 2 -4 d
i 3 A= 1 g
A8 =2 -1(-1||-1"2 -1 .
3 0 -1||-6 9 -4 LY
-2-3+6 3+6@9 =1-3%4 % ¥
“|=4+1+6 6~-2-9 2+1+4
~-6+0+6 9+0-9 <3+0+4
[1 0 0 N
AB=|3 -5 3 ===
0 0 1
(-2 3 -1t 2 -1
BA=|-1 2 -1fl2 -1 -1
-6 9 -4|[3 0 -1
-2+6-3 -6-3+0 2-3+1
= -1+4-3 -3-2+0 1-2+1
-6+18-12 -18-9+0 6-9+4
1 -9 0
BA-[0 -5 O - {ii)
0 -27 1
From equation(i) and (i),
AB » 84

-
1
W N e

Q10

10 -4 -1
Show that A8 = B4 4=-|-11 5 0| andB-
g £ 1

[ Ty
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Solution
10 -4 -1 121
A=|-11 5§ 0 |,8=|3 4 2
9 -5 1 1 32
10 -4 -1f[/1 2 1
A8 =|-11 5 0 [3 4 2
9 -5 1]{1 3 2
i0-12-1 20-16-3 10-8-2
=|-11+15+0 -22+20+0 -11+10+0
9-15+1 18-20+3 9-10+2
-3 1 0
AB=|4 -2 -1 )
-5 1 1
12 1|10 -4 -1
8A=|3 4 2|-11 5 O
13 2|9 -5 1
10-22+9 -4+10-5 -9+0+1
=|30-44+10 -12+20-10 -3+0+2
10-33+18 -4+15-10 -1+0+2
-3 1 0
BA=|4 -2 -1 -==(ii)
-5 1 1
From equation (i) and (ii)
A8 = BA

Q11

1 3 3 = 1 2
Evaluate [[_1 _4}[_1 1D[2 A

Solution

[ 215

i [1+3 3-2

4 171 3
" |ze -3][2 4
[(44+2
2-6 -6-1

(6 16 25
-8 -18 -28

Hence,

\|-1-1 -4+1D[

12+4

'fﬁ}[

p
6-

20+ 6
2 -10-18

)

[l | i

Q12

i

6 16 26
-8 -18 -28

]

Ch 5 - Algebra of Matrices
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= T

Ll R
S M

Evaluatz [1 2 31]

L LN I

LA = N
SR —— |

Solution

1 0 2]z
1z 3][2 0 1][4]
D1 2|85

2
=[1+4+0 0+0+3 2+D+ﬁ][4]

f
2
=[5 3 m]H
(&
=[10+12+60]

=[82]

Hence,

Q13
Yl 02 (o1 2
Evaluate |0 Eﬂ ]—[ D
201 10 2
2 2
Solution
Yool e
e e
=0 1] [t o2
2 3|
L o oot 2z
=Dz[[zlun12D
.2 3_
L '1-1 10
'Dz[l_n 1]
.2 3_
[1-1 -1+40 0+1
=|0+2 0+0 0-2
2+3 -2+0 0-3
-1 1
-z o -2
5 -2 -3
Hence,

o (R

Q14

Ch 5 - Algebra of Matrices
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g
01 0 -
AZ

then show that

Solution

. [1 D] [1 a ] [u 1]
Gilven, 4 = 8 = s
o1 0o -1 10
42-[1 0“1 D]
01|01

B 1+0 0+0
“lo+0 D+l

AT=1; —(

o[ oI °]

0o -1jo -1

_|(t+0 O+0O
[D+III III+].]

Z .
B =1, - {ii}
_[n+1 u+ﬂ

0+0 144

ctar, (i)
Hence,
From equation (i), (i) and (i},
4f=gt=c?= 1,

Q15

[z o 4 -
IfA_[3 z]andﬁ-[_l ?],ﬁnldBA 2B+T

Solution

Ch 5 - Algebra of Matrices
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Given, Ao =Mosngaa0 4
3 2 =17
34%2-28 +17
[n . 2 o
.32 -1][2 -t]_, [0 4].[r 0
3 2|z 2 -1 7] lo 1
[4-3 -2-2 0 8] 10
-3 - +
6+6 -3+4] |-2 14] [0 1
-4 §
o[ % _[o 8],[
12 1] |-2 14] [0 1]

0
1
='3 -12‘_[0 B]+[1 0]
26 3 | [-2 14] |0 12
[3-0+1 -12+8+0
"l +2+0 3-14+1]

-

_'4 -20
" |38 -10]
Hence,
s [4 -20]
34°-2841 =
3| -10
Q16
4 2
IfA=[1 1],W0Vtﬁﬂﬂt (A-20[{A-31)=0
Solution
Giver, ﬁz-q 2:|
-1 <1
[A-21)(A-ar

[4-2 2-0]
=[_-1-|:| 1-2_{
[2 271 2
- —1]_—1 —2]
[2-2 4-47
[-141 -242]
[0 0
“lo I:I]
=0
Hence,
[A-z2njja-3r) =0

Q17

o ,show that A% - 12 ndad|l
01 01 01

Ch 5 - Algebra of Matrices
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Solution

. 11
Given, A=
o 3]
1 1][1 1
2.
=15 1lls 1)
_ 1+0 1+1
“lo+0 o+t

AE-[I 2]
o1

A% = a4
1 21 1
=[n J[n 1]
1+0 1+2
=[|:|+|:| n+1]
,43-[1 3]
o1
Hence,

AZ-[I 2] A"-[l 3]
o 1] o1

Q18
b B
fa-|= :|.sh|:|wtl’|at.42-o
-3* -gh
Solution

r

2
Given, A= abﬁ b
-3~ ~-ab

42| b2 | ap  »*
-a% -ab||-a® -ab

- [azbz -a%h®  abd-ab® :|
| -4 a® -a%? 4 3%l
00
o a
=0
Hence,
A%=0
Q19

If 4= find 4%

cos2d  sinz2A
—sinZd cos2é|

Solution

Ch 5 - Algebra of Matrices
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c0s29 sin2e
Given, A=
-5IN28 cos28
A= A4
[ cos28  dn28T[ cos28 sin28
" |-sin2e cos28||-sin28 cos2s
[ cos? 28 - sir® 26
| -cos528sin®8-sin“8cos? @
[ cos4s 2sin?8cost @
| -2 sin® cos28 cos 46
{sinee c0s’ 8- sin® @ = cos 29}
[ cos46  sin4@
| -5n46 cos49
{since Sin29-251n96059}
Hence,
42 = cos 48 sin4d
-siN4d ©os 49
Q20
2 =3 5 =1 3 &5
Ifa=|<1 4 &
1 -5 -4 -1 3 &

Solution

cos 28 sin+ cos29sin® 8
-sin?26 + st 28

andBS=,| 1 =3 =5| show that 4B = B0,

Ch 5 - Algebra of Matrices
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2

-1

1
2

-3
4
-3
-3
-1 4
1 -3
-2-3+5
1+4-5
-1-3+4
0 0 O
-0 0O O
0 0 O
AB = 044
-1
1 -3
-1 3
~2-345
24+3=-5

Given, A=

AB =

3
84 =

-5

-4

-1
1
-1
3
-3
3

51),8=
-5
5 1
-4 |[-1
6+9-15
3-12+15
3+9-12

-1

5][2 -3
-5{|-1 4
s)[1 -3
3+12-15

-3=12415

~2=-345 3+12-15

3
-3
3

5
=5

-5
5
10+15+25
-5-20+25
5+15-20

5415-20
~5-15+20
5415-20

0o 00
00O > )
0o 00
BA = 0q 4
From equation (l) and (il),
AB = 8BA = Oq4

(i)

Q21

E‘E

0 ¢ -hb ab ac $
Ifd=|=c O a|and8=|ab b° be|, show that A8 = 84 = Oy,

b6 -3 0 s ke et

Solution

=P a? ab ac
al|8=|ab b* bc
-3 0 2

0 ¢
Given, A= |- 0O

b ac bec ¢

b1 3% ab ac

allab b* be
-3 D 2

0 ¢
< 0
b

A8 =
ac bc ¢

0+bc? - bc?
2

0+b%k-b%
-a%c +0+3% -shc+0+abc -ac?+0+ac
#h-b+0 ab?-ab?+0 abc-abc+0
(0 0 ©
000
o 0o

AB = Qa4
From equation (») and (ii),
AB = BA =044

[0+ abc - abe

- (i

Ch 5 - Algebra of Matrices
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Q22
2 -3 5 2 -2 -4
Ifa=(-1 4 S |landE-=|-1 32 4|, chow that A8 - 4 and B84 = 8.
1 -3 -4 1 -2 -3
Solution
2 -3 -5 2 -2 -4
Given, A=(-1 4 & |,B=/-1 3 4«
1 -3 -4 1 -2 -3

2 -3 -5jfz -2 -4

A =|-1 4 & |-1 3 4

1 -3 4|1 -2 -3
44 3-8 -4-04+10 -8-12+15
=|-2-445 2+12-10 <4+16-15
243-4 =2-9+18 -4-124+12

2 -3 -k
=[-1 4 =&

1 -3 -4
A8 = A

2 -2 -4])[2 -3 -5

Bd=|-1 3 4]|-1 4 &

i -2 =31 -3 -4
44+2=4 =H5LA8+12 -10-10% 16
-(=2=-3+4 B$12-12 E415-15
242-30 =3-8+8 -5-10+12

2 -2 -4
=l-1 3 4
1 -z -3
B4=8
Q23
-1 1 -1 0 4 3

LetA=| 2 -2 3|andB-|1 -3 -3|, compute 4% - B2

= = = -1 4 4%

Solution

Ch 5 - Algebra of Matrices
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-1 1 -1 o 4 3
Given, A=|3 -3 Z|and&=|1 -3 -3
5 5 & -1 4 4
-1 1 -1f[-1 1 -1
A*=|3 -3 3||l3 -3 3
5 5 5|5 5 5
1+3-5 -1-3-5 1+3-5

=| =3-9+15 3J+89+15 -3-9+415
=5+15+25 5-15+425 -5+415+25
[-1 -9 -1]
A*=|z =z 3 -—(i)
35 15 35
‘0 4 3o 4 3

Bf=1 -3 -3||1 -3 -3

-1 4 4]|-1 4 =<

O+4-3 0-12+12 0-12+12
=|0-3+3 4+49-12 F+9-12
O+4-4 -4-12+16 -3-12+16

1 00
=010 — (i}
o o1
Subtracting equation (i) from squation |:|],
-1 -9 -1 100
Af-gfol3 27 al-lo 10
35 15 25 ool
[-1-1 -2-0 -1-0
=|3-0 27-1 2-0
|35-0 15-0 35-1

Ez

[-2 -9 <1
=3 26 3
|35 15 34
Hence,
-2 -m -]
AF-gf o3 28 3
35 15 24
Q24

For the folowing matrices verify the assodativity of mati: multiplication i.e.

