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Exercise 5.1 Page No: 5.6

1. If a matrix has 8 elements, what are the possible orders it can have? What if it has 5

elements?

Solution:

If a matrix is of order m x n elements, it has m n elements. So, if the matrix has 8 elements, we

will find the ordered pairs m and n.
mn=8

Then, ordered pairs m and n will be
m x n be (8 x 1),(1 x 8),(4 x 2),(2 x 4)
Now, if it has 5 elements

Possible orders are (5 x 1), (1 x 5).

2 3 =5
20f A== |1 4 9 and B = [b;;] =
0o 7 =2

(i)az + by
(ii]lt’h_-l EJ1_1 + t’-tg_.bg_.

Solution:

(i)

then find

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-of-matrices/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-of-matrices/

€IndCareer

We know that

a;y @y a3
A=lag] = |az1 an axm| ... (1)

i3] a3z 033
b bi2
And B = 521_ Ir.'lzg ..... [H]
bar  ba
Also given that
2 3 =5 2 -1
AZ[H.EJ.]Z |:1 4 5—]] andB=[b1:j]= |:—3 ‘-1]
0o 7 =2 1 2

Now, Comparing with equation (1) and (2)
axp=4andb,, =-3
ayptby=4+(-3)=1

(ii)

We know that

a  agz a3
A=Jaj] = |an axn an| ... (2)

31 a3z 133
F‘u '511
And B = 521_ bzg ..... [H]
bay  ba
Also given that
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an=2,8,=4,by=2,b=4
a11b11+322b22=2x2+4x4=4+16=20

3. Let A be a matrix of order 3 x 4. If R, denotes the first row of A and C, denotes its
second column, then determine the orders of matrices R, and C..

Solution:

Given A be a matrix of order 3 x 4.
So,A=1[a;] 3

R, = first row of A=1[a 4, a5, A43, A14]
So, order of matrix Ry =1 x4

C, = second column of

12
A= |awn
32

Therefore order of C, =3 x 1

4. Construct a 2 x3 matrix A = [a;;] whose elements a;; are given by:

(i)a;=ix]
(ii) a;;= 2i — j
(iii) a;;=i+]j

(iv) a;; = (i +j)?/2
Solution:

(i) Given a;; =i % j
LetA=[a;]ox3

So, the elements in a 2 x 3 matrix are[ay;, a4y, @43, 8y, Agp, Azg)
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4 |fn @z a1z
az1 2z 023

an=1x1=1
ap=1x2=2
ap=1x3=3
ay=2x1=2
a,=2x2=4
a;=2%x3=6

Substituting these values in matrix A we get,
1 2 3
A=
[E 4 ﬁ}
(ii) Given a;;= 2i — j
LetA= [aij]zxs

So, the elements in a 2 x 3 matrix are

ayq, @12, 43, Ap4, A2, A23

4 |t a1z a1
(a1 (122 023

ay=2x1-1=2-1=1
a,=2%x1-2=2-2=0
a,=2%x1-3=2-3=-1
8, =2x2-1=4-1=3

8,=2%x2-2=4-2=2
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Substituting these values in matrix A we get,
1 0 —1

A=
[3 2 1 }

(iii) Given a;;= i +j

LetA = [a ij] 2x3

So, the elements in a 2 x 3 matrix are

ayq, @12, 43, Ap4, A2z, A23

11 a1z a3
a-| |

o] 22 423

ay=1+1=2
ap=1+2=3
a;=1+3=4
ay=2+1=3
ap=2+2=4
a,3=2+3=5

Substituting these values in matrix A we get,
(iv) Given a;; = (i + j)%/2

LetA=1[a;]oxs

So, the elements in a 2 x 3 matrix are

ayq, @12, 43, A24, A2, A23

11 a1z a3
A= |

3] a1y
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So, the elements in a 2 x 3 matrix are

a4, Aq2, Aq3, 21, Agp, A23

11 12 113
A=
a2z 023

ay =
1+1)7 22 4
A =
1+2)7 32 9
a3 =
(1+3)7 42 16
= —= — = 8
2 2
dpy =
(z+1)7 32 9
dxp =
(2 +2)° 42 16
= —= — = 8
2 2
doz =
(2 +3)° 52 25
=—=—= 125
2 2 2
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2 45 8§ 2
‘1=[4.5 8 12.5] *4={g

5. Construct a 2 x 2 matrix A = [a;;] whose elements a;; are given by:

0 b
3|8 oo
| |

(i) (i + j)* /2

(i) ai; = (i - j)*/2
(iii) a;; = (i — 2j)* /2
(iv) a;; = (2i +j)*/2
(v) a;; = [2i - 3j|/2
(vi) a;; = |-3i + j|/12
(vii) a;; = e*™ sin x j
Solution:

(i) Given (i +j)?/2
LetA=[a; o

So, the elements in a 2 x 2 matrix are

ayq, @12, Apq, A2

1 L B 5 R e
U lam ase  am

ay =
(1+1)° 22 4
= —_— = -_ = 2
2 2
ap =
(1+2)° 32 9
= =-=45
2 2 2
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ay =

(z+1)° 32
2

dyp =

[z+z}2=4—Z=E=E

2 2

Substituting these values in matrix A we get,

2 4.5 2 2
_ _ 2
1=l V)=
(i) Given a;; = (i —j)*/2
LetA=[a; ]

So, the elements in a 2 x 2 matrix are

ayq, @12, A1, A

4 | a2 a
ag  ax a3

=—=D
2
app =
a2 z
a2 _ T _1_ s
2 2
ayy =
(-1 _ 1 _ 1 _
5 _z_z_D'S
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dxp =

_a2 z
[2 2} =ﬂ—=D
2 2

Substituting these values in matrix A we get,

0 0.5 o 1
_ _ 2
S B ]
(iii) Given a;; = (i — 2j)*/2
LetA=[a; ]

So, the elements in a 2 x 2 matrix are

ayq, @12, Apq, A

4 | a2 a
ag  ax a3

(1-2x1)° 12
2

app =

(1-2x2)° 32
2

4.5

ayy =

(2—2x1)° 02
2

adyp =

(2—2x2)° 22
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Substituting these values in matrix A we get,

0.5 4.5 12
_ __ |2 2
=7 =i %

(iv) Given a;; = (2i +j)?/2
LetA=[a; ]
So, the elements in a 2 x 2 matrix are

ayq, @12, Apq, A

g [ mz i
a1 aze 123
ay =
(Z2x1 +1)° 32 9
e =2 =22 45
2 2
aypp =
(2x1+2)* 4 16 8
2 o2 o
ay =
(2x2 +1)° 52 25
—_— = — == =125
2 2 2
axp =
(2x2 + 2)° 6% 36
2 2 2
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(v) Given a;; = |2i — 3j|/2
LetA=[a; o
So, the elements in a 2x2 matrix are

ayq, @q2, Apq, A2

4 |1 a2 a3
a1 az a2

ay =

|[2=x1-3=1| 1

a-dl _1_ o5
2 2

Ay =

|[2x1—-3%2| 4

—_— = - = 2
2 2

ay =

|2Zx2-3x1|  4-3 1

—22_1_ s

2 2 2

Ay =

|2x2-3x2] 2 1
2 2

Substituting these values in matrix A we get,

0.5 2 19
a=loa =11
(vi) Given a, = |-3i + j|/2

Let A = [aij]zxg

So, the elements in a 2 x 2 matrix are
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ajq, Ayp, Ap4, A2

q_ | aiz ar
2] 022 23

a =

—3x1+1 2

—I I = - = 1
2 2

aypp =

—3x1+2 1

Paxd_2_ 95
2 2

dp =

—3=2+1 5

esi _ 5 _ g5
2 2

ayp =

—3x2+ 2

—I I = - = 2
2 2

Substituting these values in matrix A we get,
e
2.5 2 3 2
(vii) Given a;; = e** sin x ]
LetA=[a; o

So, the elements in a 2 x 2 matrix are

ayq, Ay, Apq, Ao,

4 |t a2 a1z
a1 2z 023
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ay =

e?*Eginx x 1 = e?*sinx
ap =

e?*ginx x 2 = e?*sin2x
Az =

e?*¥ginx x 1 = e**sinx
Ay =

e?*ginx x 2 = e**sin2x

Substituting these values in matrix A we get,

2 - 2 .
eLsinr esin2a

A=, . i
e sine  eYsin2r

6. Construct a 3x4 matrix A = [a;;] whose elements a;; are given by:

(a;=i+]
(i) a; =i -]
(iii) a;; = 2i
(iv)a;=j

(v)aj;="|-3i+j|
Solution:

(i) Given a;; =i +j
LetA=1[a;]oxs

So, the elements in a 3 x 4 matrix are
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ayq, @12, 43, Aqg, A4, A2, 823, o4, A3, A3, A3z A3s

A=
ru 314]
daq dag
an=1+1=2
a,=1+2=3
a;3;=1+3=4
ay=1+4=5
a,=2+1=3
a,=2+2=4
a,=2+3=5
Ayu-2+4=6
a; =3+1=4
ap=3+2=5
a3 =3+3=6
a,=3+4=7

Substituting these values in matrix A we get,

A=
2 ... § 2 3 4 9
[5 il A=13 4 5 06
4 ... 7 4 5 6 7

(i) Given a;; =i —j
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LetA=[a;jas
So, the elements in a 3x4 matrix are

aq1, 842, A3, Aq4, Apq, 22, o3, A4, A3q, 83 833 A4

A=
[a11 a14]
dzq dzg
an=1-1=0
ap=1-2=-1
a;3=1-3=-2
au=1-4=-3
ay=2-1=1
a,=2-2=0
ap=2-3=-1
Ay-2-4=-2
ay=3-1=2
a;;=3-2=

a3 =3-3=0
a3y =3-4=-

Substituting these values in matrix A we get,
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0 - -3 0 -1 -2 -3
[E | A=|1 0 -1 -2

I 2 1 0 -1
(iii) Given a;; = 2i

LetA= [aij]zxs
So, the elements in a 3x4 matrix are

a4q, @12, 43, 44, Ao4, A2, 823, o4, A3q, A3, A3z A3s

A=
ru 314]
daq das
ay =2x1=2
a,=2x1=2
A3 =2%1=2
a,=2%x1=2
ay, =2%x2=4
8, = 2x2 = 4
8y, =2x2=4
Ay -2%x2=4
a3 =2x3=6
a;, = 2x3=6
Q33 =2%X3 =6
a3 =2x3=6
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Substituting these values in matrix A we get,

A=
2 .. 2 2 2 2 2
[5 o il A=14 4 4 4
6 - 6 6 6 6 6

(iv) Given a;; = j
LetA=1a;j,x
So, the elements in a 3x4 matrix are

Aq1, 42, A3, Aq4, A2q, 22, o3, A4, A3q, 83 833 A4

A=
ru 314]
dzq dzg
ay =1
ap=2
a;3=3
ap=4
ay =1
ay =2
a,; =3
Ay -4
az =1
az; =2
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azxp =3
334=4

Substituting these values in matrix A we get,

A=
1 o 4 1 2 3 4
[5 ool A=]1 2 3 4
1 o 4 1 2 3 4

(vi) Given a;; = 2 |-3i + j|

LetA=[a; ]z

So, the elements in a 3x4 matrix are

aqq, A1, A43, Qqg, A21, Ao2, 23, 24, 831, 832,33 A3g

A=

“(3x1+1) =-(-3+1) =3(-2) = -1

dpp =
1 1 1 1
E{—BX 1+ 2] = E{_B + 2] = E{_l:} = —3
aq3 =

i(—3><1+3) =-(-3+3)=3(0) =0
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1 1 1 1
E(_3 #* 1 + "-1') = E{_3 + "-1') = 5(1) = 5
dp1 =

1 1 1 3
E{_3 X2 + 1) = E{_ﬁ + 1) = 5{:—5) = =3

dyp =
S(—3%x2+2) =2(=6+2) = ;(—4) = 2

g3 =

~(—3x2+3) =-(—6+3) = 3(-3) = -3

Aoy =
“(3x2+4) =-(-6+4) =3(-2) = -1
s =

“(—3%x3+1) =2(-9+ 1) = 5(-8) = —4

sz =
1 1 1 7
E{_3><3 + 2) = E{_g + 2) = 5{:—?) = =3
dzz =

~(-3%x3 +3) =2(-9+3) = -(—6) = 3
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Substituting these values in matrix A we get,

A=

-1

_.q_ . —_
Multiplying by negative sign we get,

7. Construct a 4 x 3 matrix A = [a;;] whose elements a;; are given by:

(i) a,; = 2i +ilj

(i) a;; = (i —j)/ (i +])
(iii) a,; = i

Solution:

(i) Given a;; = 2i + ifj
LetA= [aij]4x3
So, the elements in a 4 x 3 matrix are

a4q, @12, 43, o4, A2, A23, 34, A3, 33 Ayq, Qg2, Q43

A=
ru 313]
dgq dgz
ay =
1
2x1 + 1= 2+1=3
ap =
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dy =

2X2 +

g =

2x2 +

B | =

[

=] b2

ba | pa

W | pa

]

ba |

w

2+

2+

4+

4 +

4 +

6 +

6 +

6 +

[N

wi | =]
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Az =
2x4+2=8+2=10

Ayz =
4
2Xx4+:=8+>="

Substituting these values in matrix A we get,

A=
7 3 2 I
3 z R
3 6 5 L
: | A= 15
12 - 2 o2 ]
; 12 10 2

(i) Given a;; = (i—j)/ (i +])

LetA=[a;jlss

So, the elements in a 4 x 3 matrix are

aqq, Aqg, Ayz, A2q, Agp, A3, Az, Az A3z, Asq, A2, Ays

A=
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o
I
(%]
(]
wl |

443

Substituting these values in matrix A we get,

A=
1 D __1 __1
i I O
oA=L
2 = i1
5 7 5 3 T
(iii) Given a;; = i

LetA=[a;jlss

So, the elements in a 4 x 3 matrix are

aq1, 42, A43, Apq, 22, o3, A3zq, A3p, A3z 44, Ao, As3

A=
d37 0 Az
dgq 7t dyga
ay =1
ap=1
ap =1
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ap=4

Substituting these values in matrix A we get,

A=
111
1 - 1 12 2 2
[5 w 1703 303
4 ... 4 4 4 4

8. Find x, y, a and b if

3r + 4y 2 r—2y| |2 2 4
a+b 2a—b -1 | |5 =5 -1

Solution:

Given

Jr + 4y 2 r—2y| |2 2 4
a+b 2a-—b -1 |

Given that two matrices are equal.
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We know that if two matrices are equal then the elements of each matrices are also equal.

Therefore by equating them we get,

Multiplying equation (2) by 2 and adding to equation (1), we get
3Xx+4y +2x—4y=2+8

= 5x=10

=>x=2

Now, substituting the value of x in equation (1)

3x2+4y=2

=>6+4y=2

=4y=2-6

=>4y=-4

=y=—1

Now by adding equation (3) and (4)

atb+2a-b=5+(-5)

=3a=5-5=0

=a=0

Now, again by substituting the value of a in equation (3), we get

0+b=5
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=>b=5
S.a=0,b=5x=2andy=-1

9. Find x, y, a and b if

2r —3y a—0b 3 |1 -2 3
1 r+4dy 3a+4b| |1 6 29

Solution:

2r —3y a—0b 3 |1 -2 3
1 r+4y 3a+4b| |1 6 29

We know that if two matrices are equal then the elements of each matrices are also equal.
Given that two matrices are equal.

Therefore by equating them we get,

And5c—-d=11..... (3)

4c+3d=24 ...... 4)

Multiplying equation (1) by 2 and adding to equation (2)
4da+2b+a—-2b=8-3

= 5a=5

=a=1

Now, substituting the value of a in equation (1)
2x1+b=4

=2+b=4
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=>b=4-2

=>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15c—3d +4c+3d =33 +24

= 19¢c = 57

=c=3

Now, substituting the value of ¢ in equation (4)
4x3+3d=24

= 12+3d=24

= 3d=24-12

= 3d=12

=>d=4

J.a=1,b=2,c=3andd=4

10. Find the values of a, b, ¢ and d from the following equations:
2a+b a—-2b0| |4 -3
Sc—d 4c+3d| |11 24

Solution:

Given

2a+0b a—2b| |4 =3
be—d 4c+3d| |11 24
We know that if two matrices are equal then the elements of each matrices are also equal.