10

agyc-aec): a-|t 2 Y 521 2lande-|
101 1

_ i _

Solution
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1
,B=|-1
0

and

Gi\.fen,/-\=|1 % Ol

-1 01
1
°=[}

(48)c =

w N O

-

-1
-1 01 0
1i-24+40 O0+440
14040 404043
_[-1 4|1
T -1 S-J
=t —4|

|1 2 ﬂ :

W N o

]

-1 =3

(a8)c =

A(BC) =

i 2 Ol

= =3
-1 0 1_3

_[1-6+0

T |-14-0-3

---(i’:)
From equation (i) and (i) we get,
(AB)C = A(BC)

A(BC) =1:§

Q25

For the fdlowing matrices verify the assodativity of mati= multiplication i.e.

423 1 -11 12 -1
(AB)C - AfBC): A=|1 1 Z|.B=|0 1 Z|adC=|3 0 1
301 2 =11 00 1

Solution
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(ii) Given,

4 2 3 1 -11 12 -1
A=|1 1 2|,8=0 1 2|,C=|3 0 1
301 2 -11 g0 1

4 2 31 -1 1]jj1 2 -1

(A8)C=|l1 1 2|0 1 2(||3 0 1

3 0 1|2 -1 1}§|j0 0O 1
(4+0+6 -4+2-3 4+4+3][1 2 -1
=|11+0+4 -1+1-2 1+2+2||3 0 1
3+0+2 -3+0-1 340+1||0 0 1

[10 -5 11][1 2 -1

=5 -2 5|z 0 1

|5 -4 4z 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
(A8)C =|-1 10 -2 ~=(i)
-7 10 -5

(4 2 371 -1 1][1 2 -1
ABc)=[1 1 2fl/|lo 1 2|3 0 1
3 0 1f{j2 -1 1)jo 0 1

[4 2 3][1-3+0 24040 -1-141
=({t 1 2{|0+34+0 04040 0s+14+2
3 0 1]|2-340 44040 -2-141
[4 2 3|[-2 241 N’
=|1 12|30 3 >
3 0 1]|41 4 -2 \
8+6-3 B0+12 ~4+626 i
=|-2+43-2 2+0%8 ~1+3%% Q)
[-6+0-1 6+0+4 -3+0-2

-5 20 -4 N
Agcy=|-1 10 -2 \J -~ (i)

-7 10 =5

From equation (i) and (i),
(AB)C = A(8C)

Q26

For the following matrices verify the distributivity of matrix
multiplication aver matrix addition i.a. A[8 + C) = A8 + AC

a=|* 1 L8 = 1 0lde
o oz 2 o1

Solution

) [2 —11]

Ch 5 - Algebra of Matrices
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Given, A= [; -21]‘8 = [-21 2] = [2 'll]
sesa-=[; J]0% S 2D
o S PO
g [; _21] [-31 ;]
b

A(B+c)=[’: ; o U

AB=AC=1-1 —10+1-101
0 2]jl2 1 0 21 -1

_[—1-2 0-1]+ 0+-1 1+1]

0+4 0+2] |0+2 0-2
-3 -1] [-1 2

= +

[# 2= &

o -3-1 -1+2
4+2 2-2 ¢

AB + AC = ['64 ;] == (i}

Using eguation (i) and (i),
A(B+C)= AB+AC

Q27

For the following matrices verify the distnbutvity of ﬁja!hr'i\x
multiplication over matrix addition i.e. A(8 +C) = 88+ AC:

£ = 01 -1
A=|1 1 .B-[l 1]andc-[0 -1]
-1 2 \

Solution




RD Sharma Solutions Class 12

[2 -1]
|
--l 2-

e
2 -1]
1 1

.-1 2-[[
O+1 1-1
1+0 1+1

1 1

[l 0]
12
._1 2_

[2-1 0+2
i+1 0+2
|-1+2 0+4
1 -2
2 2
1 4
1
[0+1 2-1

=% .
ik
-1 2
0+1 1+1

2+0
+
0+2 -1+2

1+0
-1+0
(-1 1 9 =R
1 2|+|1 0O
(2 1] |-1 @

-1+2 13
-2
2
4

1+1 2+0

[2-1 1+3
From equation (i) and (if),
A(B+C)= AB + AC

Given,

el
M 3]

1 -1
0o 1

01

AlB+C)= %

[2  =1]
11
--1 2_

2 -1]

AlB+C)=

AB+AC=[

ik

-2=1
-1+1

1+2

1
A6+AC-|:2 == (if)
1

Q28

1
and C=|-1
0

o 5 -4
-2 1 2
-1 0 2

1 0
3 -1
-2 1

-2
0
1

If 4= .8

Solution

Ch 5 - Algebra of Matrices

3 2
1 0|, verify that A{B-C)= AB- AC.
1

gy
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Given,

-2 0o 5 -4
0f8=/-2 1 3
-1 0 2

[0-1 §-5
“241 1«1
|~1-0 0+1
-1 0 -6
3 -1 0ff-1t0 3
-2 1 1]|-11 1
[-1+0+2 0+0-2 -6+0-2
-3+1+0 0+0+0 -18-3+0
| 2-1-1 0+0+1 12+3+1
1 -2 -8
A(g-C)=|-2 0 -21
0 1 16
1 0 -2]fo 5 -4
3 -1 0(|-2 1 3
-2 1 1f|-1 0 2 -2
(04042 54040 ~4+0-4 14
04240 15-440)-12-3 40if~[3+
[0-2-1 -204140 B+3%2
(2 5 -8 R
2 14 -15|-| 4 14 6
-3 -9 13 -3 -10 -3
[2-1 §-7
2-4 14-14
[-3+3 -9+10

1
3
-2 1
BN

0 =2
-1 0
1

-2

1
3

AB-AC =

-14-6
1343

1 -2
AB-AC=|-2 0 =21
o 1 16

From equation () and (i),

A(B-C)=48-AC

-8

Q29
Compute the elements a,; and a,; of the mamix
o1 o
2oz ot 1z
A=lo s 2f|? 2 3_3_4_4_0]
4 3
40 4

Solution

D=

-8-0
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-1 0 [iRiipo

L 091 1| S

0+0 5+042°2%0-2
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2-1 ~1040+1 ~44+04+1
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Given,
(0 1 0
2 -1
A=2020_3 2[0 1 -1 2 -2]
03 2 3 -3 4 -4 0
4 3
|4 0 4
[0-3+0 0+24+0
4| $10+8 24046 [0 1 -1 2 -2]
0-9+8 0+6+6 ||3 -3 4 -4 O
[ 8+0+16 -4+0+12
-3 2
PN 4[0 1 -1 2 -2]
-1 12||3 -3 4 -+ 0
|24 8
[0+6 -3-6 3+8 -6-8 6+0
i D+12 12-12 -12+16 24-16 -244+0
D+36 -1-36 1448 -2-48 210
|0+24 24-294 -244+34 43-32 -48+0
(6 -9 11 -14 6
A_l? 0 4 8 -24
36 -37 49 -50 2
24 0 B8 16 -43
Here, Gag =8,3, =0
Q30
oL o0
[fA=(0 0 1|, and I = the identity m atrix of order 3 ,%show that
2 oq r

A3 = pf+q.-4+r.-42.

Solution \
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Giver,
o10
A=|0 0 1
goqor
FE = dxA
[0 1 0o 1 o
-0 0 1|0 o1
e g r]le @ r

(0+04+0 0+040 04140
=|0+04p 04+0+4g O0404r

I0+0+pr p+0+gr I:|+|:|.'+."2
AT = A xA

[0 0 t o 10
=| B aq r o0 1
Lo P +gr q.'+r2 P qr
[ O+0+ 5 O+0+g O+0+r
- 0+0+pr o+ 0+qgr IZI+t;.'+r2
|0+0+p04+0r" pr+0+g®+4gr® O+p+gr+gr+r®
G 7 r
A* = o p+aqr g+r? -—(i]

log+or® pregieqr® pelgrert

,,::-f+q'.»'1+.".-‘fl2
1 00 o Lo a a 1
=p|0 1 O|+q|0. 0 L|+r|p q r
L L B g r ronrgr g4rt
p+0+0 O+g+0 O+0+r
= O0+0+pr p+0+gr D+rg+r?

|0+ pg +pr® D+g° +BF+Gr° D +qr +gRtie

ol +gd +m?
[ e q %
=| o P+ar e’

lpg+pr® prag®eqr® pel2grer”

From equation [‘l] and {ii]

A% = ) +qﬁl+rA2

Q31

If w is @ complex cube root of unity, show that

1w wi [w ow? o1

1 0
w w? 1 |+[w? 1 w w|=|0
w? 1w w w2 1||[w?] |0

Solution
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Giver, W is a complex cube root of unity,
1w w woow® 1 1
wow® L | +fw® o1 ow|lw
w1 ' TE | _w:
[ 14w wew? wistl][ 1]
lwew® wilil law ||w
w¥rw 1aw® wel ||w?
[—w? -1 -w 1 )
2 Since 1+w+w?
o S AT T | .
| = and w® =1
-1 —w —w? ||w
-—WE—W—WS
o -1-wZowt
—l-wE ot
—w[1+w+w2}
o -1-w® - i
—1—w®
-y [
mle1-ow?ow {using reason, (i)}
_—l—wz—w
o
= —I1+w +wzl
—I1+w+w21
0
==
- (0)
o
=0
|0
Hence,
1w owr |wow® 1] o
wow? L aw® L owl||w|=|0
wi o1 ow woowE 1 ||[w® 0
Q32
2 =2 5
IFA=[-1 4 &5 | show that 4 - 4
1l - =4

Solution
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2 -3 -5
Given, A=|-1 4 §
1 -3 -4
A%-a,A
[2 -3 -E5][2 -3 -5
«|-1 4 S&5|[-1 4 &
|1 -3 4|1 -3 -4
44+43-5 -6-12+415 -10-15+20
=|-2-445 3+16-15 5+20-20
[ 2+3-4 -3-12+12 -5-15+16
[2 -3 -§
-1 4 &
|1 -3 -4
=A
Hence,
A% - A
Q33
4 -1 -4
IfA=[3 0 -4/, show thatAz-!s
3 -1 -3
Solution
4 41 -4
Givean, A=|2 0 -4
3 -1 -3
A% = 4.4
(4 -1 4[4 -1 -4
=|l2 0 -4z 0 -4
|2 -1 -3]|2 -1 -2
[16-3-12 -4+0+4 -16 +2=132
=|12+0-12 -3+0+4 -12+0+12
| 12-3-9 -340+3 -12+4+9
(1 00
=01 0
o001
=_.l'3
Hence,
AT=1,
Q34

102

1
fl11x]joz1]1]|=0find =
1

Solution

210

Ch 5 - Algebra of Matrices
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1 0 2|1
o2 1f{1(=0
2 1 0Off1

1
= [1+0+2x D+24x 2+1+n][1]=n
1

Givern,

[ 1 x]

1
= [Exr+1 E2+x F][1|=0D
1
= [2x+1+2+x+3]=0

= Iv +6 =0
[i]
= N o=—-—=
3
= Ho==2
Q35

231 -3 [-46]1.,
'f[s 7][—2 4 ]_[—9 x]f'”dx

Solution

23 1 &3 -4 6
Gi =
;venthaz[s 7][_2 4] [_9)(]

By muitiplication' of matrices, we have,
2x 1+3x(-2) 2%(=8) $3XAINE4 6
Sx1+7x(-2) 5x(=8)+7x4 -9

If[x 4 1]
0 2 -4f[-1

21 2\«
10 2|[4|-0 findx.

Solution

Ch 5 - Algebra of Matrices
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Given,
21 2] =«
[« ¢ 1][1 0 2| 4|=D
02 -4)-1
kL
= [Bx+4+0 x+0+2 2w +8-4] 4 =0
-1
1
= [2x+4 w42 Zwad] 4 (=0

-1
[[2w+ 4w+ 4{x +2)-1[2v +4]]=0
2l sdr bax +8-2x-4=-0

2w 4G +4=0

Sxl ey +dx +d4 =10

2w (x #L)+4(x +1)=D
[x+1:||:2x+4}=l]

¥+l=0oOr 2x¥+4 =0
K==lOorx=-2

L | U

Hence,x =-loar -2

Q37
o1 -1]fo
If[L -1 x]2 1 3 ||1|=-0,fndx.
11 11
Solution
Given,
0 1 -1]fo
@ -1 x]]21 3|1f-0
(G5 I o |

D
= [0-2+x 1-1+4x -1-3+x]|1|=0
1

0
= [¥-2 x x-4]1|=0
1
= [0(x—2)+x.1+1,(x-4)]-0
= O+x+x-4=0
= 2x-4=10
= Nim2
Hence,
X=2

Ch 5 - Algebra of Matrices
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2 a1

IfA=[i _E]andf =[1 c'], then prove that A% — A+ 27 = 0,

Solution
Given, A =[3 '2],r= [l D]
4 -2 o1
Af - A4 27

E -2][3 -2] [3 -2] [1 I:I]
- - +2
|4 -2)|4 -2] [4 -2 o1
_[9-8 —5+4]_ 3 —2]+[2 D]
[12-8 -8+4] |4 -2] |o 2
(1 -2] [3 -2:| 2 |:|:|
= - +
|4 -4| [+ -2| |0 =
[1-34+2 -242s0
|d=4+0 -d4+2+2
_'EI 0
00

=0
Hence,

AT-A+2i =0
Q39

IfA=[_31 ;]ﬂnd :=[; ?],then find 5o that & = S4+ il

Solution
; 3 1 10
Given, 4 = A=
I
And
A% =5A+ Al

3 1§13 1 3 1 10
= =5 + 41
B 9 L R P
9-1 3+2 15 § M RO
-3+2 -1+4 -5 10 0 R
8. & 154+ % 5
p— =
[-5 3] [ -5 mu]
Since, Corresponding entries of egual matrices
are egual, So
8=~154+4

A« 8-15
Bw =T

Q40

? ;] show that 42 544 77, = O

II’A-|:

Ch 5 - Algebra of Matrices
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Solution

Given,

Hence,

Q41

II’A-[

'q_[B 1}
-1 2
A% - 54 +7,

(a2 192 1 21 10
“-1 2][-1 2]'5[-1 2]”[!:1 1]
[a-1 3+2 15 5 70
“|-3-2 —1+4]'[—5 10]+[D ?J
(& & 15 & 70
“|-s 3]_[-5 ID]+[D ?]
[B-15+47 S5-5+0

|-5+5+0 3—].III+?:|

[0 D
o o
=0
AT-B4+7F1, =1

° i] show that A% - 24+ 31, = O

Solution

Given, A = [ 2 3]

Hencs,

Q42

Show that the malrix= 4 = [3 ;] salisfies the equation 4% - 44% 4+ 4=0

-1 0
2
A% -24+31,

_[2 3][2 3]_2[2 3]+3[1 0)
-1 0j|-1 0 -1 0 (175
[4-3 6+D]_[4 6]+[3 a]
-2+40 -3+0] |-2 0] |o 3
_’1 6]_[4 5]+ [3 0]

-2 -3] [-2 0 03
[1-44+3 6-6+0

-2424+0 -3+o+3]

_[oo
0 0

=0

A2-2A4431,=0

Solution

Ch 5 - Algebra of Matrices
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Given, 4 = 2 8
1 2

e[ 2l 3

[4+3 645
242 344

(7 12

|4 7]

A% - A%4

[7 127[2 3

4 7][1 2]

144+12 21+24

8+7 12+14]

(26 45

" l1s 26]

Hence, 4% - 44%+ 4

[26 45 7 12] [2 3
|15 26]—4[4 7]"[1 2]
(26 -2B8+2 45-48+3
15-16+1 25-29+2]

[0 O

o o
=0

So, A -44°+A=0

Q43
Show that the matnx A= [152 ?] is rootof the equation 42 -124-7 =0
Solution
) [ c 3}
Given, A =
1z 7
A% _124-1

='5 3][5 3]_12[5 3]_[1 n]
112 7|12 7 1z 7 D1
_[es+36 15+21] [60 36] _[1 0
60 + B4 35+49} [144 94] [n 1]

[61 =] [60 367 [1 0
|144 BE| |144 84| |0 1

[ Bl-60-1 26-36-0
144 - 144 -0 95-94-1]
[oo
Ld ':':|
=0
Since A% - 124§ =10
So,

& is aroot of the equation 4% - 124-7=0

Q44

Ch 5 - Algebra of Matrices
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TfA:[ 3 '5],ﬁnd that A% —SA— 147
-4 2

Solution

Given, a=|® —°
4 2

A% =54-14]

=3— 3—5_53—5_141EI
-4 2 j|-4 2 -4 2 10 1

[9+20 —15—10]_[15 —25]__14 EI:|

|-12-8 20+4 | |-20 10 Lo 14
[29 -zs 15 -25] 14 0]
|20 24| |-=o0 10 o 14

[29-15-14 -25+25-0
=20+ 20=-0 24-10-14

(oo
oo

=0

=0,
AZ_B4-14 =0

Q45

el . | 5
Ifd=| \ . .show that A= — SA =7T=0

Use this to find A*

Solution
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3 1
It is given that 4 = [_' ]

"3
LA =44= '][ 3 ']
-1 2| -1 2

[33)+1(-1) 3(')+|(2)]
CLH13)+2(=1) —1(1)+2(2)

_'9-| 3+2] [ 8 5
“|-3-2 -1+4| |5 3

SLHS. =4 -54471

5 p
[& 53 ., o
-5 3 -t 2] o

L i ¥4
=0=RHS. \ / \g‘
N -
~54+71=0 . &%‘V'
SInceA -SA+7[=0, wehave < Q
Al=5A-7I | N

Therefore, A= AzxAz =(5A~ 7mSA 7:&Q§”
=A*=2547-3541-351A442] @,

4 2 \
=A*=2542-704+49 ?’s\

.

- AY=25(54-7/)-70A + 49|
=A%=1254-175/-70A+49]
- At=554-126/

=»A"=55[ 2 1]—126[1 o]

&~

-12 01
< pa] 165 55 ]_[126 0 ]
|-ss110] | 0 126

at-[165-126 55-0 ]
| -55-0 110-126

s [ 39 S5
AR a5 —16]

Q46




RD Sharma Solutions Class 12 Ch 5 - Algebra of Matrices

If .4;[3 ﬁz} and I:{] 0] find & so that A* = kA — 21
4 g 0 I
Solution
. 3 -273 -2]
A=A-A=
K -2JL 2|
[36)+(-2)(4) s(fz)w(—l)(l)J:!l —2J
AG)HDE) H22)] 4

Now A* = kA-21

L =21 ,[3 -2 I 0
=| =k -2
4 4 l 4 -2 0 |
L 2] [3% =27 [2 0]
'—)[ = |
o 4| |4 -2k| |0 2]
R -2] [3-2 -2
=i =
: 4| (4% -2%-2
Comparing the corresponding elements, we have: ad
3k-2=1
=>3k=3
=i=1

Thus. the valueof kis 1

Q47

! ':']. fird & such that 4% - Bas ki -0,

IFA-[_l ;

Solution
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Here,
10
A=
-1 7
Af_BA+kI =0

(1 0]f1 O 1 0 10
ol P R I T P B
-1 7||-1 7 -1 7 o1

And

(1+0 0+0 g 0 k0 oo
= = + =
—1-7 0+49 -8 56 0 & oo
M1 D] [8 u] [k n} uu]
= - + -
-E 49 -3 56 o & 0O D
- [1-8+k O+0+0 on
|-B+8+0 459-56+& on
-7+ k& o ] [n n]
—_— =
0D -T+k o0
Since,
corresponding entries of equal matrices are egual, so
-F+k =0
k=T
Q48