Given that two matrices are equal.
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Therefore by equating them we get,

4c+3d=24 ...... 4)

Multiplying equation (1) by 2 and adding to equation (2)
4a+2b+a-2b=8-3

=5a=5

=a=1

Now, substituting the value of a in equation (1)
2x1+b=4

=2+b=4

=>b=4-2

=>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15¢c—3d +4c+3d =33 +24

= 19c =57

=c=3

Now, substituting the value of ¢ in equation (4)
4x3+3d=24

=12+3d=24

=3d=24-12
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= 3d=12
>d=4

..a=1,b=2,c=3andd=4

Exercise 5.2 Page No: 5.18

1. Compute the following sums:

2 13] 1 -2 3
3 =21 [-2 4Giylo 3 5|+[2 6
[1][1 4}+[1 3} 125 [0 -3 1
Solution:
(i) Given

ol -

Corresponding elements of two matrices should be added

Therefore, we get

_ 3—2 —-2+4
1+1 4+3
£
vence. [ T M
Therefore,
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R P P

(i) Given
2 1 3 I -2 3 2+1 1—-2 3+3 3 -1 6
[1'1'] ] al+ 12 6 1| sl0+2 3+6 H+1 =[2 g 6]
-1 2 5 0 —3 1 —-140 2—3 5H+1 -1 -1 6
Therefore,
2 1 3|11 -2 3 3 -1 6
0 3 5712 6 1|52 9 6
-1 2 110 -3 111-1 -1 6
2 4 1 3 -2 5
2. Let ‘4‘:{3 2} B=[_2 5} rtanC=[3 4].

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

(ii) B - 4C

(iii) 3BA-C

(iv) 3A-2B + 3C

Solution:

(i) Given

2 4 1 3 -2 5
2. Let A= {3 2} B = [_2 5} and C' = [3 4].

First we have to compute 2A
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wal} 3 ]

Now by computing 3B we get,

:3523[—12 2]:[—35 195]

Now by we have to compute 2A — 3B we get

et 3 RS 572

_ 1 —1 ]
12 —11
Therefore

|1 —1
2A—3E!—[12 _11]
(i) Given

2 4 1 3 —2 b
E.LetAz{g 2} B=[_2 5} andC=[3 4].

First we have to compute 4C,

-2 5
el M 1

Now,

-matrices/
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S IR | PR

T 1+8 3—20]_ 9 —1?]

1-2—-12 5—-16l l-14 -11

Therefore we get,

B-4C= [_9 —1?]

14 —-11
(iii) Given
2 4 1 3 -2 5
Z.LetAz{g 2} B=[_2 5} andC=[3 4].

First we have to compute 3A,

esls ol=ls g

Now,
=3a—r::[g 162]_[—32 ﬂ

- [g i § 152__4-5]2[2 Z]

Therefore,

NUPS..//WWW gcaree
-matrices/
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8 7
BA—C—[ﬁ 2]
(iv) Given
2 4 1 3 —2 b
E.LetAz{g 2} B=[_2 5} andC=[3 4].

First we have to compute 3A
2 41016 12
T e
3 2119 6
Now we have to compute 2B

el Y

By computing 3C we get,

- 3A-2B+3C= [5 12] [_4 AL 6 15]

9 12

sl 3 1B e

Therefore,

-2 21
3A-28+3C= | 8]

2 3 10 2 1 2 3] .
B'IfAzla 7}"5:{3 4 1]’C=[2 1 D}’fmd

()A+BandB+C

matrlces/
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(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

o B4+C= —1[}2+—123
341 210

-1-1 042 2+3
= B+(C=

3+2 4+1 1+0
L BeCo -2 2 5

5 5 1

(i) 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,
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-1 2 3 -1 0 2
=:~3(3—4B=3[2 ) D]—4[3 ) 1]

-3 6 9] [-4 0 8
=3C-4B=1 5 4 u]_[m 16 4]

344 6-0 0-8
=3C-4B=16 15 3 16 n—4]

==-3C'—4B=[1 6 1}
-6 —-13 —4
-1 0 2 0 —2 5 1 -5 2

4LEEA=|:3 14],B=[1 3 1}{1?1&!0:{6 0 _J.Camg}uteﬁﬂ—
3B +4C
Solution:
Given

-1 0 2 0 -2 5 I =5 2
Azlg 14}"5:{1 -3 1]“”“!@:[6 0 —4}

Now we have to compute 2A - 3B + 4C
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ZA—BB+4C=2[_31 [1:' i]—a 0 2 5]+4[1 0 2}

B R R R

= 2A-3B+4C =
6 2 8 13 -9 3 24 0 16

o4 _3Bidc— | 270+4 0+6-20 4-15+8
|6-3+24 2+9+0 8-3-16

= 24 -3B+4C =

[2 —-14 -3 ]
127 11 11

5. If A=diag (2 -5 9), B = diag (1 1 -4) and C = diag (-6 3 4), find
()A-2B

(ii)B+C-2A

(iii) 2A + 3B - 5C

Solution:

(i) Given A = diag (2 -5 9), B = diag (1 1 -4) and C = diag (-6 3 4)

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-of-matrices/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-of-matrices/

€IndCareer

Here,
(2 0 0
A=10 -5 0
0 0 0
1 1] 0
B = 01 0
0 0 —4
4—-2E8
(2 0 0 1 0 0
=A-2B= |0 —50]-2| 0 1 0
0 0 9 00 —4
2 0 0 2 0 0
=A-2B= |0 —5 0|-|]0 2 0
| 0D —8 0 0 —8

0 00
=A-2B=|0 —7 0|=diag(0-717)
00 17
(i) Given A=diag (2 -5 9), B = diag (1 1 -4) and C = diag (-6 3 4)

We have to find B + C — 2A

Here,
Here,
2 0 0 1 0 0
A=10 -5 0f(.B=J0 1 0
0o 0 9 00 —4
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1 0 0 [—6 0 0 2 0 0
=B+C-2A=|0 1 0]+ 0 3 0}-2{0 -5 0
00 -4 | 0 0 4 0o 0 9
(1 0 0 ] -6 0 0 4 0 0
=bB+C—-24=|0 1 0 }|+]0 3 0f—10 —-10 0O
[0 0 —4 0 0 4 0 0 18

[1-6—4 0+0-—-0 0+0—-0
=B+C—-24=|0+0—-0 1+3+10 0+0-0
[ 0+0-0 040-0 —4+4-18

(-9 D 0
=B+C—-24=10 14 0 | =diag(-9214-18)
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=1]10 -5 0
0 0 0
1 0 0]
B = 0 1 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+3B-5C=2 |0 —5 0} +3 01 0 -510 3 0
0 0 9 0o 0 —4 0 0 4

4 0 0 3 0 0 —30 0 0

=2A+36-5C= |0 —-10 O+ O 3 O |-]0 15 0

| 0 0 18 0 0 -—12 0 0 20

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

37 0 0
=2A+3B-5C=| 0 —22 0O
0 0 — 14

=diag(37 -22 -14)

6. Given the matrices

2 1 1 9 7 —1 —4 3
A=1|3 -1 0. B=1|3 5 4 and C'= |1 —1 0
o 2 4 2 1 G 9 4 5
Verify that A+ B)+C=A+ (B + C)
Solution:
Given
2 1 1 9 7 -1 2 —4 3
A=1|53 -1 0. B=1|3 5 4 and C'= |1 —1 0
o 2 4 21 G 9 4 5

Now we have to verify (A+B)+ C=A+ (B +C)

First consider LHS, (A+ B) + C,
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2 1 1 9 7 —17)\ 2 —4 3
=113 -1 0|+|3 5 4 +11 -1 0
0 2 4 21 6|/ 9 4 5
([2+9 1+7 1-1 (2 —4 3
=113+3 —-1+5 0+4|)+]|1 -1 0
\[0+2 2+1 4+6 9 4 5
11 8 0 2 —4 3
=16 4 4|+|1 -1 0
2 3 10 9 4 5

(11 +2 8—4 0+3
=|6+1 4—1 440
| 2+9 3+4 10+5

13 4 3
— |7 3 4
11 7 15

Now consider RHS, thatis A+ (B + C)
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2 1 1 9 7T —1 -4 3
=13 -1 0f+ 3 5 41 +|1 -1 0
0 2 4 21 6 4 5

2 1 1 [[o+2 7T—4 —1+3
=13 -1 0| +(Il3+1 5—1 4+0
0 2 4] \[24+90 144 6+5

2 1 1 [11 3 2
=13 -1 0}+]4 4 4
0 2 4 [ 11 5 11

[24+11 143 1+2
=\|3+4 -1+4+4 0+4
0+11 245 4+11

13 4 3
=7 3 4
11 7 15

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

7. Find the matrices X and Y,

. a2 3 6
if X+Y = [D g] and X — Y = [D _1}
Solution:

Consider,
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Now by simplifying we get,

543 246
92X —
- 040 Q—J
= 2X = 8 8]
0 8

Therefore,

Loy [4 4]
04
Again consider,

ﬂ*Y%%X—ﬂ=[5ﬂ—[ 3 ﬁ]

o9 0 -1

5-3 26
%X+Y—X+Y=[ ]

0—-0 941

Now by simplifying we get,

#2Y=[2_4]
0 10

172 —4
#Y=§h m]
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Therefore,

X — [4 4]my= [1n —52] 8 Find X,if = [3 ﬂ and 2X + Y = { ! D] .