1 2 =
m\:[?_ 1], f(x) =X~ 2x=3, show that /{4%0

Solution

Given,
i
A:[ 2] and f(x)=x%-2x -3
21

f(A)= A2 -2A-31

."‘“’
[o—
L
- N
[A—
]
LS
"N =
[
[E—
'
()
pr—
L S
o
| I

+ +
N
£ N
+
- N
| I——
—
£
Nk
| VO
I
—_—
o w
w o
| VS—

|
M
|

"
OO0 $+n &+ 00 W ™ O -
[LL I
L '
I
QW e——
LN
n b
| SUS— |
|
p——y
o w
w o
| IR— ]

o o
Cof

So,

Q49
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Ifﬂ.-[f ﬂamr-[é ?].men find A usothat 4 = 444 4l

Solution

. 2 3 Lo
Given, A= i 2_,}'- 81

Given,
A% = 1A+ ul

2 32 = 2 3 10
= =i +H
i P A B Y
4+3 B+6 21 3x g 0
= = +
2+2 3+4 i 23 0 x
(7 12] 22+, 32
4 7] | 4 z2i+p
Since corresponding entries of equal matrices are equal, so

22+ u=7 === i)
i=4 === i

Put A from equabon [ii] in equation {1},
2(4)+u=7
H=T-8

w=-1
Hence, A=d pu=-1

Q50

Find the value of x for which the matrix product
2 0 7||=x 14x 7¥
0 1 00 1 0
1 -2 1|| ¥ —-4x -2¢

equals anidentity matrix,

Solution
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Given,

[2 0 7|[-x 14x 7x 1t 00

0 1 0|0 1 0O |=|0 1 O

1 -2 1f| ¥ -4r -2x| [0 0 1

[-2x +0+7x 2Bx+0-28x 14x+0-14x 100
= 0+0+0 0+1+0 0+0+0 |=|0 1 0O
| X +0+x 14x -2 - 4% Tx +0~-2x g o1

= o 0 100
= o 1 0D|=|0 10
0 10y -2 Sy 00 1

Since, corresponding entries of equal matrices are equal, so

Sx =1 and 10x -2 =0
= x-l andx-i
5 5
1
Hence, X = —
5

Q51

Solve the matrix equation [ 1.][12 Z][?]ﬂ)

Solution

s S

Here,

= [x-2 n-a][ﬂ-n

= [(x-2)x-15]=0

= ¥2-2x -15=0 \

= ¥ - Ex 43 -15=0

= slx -5]+3[x -5 =0

= (x-s)lrea=0

= ¥=5=10 ar ¥4+ 3d=0

= ¥ =5 ar No==3

So,

¥=50" =3
Q52

1 2 010

Solve the matrix equation [ 2 1] 2 0 1|2(=07?
| 0 2| x

Solution
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We have:
1 2 ojjo
N 2 12 o 1f2f=0
1 0 2| x
i
=[1+4+1 2+0+0 0+2+2]|2(=0
X
0
=[6 2 4)j2|=0
X

=[6(0)+2(2)+4(x)]=0
=[4+4x]=[0]
~4+4x=0

=yr=-]

Thus. the required value of x is —1.

Q53

Solve the matrix equation [Jr

Solution
We have: /
I QUITe
[x =5 ~ljo 2 @¥
2 0 3

=[x+0-2 0-10+0 2x-5-3][4|{=0
1

X
=[x-2 =10 2x-8]/4|=0
[
=[x(x-2)-40+2x-8]=0
=[x ~2x-40+2x-8]=[0]
=[a-48]=[0]
X -48=0
=x =48
= =143

Q54
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1 zo0
IfA=|3 -4 5| Complte 4% - 444+ 3],
0 -1 3
Solution
1 20
Given, A=|3 -4 5
D -1 3
A%~ aA+3l,
[1 2 0]t 2 0o 120 100
=(3 -4 5|3 -4 5[-4|3 -4 s|+3|0 1 0
[0 -1 30 -1 3 0 -1 3 001
[1+640 2-8+0 0+10+0 4 2 0
=(3-12+0 6+16-5 0-20+15|-[12 -16 20
| 0-340 044-3 0-549 0 -4 12
(7 -6 10] [« 8 0] [3 00
=|[-9 17 -5|-|12 -16 20(+|D 3 O
-3 1 4 [0 -4 12| [0 0 3
[ 7-4+43 -6-8+40 10-040
-[-9-1240 1741643 -5-20+0
| -3-0+0 1+44+0 4-12+3
[6 -14 10
=|-21 36 -z25
|2 5 -5
Hence,
B =14 10
A%-34+3L, -|-21 9, <25
-3 & -5
Q55
o1z
IFf )= 5" - 2x, find F{Mywhere 4 -4 5 0
02z

Solution

+

Ch 5 - Algebra of Matrices
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012
Given, A=|4 5 0
023
And  f(x)=x%-2x
= F(a)=A%-24
(0 1 2]fo 1 2 012
= f(A)=|4 5 0||+ 5 0|-2[4 5 O
|0 2 3]0 2 3 02 3
[0+4+0 0+5+4 0+0+6] [0 2 4
B f(A)=|0+20+0 4+25+0 B8+0+0|-|8 10 O
| 0+8+0 0+10+6 0+0+9] |0 4 6
(4 9 6] [0 2 4

=  f{4)=|20 28 8|-[8 10 D
|8 16 9f |o 4 &

[4-0 9-2 6-4
=  f(A)=|20-8 29-10 B-0
| 8-0 16-4 2-6
(4 7 2
=  f{A)-[12 19 8
|8 12 3
Q56
g, P
IF £ () = 2% 4 dx® - x, findd [4), where A=]2 -3 D
-1 0

Solution
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Given,
o 1 2
A=|2 -3 0
1 -1 0

And F|:X:|=Jr3+ aul

= Flx)=A"+44% - 4 -—-{i)

Af= AxA

o 1 2o 1 =z

=2 -3 0||2 -2 O

|1 -1 0f[1 -1 0
[(O+2+2 D-3-2 0+0+0
=(0-6+0 2+9+0 4+0+0
|0-2+0 1+3+0 0+0+0

(4 -5 @
A2 |- 11

-2 4 2]
FE =4t xa

[4 =5 O]f0 1 2
=|=6 11 a|lz -3 0
-2 4 2|1 -1 0
(D-10+0 4+15+0 2+04+0
=|D+22+4 -6-33-4 -12+0+0
| 0+8+2 -2-12-2 -440+0

[-10 19 @
AT =|26 -43. 12
|10 -16 -4

Put the value of A, A%, A% in equation 1)
f(A)= A% +44%- A

[-10 19 8 4 -15 0 01 2
=28 -43 -<12{4+4|-6 110 8{=|2 -3 0O
| 10 -16 -4 -2 4 of 1 -1 0

[-10+16-0 19-20-1 8+0-2
=|26-24-2 -43+444+3 -124+1640
| 10-8-1 -16+16+1 -4+8-0

(6 -2 6
=0 4 4
1 1 4
Hence,
6 -2 6
flA)=[0 4 4
1 1 4

Q57
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102
If A=| 0 2 1 |then show that A Is a root of the polynomial
203

fix)=x3-6x2+7x+2

Solution
102
Given that,A=| 0 2 1 and f(x)=x3—6x% +7x+2
203
Therefore, flA)=A>—6A% +7A+21;
First find A%:
102] [102] [50 8
Al=AxA=l021|x|0o21]|=|24 5
203] |203 013
Now, Let us find A%: g ,{3}
- - '{,
50 8 102] [21034 : \g\
Al=A2xA=|245 |x|021]=[12 823 ?
8013]| [203] |34 055 % \é}i’“
Thus, \E}"
flA)=A3-BA%+7A+215 .

: o
(21034] [s0@8] [102 100] 3"
=|12823|-6/24 5 +-.702'1"+201o€}
[34055] [8013] 1203

[21034] [30@Q 48] [ 2.0 14 oo
=| 12823 |-| 12 24 30 [+ 014§/ 020

34055 [48 0 78 002
[ 21-30+7+2 0 w?ﬁ 48+14+0

=| 12-12+0 8-24+14+43223-30+7+0

| 34-48+1440 0 55-78+21+2

(000

=looo|=0

000

Thus, A is a root of the polynomial.

Q58

1
Ifa-2z
2

Solution

2
2‘, then prove that &7 - 44 5] =0,

LKA e Y ]

1
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Giver,
1L 2 2
A=|2 L 2
2 21
A% - 44-51
L2 211 2 2 12 2 1 00
-|2 1 2|l2 1 2|-4|2 1 2|-5/0 1 0
2 2 1|2 2 1 221 oo
[1+4+4 2+2+4 Z2+4+2] [4 8 8] [5 0 0
=|2+244 44144 d44+2+2|-|8 4 8|-|0 5 0O
24442 44242 44441]| |8 8 4| |00 5
a8 & 4 B B S 00
=g 9 B|-|B 4 B8|-|D 5 O
_9391[994 oos
[9-4-5 B-8-0 B-8-0
=|B-8-0 9-4-5 B-8-0
|B-8-0 B-8-0 9-4-5
[0 o 0
=0 00
|0 o n]
=0
Hence,
A% - 44 -5l =0
Q59
2 20
IFA=[1 4 0f, show that & -Fa44 107, - O
o0&

Solution
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Given,
3 2 0D
4d=11 4 0D
o o 5
A% - TA+100,
(2 2 o]f2 2 0 3 20 100
={1t 4 oflt 4 o|-7[1 4 o|+10/0 1 0
0 0 S5flo 0 s oo s oo
(G4 2«0 G+ B+0 O+0+40 21 14 nl 10
= |34+ S40 Z2+10+0 O«d40 |=| 7 28 O |+| 0
_EI+III+EI O0+0+0 O+0+ 25 0 a 25 u]

11 12 © 21 14 O 0 o u]
=(7 13 D0O|-|7 28 0|+4(0 10 0O
o o 2k u] o 2t a o 10

[11-21+10 14-14+0 O-0+0

= T-T7+0 18-28+10 O-0+0
O-0+0 O-0+0 25-35+10
0 0 o0

=0 o o

o0 o

=0

Hence,
AZ- T4 +107.=10

Q60
without using the concept of inverss SLa matrix, find the matri=
5 Fllx vy _ -15 -6

-2 3|z 72

Solution

Ch 5 - Algebra of Matrices

u]
u]
1a

“ ?] auch that
4
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Given,
5 -T|lx ¥ -16 -6
[-2 3][2 u]=[ 7 2]

I [5x—7z 5y-7u]_[-16 -6]
~2x + 3z -2y +3U 7 2

Since, corresponding entries of equal matrices are equal, so

Sx -7z=-16 ===

-2x+3z=7 ===(i1)
Sy =T =-6 -==(in)
-2y +3u=2 -=={iv)

Solving equation (i) and (i)
10x - 142 = -32
—10x +152 = 35

z=3

Put the value of z in eguaticn (i)
Sx -7(3) = -16

= Sx =16 +21

= Sx =5

= Xwml

Solving equation (i} and (iv)
10y - 14u = -12
-10y +15¢ =10
u=-2

Put the value of & in equation (i)

Sy-Tu=-b \
= Sy-7(-2)=-6 3
= Sy+14=-6
= Sy =-20
= y =-4
o, \

Xy 1 -4

[z u]'[s -2]
Q61

Find the matrix 4 such that
) B ¢ oo 33 5
01 10 1

Solution

Ch 5 - Algebra of Matrices
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Given,

11
o1

],q

NER:
10

]

A_[aa

10

Since, [1 1]
0 1,z

5
Lha

= Ais amatrix of order 2= 3

So

)

a b

c

Let 4=
&

=]

1 1|l & ¢
=
01l &
s+d b+
=
D+d D4+e

r

]

)

[

10

c+C

III+I":|_

]

2 3
1 0

]

Since, corresponding antries of aqual matrices are equal, so
d= 1, =10, f=1

F+d=3

a+1=3

ga=2-1

=2

And

b+o=3
b+0D=23
t|-3

c+f=5
c+1=5

And

Cc= g

Q62

. . M 2 3] [-=7
Find the matrix A so that A | =1

E4 5 6] | 2

Solution

Ch 5 - Algebra of Matrices

6
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Itis given that:
A | 2 3 i -7 -8 -9
Bl 5 6 2 4 6
The matrix given onthe RH.S. of the equationisa 2 * 3 matrix and the one given on the
L.HS. of theequationisa 2 x 3 matrix. Therefore, X'has to bea 2 x 2 matrix.

a c
Now, let X =
ow, le [h d]

Therefore, we have:

a ¢ |1 2 3 B -7 -8 -9

b d| 4 5 6] | 2 4 6
[a+4c 2a+5¢ 3a+6c]_[—7 -8 -9]

=
b+4d 2b+5d 3b+6d 2 4 &

Equating the corresponding elements of the two matrices,
a+d4c=-7. 2a+5c=-8, 3a+b6c=-9

b+dd=2. 2b+5d=4. 3b+6d=6
Now,a+dc=-T=2a=-T-4c¢

T T S S e e &
=-3¢=6 \’

=D ec==2 : } \
na=-7-4(-2)=-7+8=1 ‘ 9 \%.

Now,b+dd=2=b=2-4d 3 3

526+ 5d=4=>4-8d%5d =4 ' C}%“
=>~3d =0 : ‘Qso
=d=0 $ &

Lb=2-4(0)=2 3 . \Q,

Thus.a=1.5=2.¢=-2.d=0 &

; . [l -2
Hence. the required matrix Y is L)?/\Q ]

<

Q63

Fimd the matrix A such that
4 -4 8 4
1jA=|-1 2 1
3 -3 B 3

Solution
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We know that two matnices B and € are eligible

for the product BC cnly when number of columns of B

1s equal to number of rows in C. So, from the given definition
we can condude that the order of matrix Ais 1x3i.e. we can
assume A =[x, x; Xs].

Therefore,
< -4 8 4
1 [x‘ %, xa]w: <1 2FE ,
3k -3 6 3.5
-4x(x,) 4x(x,) 4x(x,) -4 8 4
= 1x(x,) 1x(xz) 1x(x3):| = E-l 2%
_3x(x,) 3x(xz) 3x(x; 2.3 -3 6 3,
[4x, 4, 4x, -4 8 4
= By X %y =|-1 2 1
[3X; 3% 3x3l,. |-3 6 3.,
= 4, =-4 , 4, =8,4, =4
Solving Xp= ~1,%= 2, X;=1

So, matrix A= [-1 2 1].
Q64

Find the matrix A such that

-1 0 -1 1
[213])-11 offO|=A
0 1 1]-t

Solution
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Jdsing matri=z multiplication,

-1 0 -1 1
et, A =[213],4 =|-11 0|anda,=|0
o101 -1
-1 0 -1
Mow, AlA, = [2 1 3]|-1 1 0=
a1 1
=[(2x-1)4(1x-1)4 [3=0) (2u0)+(1x1)+ (Ixl] [2x-1)+(120]+ (3 =1]]
- [-3 4 1]

1

and (A LA, = [-2 4 1]| 0
-1
“[[=z=1)+(4x0)+ [1x-1]]
(A AA; = [-4]= A

Therefore matriz & = [- 4]
Wote : The problem can also be solved by calculating (A_A,) first
then pre multiplying it with Ay as matrix muldplication is
gszodabve but one must not change the order of muloplicatian,

Q65

Find a 2x2 mamx A such that

A [1 ‘2]= 61,
1 4

Solution
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a b
Let, A=

c d
Given,
RN
1 4 01

a2 b1 -2 & 0

[c d][1 4]= [0 5]
a+rb -2a+4d 6 0
[c+d -2c +4d]'[o e]

Since, corresponding entries of equal matrices are equal, so
a+b=06 -==i)
~2a+4 -0 - {ii)
c+d=0 - (iid)
-2c+4d=6 -—{iv)

Solving equation(i) and (i)
4a+4b =24
-23+4b=10
¢ O

oa - 24

24
- Q= e N
&

=4
Puta = 4in equation (1}
a+b==58
4+h=56
h=6-4
h=2
Solving eguation (iif) and (iv)
2c+2d =0
-dc+4d =6
6d =6
6
g
d=1
Putd = 1in equation {iii)
c+d=10
c=-1

Hence,

Q66

Iff‘—‘|=[4 a

o D]. find A1¢,

Solution
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Given,
n-[D D]
4+ 0
A2=AxA
o olfo o
-[4 I:J[q u]
O+0 0O+0
=[EI+D D+D]
oo
o o]
=0
At = A% w A%

=0=0

At -t At

=0=0
=0
So
;.15 iz null matrix.
Q67

11=am-[';J _x],B- o l}andxz--l,

Then show that (A + B)Z = A2 + B2

Solution

Ch 5 - Algebra of Matrices
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Solving the LHS of the given equation we have ,
0 x 01
= A+B—[x 0]+[1 0]
A+B= 0 -x+1
X+ 1 0

N RS M AT KRS
a4 BV [ (0x0)+{{-x + 1)x (x + 1)) (0x(-x + 1))+ ((x + 1)x 0)]

((x + 1)x0)+(Ox(x + 1)) ((x + 1)x(x + 1))+(0x0)

(A +B) = [1'0"2 1_°x2].
Solving the RHS we get,
SRR i
[(ow) ((=)x(x)) (ox(x))+ (-x)w)} [t0x0)+_[1x1) (onwxm]

((x)x0)+ {0 x( )) (t) (-x))+(0x0) | | {1 #Rx1) (1x1)+(0x0)

A? +B? = [- x] +[

1-x
A2 82_
ki [0 1-x]

Subsituting the value of x* = - 1in the LHS and RHS abo«g,
-x% 0 1+1 0 2 O A
= A+B)R= = - R
AR [ 0 1 x?] [ 0 1+1] [o 2] W N
a2 pp2= [1-X 0 ] [1+1 GO N2 O )
0l -2 06 1+1 02 \¢ R g

= (A+BY =A% 482

Az

Qe &
10 -3
IfA=|2 1 3|, then verify that Ag».-j-‘.A=A(A+1),

01 1

where Lis theidentfy matnx

Solution
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Solving the LHS i.e.

1 0 -3 1 0 -3
AR A =21 3 +213]
o1 1 o1 1
[1 -3 -5] 1 0 -3
= 44D+{213
2 2 4] 011
[2 -3 -9]
= |6 5 3
2 3 35
Solving the BHS i.e.
10 -3]{1 0 -3 100
Abkl=l2 1 3|21 3|+ |010
011]&11 0o
(1 0 -3|[z 0 -3
=213]223
01 t]|23 5
[2 -3 -9
=|6 5 3
2 3 5

Se, LHS = RHS verified.

Q69
3 -5 2 XY 2
If A = 4 o then find A =54 - 14 Hence, ctein A°,

Solution
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We have,
A=[—34 _2}
e[ 112 S RS B8]
<[22
o7 e[ 2]

29 -25] [-15 257 . [-14 ©
A2-5A-14] = +
[-20 24]+ [20 -10] [0 -14]

_[29-15-14 -25+25+0
T |-204+2040 24- 10+ - 14

-5

Nowy,
AZ-5A-14] =0
= AZ = 50 + 141
=V A3 =A%A =(5A + 14 A i
By using dist of matriges over]®
= Al= AZA =5A7 + 14A ; \
sa [ Mt additidh
29 -25 3 -5
3 _
= A -5[_20 24] +14[_4 2]
o aro [145 135N [42 70
-100 4120 =561 28
187 =195
(e
= A [-156 148]
Q70

If px)= [_E:Sni iﬂ,ﬁﬁen sh@;w that Plx) Py)=P{x+vy)=p(vIP(x).