0 4 1 4 -3 2
Solution:
Given
1 0
2X+Y =
N [—3 2]

Now by transposing, we get

st

14 -3 2
Loy _ 10]_[3 2}
| -3 2 1 4
L 9Y — 1-3 [}—2]
| -3-1 2-4
sax— | 2 _2]
| —4 -2
=;-X=l{_2 —2]
2|—-4 -2
Therefore,
=;.x=[_1 —1]
—2 -1
9.Find matrices X and Y. if 2X - Y = 6 60 and X + 2Y = 3209 :
—4 2 1 -2 1 -7
Solution:
Given
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D

(EX—Y]=[_E'4 _; {1]]...{1] EX+2Y]=[_32 i _T]...{z)

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

6 6 0 12 12 0
YY) = 4X —2Y = .3
2(2X —Y) 2[_4 ) 1] — [_3 A 2] (3)

Now by adding equation (2) and (3) we get,

[u—zy)+(x+2],]:[12 —12 ﬂ] [3 ) 5]

-8 4 2 -2 1 -7

(1243 1242 0+5
5X —
- 82 4+1 2—?]
(15 -10 5
5X —
- 10 5 —5}

1 —
Lx_ 15 10 5
9| —10 D —d

SR

-2 1 -1

Now by substituting X in equation (2) we get,
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(X +2V) = [_32 f —5?]

L3 -2 1],p_[3 2 5
2 1 -1 2 1 7]

ey [3 2 5] [3 -2 1
2 1 -7 2 1 1]

= 2Y =

[3-3 242 5-1
| —2+2 1-1 —-T+1

oo

o o0 -3
11 1 3 5 1
MMFX-¥Y=11 1 0]|andX+Y¥=]-1 1 1 | find X and Y.
1 0 0 11 &8 0
Solution:
Consider
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3
+ -1
11

1
X-¥+X+¥= | 1

=T = ]
=

1 )
1 1
10 8
" 1+3 145 1+1

[1+11 0+8 0+0
"4 6 2

Now, again consider

-matrlces/
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11 1 3 5 1
(X-V)-(X+Y)=|1 1 0|-]-1 1 1
1 0 o] |11 8 0

1-31-51-1
=>X-Y-X-¥={1+1 1—-1 0-—4
1-11 0—-8 00

-2 —4 0
=-2Y= 2 0 —4
—-10 -8 0
L[ 2 —40
:;Y:_E 2 D _4
—-10 —8 0
1 2 0
=¥=f -1 0 2
5 4 0

Therefore,

And

Y= -1 0 2

Exercise 5.3 Page No: 5.41

1. Compute the indicated products:
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23 4] 1 -3 5
[_]aba—b[_jl—ﬁ123[iii]345[124
I oalle a2 3| =3 21 45 6/1[3 0 5
Solution:

(i) Consider

[—ﬂbba] [ﬂb _ab]
axax +b+b ax(—bl+bxa
:'[{—b}xG+axb {—b)x{—b}—kaxi:}

[a.? +5 —ab®+ ah}
=
—ab+ab B + a?

On simplification we get,
[ a+ b 0 ]
=
0 a?+b

(if) Consider

1 -2 1 2 3

[23][—32 —1]
Ix1+(—2x(—-3) 1x2+4+(—-2)x2 1x3+(-2)=x(—1)]
[2><1+3><[—3]| 2x2+3x2 2><3+3><(—1]}

1+6 2—-4 3+2
2-94+6 63

On simplification we get,

7 -2 5
—
[—7 10 3}
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(iii) Consider
2 3 4 1 -3 5
34 5 0 2 4
4 5 6 3 0 5

[2%x1+4+3x0+4x3 2x(—3)+3x2+4x0 2x5+3x4+4x5
= [ 3x1+4x0+5%x3 3x(—3)+4x2+56x0 3x5+4x4+5x5
| 4x1+5x0+6x3 4x(—3)+5x2+6x0 4x5+5x4+6x5
[ 2+0+12 —-6+6+0 10+12+20
= | 3+0+15 —-94+8+0 15+16+ 25
|44+ 0+ 18 124+10+0 20+ 20+ 30

On simplification we get,
14 0 42

= | 18 -1 ab
22 —2 70

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

~1 1 123
5 —1 2 1] (i)A=|0 —1 1|landB= |0 1 0
mﬂ_{ﬁ ?}“’”ds_[a 4] 2 3 110

Solution:

(i) Consider,
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¢A32[1n—35—4]
12+21 6+ 28
5 —11[2 1 71
= AB = N ¢
AB [Ei ?Ha 4] - [33 34] @

Again consider,

o= [23 ﬂ [Eﬁ _?1]

pa_[10+6 247
15+24 —3+28
BA = 6 51 . (2}
30 25

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

(ii) Consider,

[~1+0+0  —2+1+0 —3+0+0
=AB=| 0+0+1 0-1+1 0+0+0
2+0+4 4+3+4 6+0+40
-1 -1 —3
= AB=| 1 0 0 e, (1)
I 11 6

Now again consider,
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12 3 -1 1 0
BA= |0 1 0}|j0 —1 1

1 10/[l2 3 4

(—14+0+6 1-2+4+9 0+2+12

—BA=| 0+0+0 0-1+0 0+1+0
| 14040 1-140 0+1+40

5 8 14
= BA=|0 -1 1 el2)
-1 0 1

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

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

[04+34+0 14+0+0 040+
0+1+0 140+0 040+0
| 0+1+0 440+0 04040

= AB =

el 1)

(31 0
S AB= |1 1 0
1 4 0

Now again consider,
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01 0 1 3 0
BA=11 0 0 1 10
0 5 1 4 1 0O

0+1+0 0+1+1 04+0+0
= BA=| 14+0+0 3+0+0 0+0+0
0+5+4 0+5+1 0+0+0

1 1 0
=BA=1]1 3 0ol 2)
0 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:

mﬂz[l _Z}cmdB:[l 2 3] (i1)A = —31 g andB:E "‘;' g]

2 3 2 3 1 —1 1
0 it
1] . . b
(iii)A =1 —1 2 3]andB = 3 (iv) [a 0] L!] t+a b e d .
2 d
Solution:
(i) Consider,
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AB:[I —2][1 2 3]

2 3 2 3 1

. AB — 1-4 2-6 3-2
2+6 4+9 6+3

AR — -3 —4 1
8 13 9

BA does not exist

Because the number of columns in B is greater than the rows in A

(i) Consider,
-1 1
[ 12+ 0 15+ 2 18 +4
= AB = —44+0 —-5+4+0 —-6+4+0
| —4+0 —-541 —-6+4+2
[ 12 17 22
= AB=| -1 —5 —6
| —4 —4 —4
Again consider,
3 2
4 5 6
BA = —
[D 1 2] Lo
-1 1

. BA— 12—-5—-6 8+0+6
0-1-2 0+0+2

=:~BA=[1 14]
-3 2

-matrlces/
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(iii) Consider,
0
1
AB=11 —1 2 3] |3
2
AB=[0+(-1) +6 + 6]
AB =11
Again consider,
0
Ba— |} 1 -1 2 3]
3
2
00 00
. BA— 1 -1 2 3
3 -3 69
2 -2 4 6