Solution
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We hawve,
P(x). Ply) = [oos X sn x][ cosy  sin y]

-an x cos x||l-siny cosy
COS X COs ¥ - sin X sin Siny cos X + sin X cos

=~P<x).Pcv)=[ Ry Bl V]
-SINXCOSY -COoS XSinNy -sinXsiny + cos X Cosy
s (% +vy) sin(x+y)

= Fx). P = - Plx +

R(x). Ply) [-sin(x+\/) 0s (X +vy) ( ¥)
MNow,

_|cosy siny|fcosx sinx
P(y). P(x) [_ sin y cogy][—Slnx COSX]
_ | oesycosx-sinysinx  snxoosy+siny cosx
= P(Y)p(x)_ [-ganSX°OOSySinX -sinysinx+OOSVCOSX]
_ [eos(x+y) sin(x+y)] _
= RypRg= [-sin (x +v) oos(Hv)] R
P(x). P(y) = P(x + y¥) = P(y). P(x)

Q71
x 00 & 00 xa Qa0 \
if P=10 y O0|and Q=|0 b O, Prove that PQ =| 0 Wb 0= QR
o0z 0o c B Pzch oW

Solution
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We have,
W 00 alao
P=|0 vy O,Q0=0 b 0
ooz 0o J
# 0O O)la 00
S0, PO =0 v D[G b 0O
oo zf|jo 0 c
[«xa O 0
=| 0 ¥ xb o
| O ] Z s C
[xa 0O 0O
= |0 vb O
|0 0 zc
a 0 Ol 0 0
and OF =|0 b D[D v 0
o0 c|j0 0 =z
=R 0] 1]
= 0 b=y 0
i l:l (] Cox Z
EE
= 0 by 0
|0 0 a
a5 wa =ax, yb =hby, 2o =cz
#a 0 0
PQ=|0 vb 0O|= QF
0 0 =zc
Q72
2 01
If A« [2 1 3], find A% - 5A + 41 and hence find a matrix X such that
i1 -10

A2 -SA 4+ 4l + X = 0.

Solution
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Wie have,
< 01
A=12 1 3
1 =10
Then ,
2 o 1)z 0o 1 22+ 024+ Lxl 2x0+0xl+ 1le-1 2xl +0x3+ 1x0
82 = A a=2 1 3|2 1 3|= |2x2+1x2+3x1 2x0+0xl+ lx=1 Zxl+ 1x3+3x0]|,
1 -1 Ol1 -1 0 12 +-1x2+ 0x1 1204+ -1x1+0x-1 11 +-1=3+ 0x0
-0 o0 -5 4 00
=54 =(-10 -5 =15, 4 =|0 4 0O
S5 0 o0 4
5 -1 5 -0 0 -5 4 0 0
Hence, 4258441 = |9 -2 5 | + [-10 -5 -15| +|0 4 O
0 -1 -2 -5 5 0 0o 4

[5-10+44 -140+0 5-5+0
AZBA4A] = | 9-1040 -2-5+44 51540
| 050 14540 -2+0+4

-1 -1 -3
= |-1 -3 -10
-5 4 2
Maw, given is AZ-SA+41+X=0
= K= -[A%5A+4])
[-1 -1 -3
= -|-1 -3 -10
5 4 2
M1 3
o= 1 3 40
5 472

Q73

IM'[.; i], prove that 4" - [é T] fior &l positive integers n.

Solution
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Given,
4=  BRe -
01
To prove 4" = [; '11] we will use the principle of mathematical induction,
Step 1! Putn=1
[t
D1

A" istrueforn=1

So,

Step 2! Let, 4" be true for n = &, then
1 &
A - —{i
5] 0

1 k+1
Step 3: We have to show that At o [D ; ]
so,
Akvl = Ak x A

= [; ﬁ][; 1] {using equation ()} and given} >

_|1+0 14k
040 041

Ak'l- 1 1+%
o 1

This shows that A" is true forn - & + 1 whenever itis trus form'= %

Hence, by the prinaple of mathem atical induction 4" isdrue for &l positive integer.

Q74
2 h bla“ _.1]
If 4 = |:I:l 1], prove that 4% = " Ta-1 for every positive integer .
u] i

Solution
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Given,
L a b
-5 1]
. 2 -y)

a-1
0 1

To prove A% = | ¢ we will use the principie of mathem atical induction,

Step 1) Putn=1
1
. b(a —1)
a-1
0 1

3]

A% istrue forn=1

Al-|2

So,

Step 2: Let, A" 15 true for n = k, so,
b(ak-1)
k
3 e )
L ey -==(i)
1} 1

Step 3: We have to show that > . “~

Akol_ aﬁ'tl @ /..‘

i} 1

NOow, \ -
Akt o gk g

bt & \
a (a-l_) "[g ’1’] A{using equation (i) and given)

[0 1

_|a**t +0 b+

b(# -3
a-1
| 0+0 O+l A e

o - o do-b
- @=1
0 1

[ % b{a‘”-l)
¢ a-1

0 1

Aﬁ +1

=

So,
A" is true for n= k +1 whenaver itis true n = &,

Hence, by principle of mathem atical induction A" 15 true for all positive integer n,

Q75

cosd (sind

IF4=|.
[Jsintl oosd

]J ther prove by princple of mathematical induction that

coshd L sinnd
=, for al e &,
I sannd msn&} -
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Solution

Given,
P - sins]
[5ih8 cos@
To show that,

- .oosne ;gnna] for dl ne N,
jSinng cosné
Putn=1
4t [cose :sino]
ising cos8
So,

A" istrue forn =1
Let, A" istrueforn =k, so
& _[coské isinke (i)
{Sink& cosk@
Now, we have to show that, \
eer | COS(E+1)8 Psin(k +1)8 O 3
isin(k +1)9 oos(k +1)9
Now, A¥*Y = A% x 4 :
[cosk@ /(sink@][cos@® ising o4 \$.
i sink& cosk@ ||/sn@ cosé .

¢
..

3
o2t 3 \" oo

s
4

- . . % . 2 % 208
cosk@cos&+iZsink@sing iZcosk@sing +isinkdepse| O
isink@cos8 +icoskesing i%sink&sing 4cos Scosks

¢

D

o/
A,

[cos k& cosé - sink@sing :(ooskésin&q—sink&gi;é)
i (sink& cosk@sin8) tnsk@c0s8 - sinkBsing
N
= <
cos(k+1)8 /sin{k +1)8 o
isin(k +1)8 cos(k +1)@

D

|
N O
N

So, 4" is true for » = & +1 whenever ‘fMg‘irue for n =k,

Hence, By principle of mathem atical induction A" 15 true for all positive integer,

Q76

If 4o |COS@+sING Lsina ——
~Zdnae cosa-sina
noc+ sl n

A -[COS afsnna Jésin. “ ] for all ne .
-Zsinhe  cosa-sinna

Solution
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Given,
cosa +5iNG  +2sinG
A=
~J2sina  cosa-sina

COSn& + Sinne 2 sinne

To prove P(n): A" = [ ]we use mathem atical inducticn,

- sinna osne - Sinha

Step 1: To show P(1) is true,
A" is true forn=1

Step 2: Let, 2(k) be true, so

Ak coske + sin ke V2 sinka — )
-fsinka  ooska-sinka
Step 3: Let, P(k)is true.
Now, we have to show that
proves cos (K + ) a+sin(k+1)e J2sin(k + 1)«
-V2sin{kl)a cos(é + Na-sn(k+1)a RS
Now, A%
Ak 2 gk v S aadl XY
e [cos ka + sinka VZsinka cosa +sina  V2sina &3 \.Q':} 3
~Zsinka  coska-sinka)| -¥2sina cosa-sina X A £ ,,;{x
- vy 9 . 2 S
; : fooska + sinka) 2 s,
(coska + sinka)(cosa + Sna) - 2sinasinka - L Y ¢
+§~sinkc§;(c05a,&, o)
22.cink asina + (coski - sinka
[cose+ sine) (-v‘z' sinka) - VZsina (coska - sinkx) (; )
¢ f0sa - sina)
\’»
7OD
= o 4
cos ka COSax + SinkaCOSx + COS Ka Sin Jé-coska sina~+¢g3nasinka +
+sina sinka - 2 sinasinke J25inka cos 8 V2 sinka sina
- ¢ W
-2 cos & sine - +2 sinasinka = 2 siflee. -2 sink o sipg $'05 ka COS« - COSa
cos ke + 2 sina sinka sinke - SineeCos ke sina sinke
msamska+§|na sinka ﬁ(sinkac p ;-"ébska simz)
Sine C0SKa + SinKa COS « 4 ,52‘\:'
= COS ket CoS & - sinka sing -
2 (sinke cos e + cos ka sine) o
(smkmcias:x + 5ine cos Ka)
~ 'cos(k+1)a +sin(k +a VEsin(k +1)a
-Zan(k+1)a cos(k + L)a~sin(k +a
So,P(k +1)1s true whenever 2(k)is true.
Hence, by principle of mathem atical induction 2(n) 1s true for ali positive integer, I
Q77
111
IfTA =011/} thenusethe principle of mathematical inductin to show that
001
1 nnin+1)/2
A'"=l01 n for every positive integer n.
00 1

Solution
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Given,
111
A=(0 1L 1
001
nin+1)]
2
To prove, A" = |0 1 n , we vill use the principle of mathem atical induction,
00 1

Step 1! Putn=1

) 1!12+ 1!

[1 1 1
Al=|o 1 1 =l0 1 1
oo 1 0 0 1
So, A" is true forn=1
Step 2! Let, 4" ba true for n = K, so, s \ 3
klk+1 p
4 Klksl) ® K"
2 &
A¥=lo 1 (k+1)
o0 1 R ¥

Step 3: We will prove that A" be true forn =& +1

Now, ¢
A&‘-fl - A.( x A P >
K {k + 1) %
1k "2 o = 15% > //0{
=0 1 & 01,1 C {usmg equation (1) and glven}
0 0 1 001 \

3
.

[ k'k:'+1
14040 14&4+0 14k +Jz—)

=(0+0+0 0+1+0 D+1+k
0+0+0 0+0+0 0+0+1

-1 (k+1) (k+1)(k +2)

2
=0 1 (k +1)
0 0 1

Hence, A" is true for n = k + 1 whenever itis true forn = .
So, by principle of mathem atical induction A" is true for all positive integer n.

Q78

If 8,C are n rowed square matrices and ifA=8+C, 8C =C8,
€% = 0, then show that for everyn e N, A" = 8" (B +(n+1)C).
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Solution

wa will prove P(n): A™*' = 8" [& + (n +1)C] is true for all natural numbers
using mathem atical induction,

Given,

A=B+C, BC=CB, C%=0
A=EB+C

Squaring both the ades, so

A2=(8+C)

A2 (B+C)(B+C)

A= B8 xB+8BC+CB +CxC {using distributive property}
A2aB%+BC+8BC+C? {using 8C = C& given|
A%=8%+28C+0 {smce, given @2 =g‘},

A% = 8?4280 --(1) :

A% -8 (8+20C) PN

L U e

Now, consider % 3
P(ny: A™'=8"[B+(n+1)C]

Step 1: Tp prove P(1) is brue, putn=1

A agta+(Lea)c] &7
A% - B8 +2C]
A% - 8% 4280 ’

From equation (1), P{1}1s true. % X7

Step 2: Suppose P(k) is true. N
At gt Bk eC] 0 0T —(2)

Step 3: Now, we have to show that P(k+1) 15 true,
That is we need to prove that,
k+1
A“2.8 [+ (k+2)C]
Now,
A&+2 = Al’ xAz

=8B +kc x[B (8 +2C)]

=8"[B +1‘<C]x[3+2c]

= 8* [B xB+Bx2C +kC x8+2kc2]

=gt [82+2BC‘+J<BC+2I<><0] {smce BC = C8, cz=0}

-8 [82+8C(2+k)]
=8* x8[8+(k +2)C]
=" 8 +(k+2)C]
So,  P{n)istrue for n= k +1 whenever 2(n) is true forn =k

Therefors by principle of mathematical induction P{(n) is true for all natural number,
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Q79
If A=diag(sb,c), show that 4" = diag(a",b",c”) for all positive integer n.

Solution

Given,
A=dizag(z,b,c)
Show that,
A" = diag(a”,b",c")
Step 1! Puth =1
A= diag(a‘,b',c’)
A = diag(a,b,c)
So,
A" js true forn =1

Step 2: Let, A" he true for n =k, so,
A% = dlag{a‘.d‘,c*) =1 : :

Step 3: Now, we have to show that, k)
Akt o d[ag(ahl‘bkﬂ'chl} &
Now,
A%t At xk3 N
- diag(a*,b’.c*)xdiag(a,b,c) {uging equation (i) and given}
& o olls0 0
At .10 »* oflo b 0 y 3
0o o e @ac o~

[ xa+0+0 0+0+0 (£Q¥0+0
-| o+r0+0 Debtxb#0’CD+040

0+0+0 0+0+0% g+0+ef xc

'akvl 0 0
i 0 b#&l o
0 0 C&«rl
A&ol = diag(aﬂ'l'bktllckd)

So, P(n)is true for n « & +1 whenever P(n) 1s true for n = k.

Hence, by principle of mathem atical induction 4" is true for all positive integer,

Q80

A matrixz ¥ has a+b rows a+2 columns the matriz ¥ has b+1 rows and a+32
columns, Both matrices ¥ and ¥y exist Find a and b.
Can you say #vand v are of the same type? Are they equal.

Solution




RD Sharma Solutions Class 12

Given,
order of matrix X = (2+b) x(2+2)
order of matrix ¥V = (b+1) x(3+3)

Given, X(..a).(..zg-"’[b.g.(. vy exist,
= a+2=bH+1
= a-b=-1 -==(1)
And
VEN ,y(a_a.x[,.b)x[, +2) axists,

= a+3=a+b
= bh=3
Putb = 2in equation(i),

g-ba=-1

g=3a~1

g=3~1

a=2
So, g=2,b=3
So,

Order of X = (a+b)x(a+2)
=(2+3)x(2+2)
=5x4

Order of V = (b+1)x(a+3)
-(3+1)x(2+3)
=4x5

Order of Xe 4¥45=5%5

Order of Xy eV¥es=4x4

o
<

So, order of XY and ¥ are not same and they are noteqlal
but both are square matrices.

Q81

Give an example of matrices: Aand & suich that 45 = B4

Solution

Ch 5 - Algebra of Matrices
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Let, ,q=[=? D],B[” b]
0D 0D o
[ 070 &
A8 "o D][D n}
_'|:|+|:| sh+0
“lo+0 0+D
0 ah
A& - —-—i
b 7] (0
Py _[o b[a n]
0 o]lo o
_[o+o o+0
040 040
84 . oo
.I:I I:I_

From equation (i) and (i)

A8 = 84
when A -F D-‘, &= F b-‘
oo oo

Q82
Gven an example of matrices Aand B8 such that AB =0 but 4= 0, 820

Solution

a o
Let, A= =0
0

o
3-[“ “].‘u
0ob
m =[|:|+|:| |:|+|:|]
O+0 0O+0
_[n D]
o o
Hence,
A& =10
When,
a 0
A-[D ﬂ]-ﬁtl
oo
B—[D bl]:Ll:l
Q83

Give an example of matrices 4 and 8 such that AB =0 but 84= 0.

Solution

Ch 5 - Algebra of Matrices
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Let, ,q=[” a],a=["’ ”]
oo oo

[0 &|[6 0O
A =g n_[n EI]
[0+0 0+D
“lo+o |:|+|:|]
o
“lo o
48 =0
aa  -|P D[I:I a]
o ojlo o
[0+0 sb+0
“lo+o |:|+n]
[0 ab
“lo u}
BA=0
Hence,

for A2 = 0 and £4 = 0 we have,

PRI LR
0o 00

Q84

Given an example of matrices 4,8 and C such that 48 = AC but8=C, A= 0,

Solution
10 Q..o 040
Let, A= , B = L C=
o o) 2|20} *=o 1)
Here,
A=0 8=0C

o ol oJ[a olls 3]

[0+0 |:|+|:|]_[|:|+|:| |:|+|:1]

O+0 0+0 0+0 0+0
o o] [0 o
ool |oo

LHS = RHS

So,

ford«0, EC =0 but A8 = AC
We have,

o PR R R

Q85
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Let A and B be square matrices of the same order. Does (A +8)° = A% +248 + 82
hold? If not, why?

Solution

Girven,
4 and 8 are square matces of same order

(A+8)° = (A+8)(4+8)
“A(A+B)+8(A+8) {using distributive property}
= AxA+AB +BA+8°
=A%+ AB +BA+B*
But,
(4 +8)° = A% + 248 + 87 is possible only when 48 = 84

Here, we can not say that A8 - 8A

So,
(4 +8)% = 4% + 248 + 87 does not hold.

Q86

e

If 4 and & are square matrices of the same order, explain, why in general
() (A+8)°=A%+24B+82 (i) (A-8)"wA’-248+8% \
(i) (A+8)(4-B)=d®-8% y

Solution
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Given, A and 8 are square maltrices of same order,
() (A+8)7=({a+8)(4+8)
= A{A+8)+8B(A+8) {using distributive property}
=AxA+AB +BA+E8 «B
= A%+ AB +BA +8°
» A% +2A8 +8°
Since, in general matix multiplication is not commutative (A8 « 84)

So, (A+8)°=A%+248+82

(i) (4-8)*=(4-8)(a-8)
=A(A-8)-8(4-8) jusing distributive property}
~AxA~AB-BA+8B xE
= A~ AB - BA+B*
« A% -248 + 82

Since, in general matnx multiplication is not commutative (A8 = 84)4 s0 {

So, (A-8)%=A4%-248+87

() (A+8)(A-8)=A(A-8)+8(A-8) {using disfrubu{nxi&ﬁl:operty}
=AxA- A8 +BA-8x8 y
= A%~ AB +8A- 87
- 420p2 b

o/

e
N

™

Since, in general matiy multiplication 1s not wmmutagi‘ue‘IAB = BA),
So, (A+B)(A-8)»A%-8%

Q87

Let A and B be square matrices of the order’s x 3.
Is (AB)" = 42 B27 Give reasons.

Solution
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The aiven equdity is true only when we choose Aand B tobe a
square matrix in such a way that AB =BA else the result is not true
in general.

1 00O
Example: LetA=|1 1 O0|andB =
00 1

Here AB

and BA

ABE =BA

od o
Now, (ABY¥ = |1 270
001

O N O
O = =

o
0
1

1 0 o]fjo 10
11 0f210
0 0 1ffo 01

(1% 0+0x2+0x0 1x140x140x0 1x0+0x0+0x1
1x0+1x2+0x0 1x1+1x1+0x0 1x0+1x0+0x1
[O0x0+0x24+1x0 Ox1+0x1+1x0 OxO+0x0+1x1

(0x 14121400 0xO+1x1+0x0 0x O+1x 040 x 1] 00
2x 1H+1x14+0x0 2x0+1x1+0x0 2x0+1x G+Oxd

110
210

001

[0x0+1x 140 %0 Ox1+1);‘2_s:!§Dx0 OxD4+1x0+0x1
=[1x04+2x140x0 1x1+{h2+0x0 1x0+2x0+0x1
|Ox0+0x i+1x0 Q)E\/,i-E:Ox2+1x0 Ox04+0xC+1x1

(1 2 0
50
01

2
10

[Ox 14+0x 1+1x0 OxO0+0x1+1x0 Qx0+0x O%lx 1| P\

Ch 5 - Algebra of Matrices
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(1x140x 140x0 1x040x1+0x0 1x0+0x0+0x1
=1x1+1x140x0 1x0+1x1+0x0 1xO0+1x0+0x1
_0x1+0x1+1x0 OxO+0x1+1x0 OxO0O+0x0+1x1

(1 O

C
O
1
0
Bi= 0
1

O o= O e

2
0
o
2
8]

o NO

1
1
O

- O O

o

(Ox0+1x24+0x0 Ox1+1x1+0x0 OxO+1x0+0x1
2x0+1x240x0 2x1+1x1+0x0 2x0+1x0+0x1
[Ox0+0x2+1x0 Ox1+0x1+1x0 OxO+0x0+1x1

(1 1 0

=120

00 1 Y

1 00|t 10 ¥ £V
AB*=12 1 0|1 20

00 1flo o1 A

[1x 1+0x1+0x0 1x1+0x2+0x0 1XO+05<0+0’1¢‘I
=2x1+1x1+0x0 2x1+1x2%0x0 2304-'1):0'!1@*1
[0x 1+0x1+1x0 Ox1+0x2+1 20 0:0+0%0+1x1

t 140 N7
=(344 0

00t ,;:,:;

We can see that if we have & and B two square Watrices
with AB = BA then (ABJ = AE? d

P
7

Q88 L N

If & and g be square matrices of the same order such that AE = BA, then show that (A + E]2 =aZ -
2AB + B~