(iv) Consider,

= [ac + bd] + [@® + B* + & + d°]

[Mhﬂm+hbcﬂ

[T T e

[a® + b* + ¢® + d* + ac + bd]

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

1 3 -1 —2 3 —1
(()A=1]2 =1 —1| and B=|—1 2 -1
30 -1 —6 9 —4
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Solution:
(i) Consider,
1 3 -1 —2 3 -1
AB=1]2 -1 -1 —1 2 -1
3 0 —1 —6 9 —4
[ -2 -3+6 3+6-9 —-1-3+4
= AB = —44+14+6 6-2-9 —-241+4
| —6—-0+6 94+0-9 —-3-0+4
[1 0 0
= AB =13 —5 3|1}
0o 0 1

Again consider,

9 3 -1 1 3 -1
BA=|-1 2 -11f2 -1 -1
-6 0 —4 3 0 —1
[ —2+6-3 —6-3+0 2-3+1
=BA=| -1+4-3 —-3-2+0 1-2+1
| —-6+18—-12 —18-9+0 6-9+4
1 9 0
=BA=1|0 -5 0| (2)
0 —27 1

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

AB # BA

(i) Consider,
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10 -4 —1][1 2 1
AB=|-11 5 0|3 4 2

9 -5 111 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

-3 1 0
AB=|4 -2 —1f...(1)

-5 1 1

Again consider,

1 2 1110 —4 -1
BA=|3 4 2][—11 5 D]
1 3 2119 -5 1
10—-22 + 9 -4 +10-5 -9+0+1
==[3D——44 +10 —-12+20—-10 -3 +0+ 2
10-33+18 —4+15—-10 —-1+0+ 2

-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:
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10 2] [2
([1 3], (3 —2}){1 3 5][1'1'][123] 2 0 1| |4
OXl-1 4] "1 1))l2 2 & 01 2| |6

L =11 10 9 01 2
W 1o 2 (2 0 1}_[1 0 ED
2 3 .

Solution:

(i) Given

(1 S B §
MAl-1 —4 1 1)/]2 4 6
First we have to add first two matrix,
1+3 3—2 1 3 5
==
([—1—1 —4—|—1])[2 4 ﬁ]
[4 1“1 3 5}
=
-2 —-3]1l2 4 6
_ 4+ 2 12 + 4 20+ 6
—-2—-6 —6-—-12 — 10 — 18

On simplifying, we get

[ﬁ 16 25]
=
-8 —18 —28
(i) Given,
1o 2] [2
(ii) [1 2 3] |2 0 1f |4
01 2| |6
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2
=[1+4+0 04+0+3 24+2+6] |4
6
9
=[5 3 10] |4
6
= [10 + 12 + 60]
=82
(iii) Given
1 -1 10 2 0 1 2
() 02 ([z 0 1] - [1 0 2])
2 3

First we have subtract the matrix which is inside the bracket,

1 -1
= | 0 2 [
| 2 3

[ 1-1 —-1+0 0+1
= | 0+2 040 0-—-2

1 0 —1

[2+3 —2+0 0-3
1 -1 [0 -1 1
=10 2 [l_ﬂ -1 2_2} 2 0 -2
2-1 0-0 1-2
2 3 5 -2 -3

1o (10 01 2 p2 2
ﬁ.IfA_{D 1},]3_{[] _1} andc_L D},shﬂwthatﬁ =B =C"=1,

Solution:

Given
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We know that,
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0 0 1
_1] and C' = [1 D}

|
|

A? = AA
Nk uHm
o 1)l1 0
Lo [1H0 041
(040 0+1
22— |t ﬂ}.............m:n
01

Again we know that,

B = BB

g 1 0 1 0
0 —1][0 —1

LB 1+0 0—0
0-0 0+1

- B — 1“] ............. (2)
01

Now, consider,

= cCcC
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We have,

10
2 [ﬂ 1] (4)

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

2 -1 0 4 2
7.Ifﬁ_{3 2]’3_[—1 T},ﬁndﬂﬁ —2B +1

Solution:

Given

2 —1 0 4] )
?’.IfA:[S 2},5:{_1 T],fmd&q —2B+1

Consider,

A= A4

sas [23 _21] [23 _21}

Lop_[4-3 22
- |6+6 —3+4
= A? = 1 -4
12 1

Now we have to find,
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342 2B+ 1T

~34? opyr—alt " o O 4L O
12 1 -1 7 0 1

:-SAZ—EBH:[E _12]—[D 8]+[1 u}
% 3 -2 14 01

:-3A2—23+I=[3_u+1 —12—8+D]
B+24+0 3-14+1

34 opy1—|* %
38— 10

BIf A = [_41 ﬂ ., prove that(A — 2I)(A — 3I) = 0.
Solution:
Given

4 2
SIfA= [_1 1} . prove that(A —2I)(A —31) = 0.
Consider,
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10

= (A-2)(A-31)= ({_41 21] ‘2[_1 1D ([

4 2

-1 1 0 2 -1 1 0 3
:(A—EI]{A—SI}=[4_2 2—[}] [4—3 Z—U}
~1-0 1-2|][-1-0 1-3
2 2 1 2
= [(A-2[{A-31)=
(A-21)( }[_1_1],[_1_2]
= [A-2I{A-31)= |: —2 ]
1+1 —2+2

A-21) A-3l)=
= s o]

= (A-2I}){A-31} =0

Hence the proof.

1 2 |1 2 s |1 3
91If A = [D 1} . show that A° = [D 1} and A" = {D 1]
Solution:
Given,

b1 2 |1 2 3 |1 3
91If A = [D 1} , show that A° = [[J 1} and A" = [D 1]
Consider,

1 1} _3[; Iﬂ)

-matrlces/
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A2 — A

A
A2 [1 1] [1 1]
o 1|0 1
A2 — [1+u 1+1]
0+0 0D+1

:;-Azz[l 2]
01

Again consider,

A=A

2A
4 — [1 2][1 1]
S lo1]lo 1

2 [1+ﬂ 1+2}
lo+0 0+1

A 1 3
01
Hence the proof.

ab b2 2
101f A= | %) 7 | show that A* =0

Solution:
Given,
2
10.If A — [ ab b ] . show that A2 =0
—a® —ab
Consider,
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A' =4 4
:}.Az_|: ab B ][ ab b :|
I O S a2 —
a ab a ab :’"Az[g g]
=>-A2—{ a’t® — a?t?  ab® — ab’ }
| —a*b+a% — a?h? + a?t? = A’=0

Hence the proof.

cos 26 sin 20 2
LLIf A = [—singﬁ‘ CGSZE] , find A
Solution:
Given,
cos 260 sin 26 ) 2
1LIf A= [—Siniﬁ CGSEE] , find A
Consider,
A*=44
oA [ cos 26 si_uﬂf?] [ cos 26 sin 20 }
| —sin20 cos20| [ —sin26 cos26
= A’ =

cos?(26) — sin®(20)  cos(26)sin 26 + cos(26)sin 26
—cos(26)sin 20 — sin 26cos 280 — sin’(26) + cos>(26)

We know that,

22 cos(2 x 26) 2 sin 26cos 26
= A=
cos’@ — sin’f = cos”(26) — 2sin 26cos(26)  cos(2 x 28)

Again we have,
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22 [ cos 46 sin(2 x 26) }
— —
—sin(2 x 26) cos48
T [ cosdd  sindd :|
sin 20 — 2 sinfcosh | —sin4f# cos48
2 =3 =5 -1 3 )
12T1F A= |—-1 4 ) and B=|1 -3 —5| show that AB=BA = 04,4
1 -3 —4 -1 3 )
Solution:
Given,
2 -3 =5 -1 3 5
12I1f A= |—-1 4 5| and B = | 1 =3 —=3| show that AB =
1 -3 —4 -1 3 )
BA = 03,3
Consider,
2 -3 -=5]]-1 3 5
AB=|-1 4 5 1 -3 -5
1 -3 —-4ll-1 3 5

[—2—-3 +5 6+ 9-15 5+ 15—-20
=|1+4-5 —-3-12+ 15 —-5-15+ 20
—-1-3+4 3+ 9-12 5+ 15—-20

o o o
oo
—_—

1
oo o
o

AB = DBXE -.....{1}'