Solution
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Given,

Ch 5 - Algebra of Matrices

A and B two square matrices of same order such that

LB = BA,
Toprove @ (4+BF - A + 288 + B®
Mo, solving LHS gives,
(A+BT = (A + BIA+EB)

=AA+B) +B(A+B) [

by dist. of matriz multiplication

oer addmurJ

= A4 AB + BA + B [b'n,r dist of matrix multplication

= A+ 24P + B®
= RHS

Hence proved,

Q89

111
Let - B -
[3 3 3]

2 1 4 2
g Z2landC=(-3 5
-2 4 S0

wWerify that 48 = AC though B = C, A= 0.
2

1 4
= 2|,C =]-3
e d:
3
AB:[L 1 1] 5
333 5

3+5-2 1+2+4]

Solution

g 2 I B
uwen.A-[a 3 3],8 [

3
S
1
2

2
5
0

'[9+1s-6 3+6+12

—)

N 245+0
12-9+15 6+15+0

AC = 6 7
18 21

From equation (i} and (i)
A8 = AC

Q90

ovEr addiﬁcn}
[As, AB = BA]
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Three shopkeepers 4,8 and C go to a store to buy stationary. A purchases 12 dozen
notebooks, 5 dozen pens and 6 dozen pencils. 8 purchases 10 dozen notebooks, 6
dozen pens and 7 dozen pencils. € purchases 11 dozen notebooks, 13 dozen pens
and 8 dozen pencils, A notebook costs 40 paise, 3 pen cmstsRs. 1,25 and a pencil
costs 35 paise, Use matrix multiplication to caculate each individual's bill,

Solution

The number of items purchased by A,8 and C are represented in
matrix form as,

Notebook Pens Pencils
A 144 60 72
X= B 120 72 84
C 132 156 a6

Now, matrix formed by the cost of each items is given by,
0.40 |Note book
Y=(1.25 Pen

0.35| Penal [ N3
Individuzl bill can be calculated by ¥ 3 <
(144 60 72][0.40 % f >
Xy =|120 72 84||1.25 )
132 156 96/|0.35 \ R ¥

57.60+75.00+25.20
XY =|48.00+20,00+29.40

52.80+195.00+33.60 TN
[157.80 - ‘
XY = |167.40 %3
281,40 o\
So, Y
Bill of A =Rs 157.80 &
Bill of 8 = Rs 167.40 \
Bill of C = Rs 281.40 2l
Q91

The cooperative stores of a particular school has 10 dozen physics books,
A dozen chemistry books and © dozen mathem atics baoks. Their selling
prices ara Rs, 8.30, Rs. 3.46 and K5, 4.50 sach respectively. Find the tatal
amount the stare will recaive from salling all the iteme,

Solution
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Matnk representation of stock of various types of book in the stare is given by,

Physics Chemistry Mathem atics
x = [120 26 60]

Matnx representation of sellin price (Rs)) of each book is given by

8.30 Physics
¥ =13.45| Chemistry
4.50 |Mathem atics

So, totaol amount recieved by the store from sellin all the items is given by,
8.30
Xy «[120 96  60] 3.45
4.50

= [(120)(s.30) + (96)(3.45) + (50) (4.50)]
=[926+331.20 +270)
=[1597.20]

Required amount = Rs 1597.20 , 2

..
.
»
B
4
y

o2 : N\
-

Q92 { : )

Y N
\
A
< @t

S

) >
In z legislabve assembly election, a political group hired 3 publictelations
firm to promote its candidates in three ways; telephone, hou§§z§6|fs and letters,
The cost per contact (i paise) is given math< A'as

o

s
3

s

N
e

cost perdcontact ,;».‘.:
40 [ Telephone % g
A = |100(| House call x &’
50 || Letter &>
The number of contacts of each type mad;o.fﬁ:i’\;fo cties X and ¥ s given in matrx
8 as o

Telephone Housecall “Petter
_[ 1000 500 5000 ]—;x

3000 1000 10000j—=Y

Solution
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Given,
The cost per contact {in paise) is given by
40 [ Telephone
A= 100 || Housecall
50 Letter

The number of contact of each type made in two cities X 2nd y 15 given by.
Telephone Housecall Letter
B [ 1000 500 SGDD]
2000 1000 10000

Total amount spent by the group in the two cities X and y can be given by

40
BA - 1000 SO0 S000 100
3000 1000 10000 €0

_| 40000 +50000 + 250000
120000+ 100000 + 500000

_ 340000 |x
720000

¥
Hence, . ‘\?\&
Amount spend on X =Rs 3400 !
Amount spend on ¥V = Rs 7200 x
Q93 ¥ 2% & E

A trust fund has Rs 30.000 that must'be iftvésted in two 4
bond pays 5% intéfest per year and the second bondgay’
matrix multiplication, determine howtodivide Rs.80:000 among the two types of bonds.
If the trust fund must obtain anamma! total infete
(a)Rs 1,800 (b)Rs 2,000 Q

Solution
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(a) Let Rs x be invested in the first bond. Then. the sum of money investad in the second
bond will be Rs (30000 —x).

Itis given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.

Therefore. in order to obtain an annual total interest of Rs 1800, we have:

5
[ (30000-x)] "% |=1800 [S.I. rorlyeer=m:33:)" R""’]
100
3% Z%‘L.m

=5 5x 4 210000 - 7x = 180000
=2 210000 - 2x = 180000

= 2x = 210000 - 180000

= 2x= 30000

= x=15000

Thus. in order to obtain an annual total interest of Rs 1800,
Rs 15000 in the first bond and the remaining Rs 15000 i
(b) Let Rs x be invested in the first bond. Then. the
bond will be Rs (30000 —x).

Thersfore. in order to obtain an annual totahnte(estof

\ {
'5—' \§‘./
[X (300m i x‘)] 'oo ézm py D o 0

s O
". o .
v N *é
o TRk
4 o
o2
3 2 ped

100

= x*7(30000 x)_2000 . /\Q,
100 100 QO
= 5x+210000-Tx=200000 ¢ 0"
= 210000 - 2x = 200000 “
=» 2x = 210000 - 200000
= 2x = 10000
= x= 5000
Thus. in order to obtain an annual total interest of Rs 2000, the trust fund should invest
Rs 5000 in the first bond and the remaining Rs 25000 in the second bond

Q94
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To promote making of toilets for women, an organization fried to generate awareness through (i) house

.....

i. R=. 50

i. Rs. 20
jii. Rs. 40
The number of attempts made in three villages X, Y, and Z are given below:
(i} (i} (i}
X 400 300 100
hi 300 250 75
z s00 400 150

Find the total cost incurred by the organization for three villages separately, using mafrices.

Solution

The cost for each mode per attempt is represented
by 3x1 matnx:
50
A= |20 :
40 . . > 9
The number of attempts made in the three villages . 3
X, Y, and Z are represented by a 3 x 3 matnx: ' i

400 300 100 : \®"
B=[300 250 75 o
500 400 150 .
The total cost incurred by the prganization for the threg 3
villages seperatelyds given by matrix multiplication, £

400 300 1007fs0 Al
BA = |300 250 75 ||20
500 400 1801(40| A%
400x 50+ 300x 20 4 40 x 40
BA =| 300x50+ 250x 20%)75x 40
500% 50+ 400% 20+ 15040
30,000
= | 23,000
39,000
Note: The answer given in the book is incorrect,

Q95

There are 2 families A and B. There are 4 men, 6 women and 2 children in family &, and 2 men, 2
women and 4 children in family B. The recommend daily amount of calories is 2400 for men, 1900 for
women, 1300 for children and 45 grams of proteins for men, 55 grams for women and 33 grams for
children. Represent the above information using mafrizz. Using matrx multiplication, Calculate the fotal
requirement of calories and proteins for each of the families. \What awareness can you create among
people about the planned diet from this question?

Solution
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Let F be the family matrix end R be the reguirement matrix, Then,
Men Women Children
Family &[4 (& 2
Family B [2 2 4]
Calones  Porten
Men 2400 45
R = Women 1200 55
Children |[1800 33
The requirement of calories and protein of each of the
two families i1s given by the product matmx FR, as matrix F has number
of columns equal to number of rows of R thus ,

2400 45
FR = [; Z i] 1900 55
1800 33

_ |4x24004+6x1900+2x1800 4x45+6x55+2x33
2x 240042 x 1900+4x 1800 2x 45+2x 55+4 x@g "

Caones Protein ' ..‘j,‘f&
Family A[24600 576 RS
Family B[ 15800 332 Vb . &

we can say that balanced diet having the required amountaf D3

calories and protein must be taken by each of the familys, = O
$ s ol
>

Q96 s

VN

b 3
In a parliament election, a political party hired a public r&lathq’rs:ﬁtm to promote its candidates in three
ways - felephone, house calls and lefiers, The cost per cnjlﬁvcl’[in paisa) is given in mafrix A as

YA
S 3
>

140 | Telephone N4
A = | 200 [Housecalls ’
150| Leters &N

7o g
.

s
The number of contacts of each type ma‘i.’!/win two cifies X and Y i= given in the matrix B as
B = Telephone Housecalls Letters

1000 500 5000 |Gty X
2000 1000 10000 Ciny

Find the total amouwnt spent by the parly in the two cities.
What should one consider before casting hisfher vote - party's promoficnal activity or their social
activities?

Solution
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The cost per contact (in paisa) is given in matnx A as
140 | Telephone
A=|200 [Housecdls
150 | Letters

The number of contacts of each type made in two
cites X and Y is given in the matrix B as
Telephone Housecdls Letters

_ City X [1000 500 5000

T Gty Y [3000 1000 10000]
The total amout of money spent by party in each
of the dty for the election is given by the matrix
multiplication @

1000 500 s000 7 142
Bfy= [3000 1000 10000] fgg

3000 x 140+ 1000 x 200 + 10000 x 150

_ City X| 920000

" City ‘([2120000]
The total amaout of money spent by party in each
of the aty for the election in rupees is given by

_{ 1 )City X[ 990000

*(Tcﬁ]c:ty Y[2120003]

_ City X[ 9900

"~ City Y[21200]
One sould consider sodal activities before casting

[ 1000x 140 + 500x 200+ 5000 x 150 ]

his/her vote to thé party. NS, )

Ch 5 - Algebra of Matrices