Again consider,
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-1 3 5 2 -3 -5
BA=|11 -3 -5[|-1 4 5

-1 3 5 1 -3 —4
-2—-3+5 3+ 12-15 5+ 15—20

2+3-5 -3-12+15 -5-15+ 20
-2—-3+5 3+9-12 5 + 15—-20

BA = DEXB {2}

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

0 c —b a? ab ac
13.If A= |—c 0 a and B= |ab b* be| show that AB = BA = O3, 3
2

b —a 0 ac bec ¢

Solution:

Given
0 c —b a’l ab ac

13JfA=|— 0 a| and B= |ab b* be| show that AB = BA =
b —a 0 ac be

O3x3

Consider,
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0 ¢ —b][a® ab ac
AB=|-—¢ 0 a ab B be
b —a 0 ac be

0+ abc —abc 0+ bc— be 0+ be? — be?
= AB= | —a?c+0+a%c —abc+0+abc —ac®+0+ac®
a’b—a’b+0 ab® —ab® + 0 abc — abc + 0

4
=
|
oo o
oo o
oo o

= AB = G:Ix:!"' {1]

Again consider,

a® ab ac 0 c —b

BA=\|ab B be — 0 a
ac be 2 b —a 0

= BA =

s R s R s
s R s R s
s R s [ e

0 —abe +abe a?c+0—ac —a?b+a?b+0
= BA=|0—bec+bec abc+0—abc —ab®+ab®>+0
0—be2+bc2 acd+0—ac? —abc+abe+ 0 = BA = Oy,3...(2)

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

2 -3 —5 2 -2 —4
4If A= (-1 4 5 |and B=|—-1 3 4 | showthat AB= A and BA = B.
1 -3 —4 1 -2 -3

Solution:
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2 —3 =5 2 -2 —4
MIifA=|-1 4 5| and B = |—-1 3 4| show that AB =
1 -3 —4 1 -2 -3
Aand BA=E.
Now consider,
2 -3 -5][ 2 -2 —4
AB=]-1 4 51|-1 3 4
1 -3 — 1 -2 =3
4 + 3-—5 —4—-9 4+ 10 -8-12 + 15
=|-2—-44+5 2+ 12-10 4 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,
—3 —5
BA= |—
2 —3 -
4 +2—-4 —-6—-—8+12 -10—10 + 16
=|1-2—-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

-matrlces/
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Hence BA=B

Hence the proof.

—1 1 -1 0 4 3
15.Let A= |3 —3 3| andB=|1 -3 —3|, compute A> — B2,
5 5 5 —1 4 4
Solution:
Given,
-1 1 -1 0 4 3
15.Let A=]3 -3 3| andB=|1 -3 —3|, compute A>— B*,
5 5 5 -1 4 4
Consider,
-1 1 -1][-1 1 -1
AP=[3 -3 3 3 -3 3
5 5 5 5 5 5
1+3+5 -1-3-5 1+3-5
=| -3-94+15 3+9+15 —-3—-9 + 15
—-5+15+ 25 5—-15+25 -5+ 15 + 25
-1 9 -1
A2=|3 27 3|...01)
35 15 35

Now again consider, B2
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0 4 3710 4 3
B2=|1 -3 -3||1 -3 -3

-1 4 4ll-1 4 4

0+4+3 0-—-12 + 12 0—-12 + 12
=|10-3 +3 4 +9-12 3 +9-12
0+4—-4 —-4-12+16 —-3-12 + 16

1 00
=10 1 0]...02)
00

Now by subtracting equation (2) from equation (1) we get,

1 0 0

A? —B? = [ ][n 1 n]

35 15 3510 0 1
-2 9 -1
==[3 26 3]
35 15 34

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

1 0
a=|1 2%, B=|-1 2|, andc=|"1
~1 0 1 —1
0 3
4 2 3 1 -1 1 1 2 -1
(ii)A=1[112|,B=0 1 2|,andC=1{3 0 1
301 2 —1 1 00 1

—matrlces/
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(i) Given
1 0

(i)A = {_11 g 1} B=|-1 2|, andC [_11]
0 3

Consider,

(AB)C = ( o 1][ 1 zD A

1-2+0 D+4-+D][1]
-1+0+0 0+0+ 3411

(AB)C = [:ﬂ ()

Now consider RHS,

-matrlces/
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A(BC]=[_11 3 2([_;1 %‘ [_11])

1+0
—-1-2
0-3

=[5 0

1

-1

-3

A(BC) = [:ﬂ (2)

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

(ii) Given,
4 2 3 I -1 1 I 2 -1
(ii)A=1(112|.B=1{0 1 2|.andC=1{3 0 1
3 0 1 2 —1 1 0 0 1

Consider the LHS,
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4 2 311 -1 111 2 -1
(ﬁB)C=E 1 z”n 1 z] [3 0 1]

o ulz2 -1 1llo o 1
44046 —4+2-3 4+4+3][1 2 -1
=l1+0+4 —-1+1-2 1+2+2|[3 0 1]
340+2 -34+0-1 3+0+11ulo 0o 1

10 -5 11][1 2 -1

=[5 -2 5”3 0 1]

5 —4 4llo 0o 1
10-15+0 20+ 0+0 —10+ 5 + 11
=[5—6+D 10+0+0 -5-2+5
+0+0 -5-4+4

5—-12 +0 10

-5 20 -—
(AB)C = [—1 10 —2] (1)
-7 10 -5

Now consider RHS,
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4 2 3]/ -1 1][1 2 -1
ABO =1 1 2|{|lo0 1 2|3 0 1
3 0 tU\M2z -1 1llo 0o 1

4 2 3][1-3+0 2+0+0 —-1-1+1
=|1 1 2[[0+3+0 0+0+0 0+1+2
3 0 1ll2-3+0 4+0+0 -2-1+1
4 31[-2 2 1
=|1 1 2||3 0o 3
3 0 ul-1 4 -2
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
ABO) =|-1 10 —2[...(2)
-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
additioni.e. A(B +C)=AB + AC.

. 1 —1 —1 0 0 1

2 -1
('I'.'!'.)A — 1 1 , B = 01 ., and C = 1 -1
1 2 0 1

Solution:
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(i)A = B _ﬂ, B = [_21 ?], and C' = [? _11}

Consider LHS,

as+o=[ S5 1+ 2

[1 —1] 21++ 1[] Dli 11 _ [_Dl+_63 é 1 g]
-l S5 aB +0 =" J]..0
Now consider RHS,

ss=ac=[0 5" Y+15 ST 2

:[—1—2 D—l] 0+ -1 1+l
0+4 0+ 2 0+ 2 -

-[7 21+ 3

[3-1 —1+2

“ls+2 2-2
-4 1

AB + AC—|, D]......fz]

From equation (1) and (2), itis clear that A (B + C) = AB + AC

-matrices/
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(i) Given,

Consider the LHS

2 -1y o
=11 1 [1 5
-1 2
2 -1 2—1 0+ 2
0 1 1 -1
A{B+C):[1 1][1 1]"'[[] 1]= 1+1 0+ 2
-1 2 -1+2 0+ 4
2 -1 L o
0+1 1-1
_[1 1 [1+D 1_|_1] A{B+C)=[2 2][1]
-1 2 1 4

Now consider RHS,

Elnd(;areer
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2
AB+AC=_1 [ [D
0+1 2-1 240 -2-1
“lo+1 1+1 140 —-1+41
0+2 —1+2 le14+0 142
11 2 —3
|1 2/+|1 o
2 1l l-1 3
“1+2 1-3
“l1+1 2+o0
2-1 1+ 3
1 -2
AB + AC=|2 2.2
1 4
1 0 -2 0 5 —4 1 5 2
18IfA=|3 -1 0|,B=|-21 3|.andCc=|-1 1 o0,
2 1 1 10 2 0 -1 1

verify that A(B—C)= AB — AC.

Solution:

Given,

-matrlces/
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1 0
A=13 -1
-2 1
1 5
C=1]-1 1
0 -1
1
AB-C)=1[3
-2
1 0
=3 -1
-2 1

Consider the LHS,
1

A(B-C)= [3
-2

1 0
=3 -1

-2 1

1
MB-U=[—2
0

Now consider RHS

€IndCareer

-2 0 5 -
0 BE=]-2 1 3
1 -1 0 2

2
ﬂl
1
0 -2 0 5 — 1 5 2
-1 D]([—Z 1 3]—[—1 1 D])
1 1 -1 0 2 0 -1 1

0 -2 0 5 — 1 5 2
-1 0 -2 1 3|—]-1 1 0
1 1 -1 0 2 0 -1 1
—2||-1 0 6
0||1-1 0 3
111—-1 1 1
-2 -8
0 21
1 16
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1 0 -2][0 5 - 1 0 -2
AB-AC=|3 -1 0]||-2 1 3|—-|3 -1 o0
-2 1 11l—-1 0 2 -2 1 1

2 5 -8 1 7 0
=[2 14 —15]—[4- 14 6]
-3 -9 13 -3 —-10 -3
1 -2 -8
= [—2 0 —21]
0 1 16

From the above equations LHS = RHS
Therefore, A(B - C) =AB - AC.

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

010
A |202 _23_21 0 1 -1
o3 2| S|[3 -3 4

40 4
Solution:

Given

€IndCareer

—4 0

1
—1
0

5 2
1 0
-1 1

|
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010
4_ |2 02 _23_21 {m 1 -1 2 —2}
032/ 7 S|[3 -3 4 -4 0
4 0 4
-3 2
A 124][[1 1 -12 —z]
-112|I13 -3 4 -4 0
|24 8

6 —9 11-14 6
|12 0 4 8 —24
1363749 -50 2

24 0 8 16 —48

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

0 1 0

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

pl +gA + rA?

Solution:

Given

.

Il
= o o
= O
= =

Consider,
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AZ=AA
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0 1 00 1 0O
=[Dﬂ1‘[ﬂﬂ1

P 9T

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

0+0+pr p+0+qr 0+q+r?

AP =A% A

[0+ 0+ 0
=|0+0+0p

Again consider,

pqr]

0+0+0
0+0+gq

0+0+0
0+0+gq

0+0+p
= 0+0+ pr
0 + 0 + pq + pr?

0+1+0
0+0+Tr

0+1+0
0+0+r

0+0+pr p+0+qr 0+q+r?

0+0+gq
p+0+qr
pr + 0 + g* + qr?

Elnd(;areer

0
0

p

=0 =

0+0+r
0+ q+ r?

0+p+aqr+qr+r?
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A =A% A

0o+0+0 0+0+0 O0+1+0f0 1 0
=|0+0+p 0+0+q O0+0+Tr DDl]
0+0+pr p+0+qr 0+q+r1?

p q T

0+0+p 0+0+gq 0+0+r
= 0+ 0+ pr p+0+qr 0+ q+r?
0+0+pgq+pr® pr+0+qg°+qr? 0+p+aqr+qr+r?

q r
+ qr q+ r?
+qr? p + 2qr + r?

p
pr p
pq + pr> pr +q

Now, consider the RHS

pl + gA + raA?
(1 0 0 0 1 0 0 0 1
=plo 1 o|+q|0 0 1| +r|p q r
0 0 1 p q r pr p+qr q +r?
p q r
- pr p + qr q+ r?
pq + pr? pr+ g+ qr* p+ 2qr +r?

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

21. If w is a complex cube root of unity, show that
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> 2
1l w w* woows 1 1 0
¥ 2
wo w1+ w1 w w| = |0
2 2 o
w1 w wowe 1 we 0
Solution:
Given
o 2
1 w w* wowe 1 1 0
> 7
w o ow 1|+ |w 1w wl| = |0
2 2 &
w1 w woows 1 we 0

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

Consider the LHS,

l+w w+w? W?+1 1
= w—i—wz wz-l—l 1+ w w

2
1

Witw 1+w? w+l W

We know that 1 + w + w? =0 and w® =1

—w? —w =P
= -1 —w —uw
-1 —w? -t

Again by substituting 1 + w + w? = 0 and w* = 1 in above matrix we get,
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Therefore LHS = RHS

Hence the proof.

Solution:
Given,
2 -3 -5
21fA=|-1 4 5|, show that A=A
1 -3 —14
Consider A2
A7 =AA
2 -3 —5][2 -3 -5
=|-1 4 5||-1 4 5
1 -3 - 1 -3 —4

4+3-5 —-6-—-12+ 15 —-10—-15 + 20
—-2—4+5 3+ 16-15 5+ 20-20
2+3—-4 —-3-12+ 12 -5-15+ 16

2 -3 -5
=|-1 4 5|=A
1 -3 —4
Therefore A2 =A
4 -1 —4
23.If A= 13 0 —4|, show that A% = I,
3 —1 -3

Solution:
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Given
4 -1 —4
231f A= 13 0 —4|, show that A> = I
3 —1 —3
Consider A?,
A =AA
4 —1 —4][4 -1 -
=13 0 —4[[3 0o -
3 -1 -3ll3 -1 -3
(16—3-12 —4+0+4 16 +4 + 12
=|12+0-12 -3 +0+4 —12+0 + 12
| 12-3-9 -3+0+3 -12+4+9
1 0 0
=0 1 ofl=1,
0 0 1

Hence A% =,
10
24. (i) If [1 1 z] |0 2
2 1

(ii) If E ?,} [_12 _43] = [:‘; ﬂ . find .

Solution:

(i) Given
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1 2] 1
24. (i) If [1 1 «z {3 1] {1
2 of |1

(ii) If E ﬂ [_12 _43] = [:‘; ﬂ . find .

=0, find x.

= kO

1
=1+2x+0 x+0+2 2+1+ 0] 1]=D
1
1
=2x+4 x+2 2x + 4]|1|=0
1

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

=3x=-6

X =-6/3

X=-2

(ii) Given,

(ii) If E ﬂ [_12 _43] — [:3 ﬂ . find .
2-6 —6+12 4 6
- [5—14 —15+2s} - [—g 5':]

- [:: 163} N [:; :]
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On comparing the above matrix we get,

x=13
2 1 2 T
25.If [z 4 1] |1 0 2 4 | =0, findz.
0 2 —4] -1
Solution:
Given
21 2] [«
24. If [z 4 1] |1 0 2| 4| =0, find .
0 2 —4] |1

X
=2x4+44+0 x+0+2 2x+8—4][4]=n
-1

X
|-
-1

= [(2x+4)x+ 4 (x+2) - 1(2x+4)] =0

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

= 2X°+4x+4x+8-2x-4=0
= 2x*+6x+4=0

= 2X°+2x+4x+4=0
=>2Xx(x+1)+4(x+1)=0

= (x+1)(2x+4)=0
=>x=-1orx=-2

Hence, x=-1orx =-2
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0 1 —1| |0
26. If [1 —1 z| |2 1 3| 1] =0, find=x.
1 1 1 1
Solution:
Given
0 1 -—-11]0
[1 -1 x]|2 1 3||1] =0
1 1 1111
By multiplying we get,
0
=[0-2+x x (-1)—-3 +x]|1| =0
1
0
=[x—2 x x—4]|1| =0
1

[[(x—2)x0+xx1+(x—4)x1] =0
=X+ xXx—4 =0

=22 =4=2xXx =2

27. If A = [i :3] and I = [é 2] ., then prove that A?— A + 21 = 0.
Solution:
Given

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-of-matrices/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-of-matrices/

€IndCareer

3 -2 1 0
27. I'f A = L _2] and [ = [D 1} . then prove that A> — A+ 21 = 0.

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

A2 = AXA = [i :3][3r :;

I 3x3 + (—2x4) 3><(—2)+(—2><—2)]
o Ax3 + (—2x4) 4x(-2)+ (-2x-2)
> _[9-8 —6+4
A =l1n_3 —8+4]
S A2 = i @
Now, we will find the matrix for 21, we get
N &
EI—E[D 1]
2x1 2x0
=2l = [Zxﬂ 2% 1
=21 = 3 g] e (D)
AZ - A+ 21

Substitute corresponding values from egn (i) and eqn (ii), we get
1 -2 3 -2 2 0
= la —4] [4 —2] T [n 2

1-3+2 —2-—(=2) + n]

" la-4+0 —4-(-2) +2
_ [0 0] _

= = N D] =0

Therefore,

AZ-A+21=0

Hence proved
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28. If A= [_31 ;] and I = B ﬂ , then prove that A =54 + Al

Solution:

Given

3 1 1 0
28. If A= [_1 2] and [ = [D 1} , then prove that A> = 5A+ Al

Now, we have to find A?,

A2 — AXA = [_31 ;][_31 ;]

e 3x3 + (1x-1) 3x1+ 1x2
Tl(—1x3) +2x(-1) (—1x1)+ 2x2
> _[9-1 3+2
A =l3-2 —1+4
'8 5 :
-a = |5 3] (1)

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

sa =5[> ]

Ex3 Ex1
=54 = sy (-1) 5><z]
= 5A = £55 15(1 e (1)
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So,
A% = BA + Al

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

-1% 15 3+b
1% 915 508

8 5] _[15+A 5+0
-5 31 -5 +0 10 +
And to satisfy the above condition of equality, the corresponding entries of the

matrices should be equal,
Hence,

8=155+A=.= -7

3=104+A=L=—7

3 1

2 2] show that A* — 5A +TI, = 0.

29. IfA:[

Solution:

Given

€IndCareer
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29. If A= [_1 )

3 1
] show that A> —5A + Tl = 0.

I; is an identity matrix of size 2, so

To show that
A*-BA+ 7, =0

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

A2 — AXA — [_31 ;][_31 ;]

C [ 3x3 4+ (1x-—-1) 3x1+ 1x2
Cl(—1x3) +2x(-1) (—1x1)+ 2x2
> _[9-1 3+2
A =132 —1+1
'8 5 :
-a = |5 3] (1)
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Now, we will find the matrix for 54, we get

sa =5[>
5x3 Ex1

=58 =5y (-1) 5x2
= 5A = £55 15[] e e (1)
Now,

10 7 0
7, = ?[D 1] = [D - O 11}
50,
AZ — BA + 71,

Substitute corresponding values from eqn (i), (ii) and (iii), we get
_[8 5] _[15 5 7 0
I 3] [—5 1n] * [n 7

8—15 + 7 5—5+D]
—-5—(-5)+0 3—-10 + 7

Hence the proof.

2

30. If A= {_1

g} show that A®* — 24 + 31, = 0.

Solution:

Given
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2 3
30. If A= [ ] show that A* — 24 + 31 = 0.

—1 0

I; is an identity matrix of size 2, so

b ¢
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Now we have to show,
A2-2A+ 31, =0

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

23]

A2 — AXA = [_21 g] o

A2 [ 2x2 + (3x—1) 2x3 + 3x0
T l(-1x2) +0x(-1) (-1x3)+0x0
, [4-3 6+0

A =1 940 —3+n]
2 _[1 6 )

- = O

Now, we will find the matrix for 2A, we get
2 3
2a=2|% o

2x2 2X3
224 = |2x(-1) 2x0
14 6 y
= 2A = 5 D] U 1))
Now,
L1 01 _[3 0
31, = 3[[] )= [D 3 U 11}
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S0,

AZ - 2A + 31,
Substitute corresponding values from eqn (i), (ii) and (iii), we get

e [—12 —63]_[—42 g] * [3 g

1-4+3 6—6+D]
= =

—2—(-2)+0 -3-0+3
0 0
0 0
Hence the proof.
31. Show that the matriz A = E g’} saties fies the equation A® —44% + A = 0.

Solution:

Given
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2 3
31. Show that the matriz A = [1 2] saties fies the equation A* — 447 +
A=0.

3 2 _
Toshowthat A -4A + A =0

Now, we will find the matrix for A%, we get
s 12 3112 3
A2 = (AxA) = [1 2][1 2]

A2 = 2x2 + (3x1) 2><3+3><2]
LI =2 +2x1 1x3 +2x2
, [4+3 6+6
A =4 3+¢]
., 7 12 .
- A7 = [ ?].............{13.
Now, we will find the matrix for A3, we get
2 7 12112 3
A=A XA =, ?]1 z]
AT — (7 x2 + 12x1 7x3 + 12x2
L4 x2 +T7x1 4x3 +7x2
AT — (14 + 12 21 + 24
L8 + 7 12 + 14
26 45 .
A =
- 15 26] (i)
So,
AP-4A% + A

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

= lis 2d 2l 710 3
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1 D]
- - - - I =
l'is an identity matrix so 0 1

To show that A-12A-1=0

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

5 3115 3
A? = AxA =
12 ?] 12 ?]
A2 = 5 x5 + 3x12 5><3+3><?]
[12x5 + 7x12 12x3 + 7x7

a2 _ 25+ 36 15+21]
60 + 84 36 + 49

,  [61 36 .

= A" = 144 gg cenwee e (1)

32. Show that the matriz A = {152 g] saties fies the equation AT 124 -1 =0.

Solution:

Given
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D
32. Show that the matriz A = [12 ?} saties fies the equation A% — 124 —
I =0
1 D]
L] " . n I =
l'is an identity matrix so 0 1

To show that A-12A-1=0

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

5 31[5 3
A7 = AxA =
12 ?] 12 ?]
A2 = 5 x5 + 3x12 5><3+3><?]
[12x5 + Tx12 12x3 + 7x7
> _[25 + 36 15 + 21
=4 = g0 + 84 35+49]
., _[61 36 .
= A" = 144 gg cenwee e (1)
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Now, we will find the matrix for 12A, we get

.15 3
124 = 12, ?]
12 x5 12X 3
124 =
= 12 x 12 12><?]
60 36 .
= 12A = 144 84 T 1))
S0,
A2 12A- 1

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

[ 61 36]_ 60 36] 1 D]

== l144 85l "l144 84l lo 1
__[61-60—1 36—36-0
“l144—144—-0 85-84—1
0 0
= = 0 o =0
Therefore,

AZ-12A-1=0

Hence matrix A is the root of the given equation.

33. If A= {_34 _25} find Az —5A — 14171,
Solution:
Given
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| is identity matrix so

3

33.If A= [_4

51, , (L0 _[4 o
ZlfmdA _5A — 141, 141_14[[] 1]_[(1 o

To find A” - 5A- 141

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

SRLOTN C [EA

(3x3 + (-5x—4) 3x(=5)+ (-5x2)

2 _
S8 = |(Cax3) £ (2x—4) (—4x-5) + 2x2
, _[9+20 —15-10
8 =128 20+4
29 —25 .
A =
- 20 24] ()

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

5A — 5[—34 _25]

5x3 bx(-h)

=58 =5y (-4) 5x2
15 —25 )
= bA = 20 10 4 ... (ii)
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S0,
A? - BA- 14]
Substitute corresponding values from eqgn (i) and (ii), we get

== :—Ez?n _215]_[—13*5n _1%5]_[104 104]

(29 —-15—-14 —-25 +25-0

Tl 20+20-0 24-10-14
0 0
= = o ol = 0
3 1 2 . . 4
34. If A= 1 9 show that A — 5A +7I = 0. Use this to find A",
Solution:
Given
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34. If A= [ 3 1] show that A2 — 5A + 7I = 0. Use this to find A%

—1 2

| is identity matrix so

?D]

_oJ1 0
?I_?[Dl 0 7

2 —
To show that & - 5A+71 =0

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

- 3 113 1
A —Axh—[_l 2]_1 )
AE—_ 3x3 + (1x-1) 3x1+ 1x2
TR T (-1x3) + (2x-1) (-1x1)+ 2x2
, _[9-1 3+2
A =1l3-2 —1+1
'8 5 .
A% =
= £ 3 (i)

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

3 1
sa =5[>
5x3 Ex1
=54 = 55 (-1) 5x2
15 5 )
= bA = ¢ 10 ceneee e e (1)
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S0,
- 5A + 71

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

2}_[ ] 5 15(1] g 2]
_[8-15-7 5—5—0]
545-0 3-10—7
=}=[g g =0

Therefore
-5A+71 =0
Hence proved
We will find A*
-5A+71 =0
Multiply both sides by A?, we get
AZ(A? - B5A + 7I) = A%(0)
= A* —BA% A + TLA®
= A* = BAZ A—T7LA?
= A* = BA’A— 7A?

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

I | e B

-matrlces/
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s+ _ .[24-5 8+10] .[8 5
S AT =5 153 —5+5] ?[_5 3

= At =5 —lfa 118]_?[—85 g]

=>ﬂ4—_5><19 5><18]_[?><8 ?><5]
- [5x(—18) 5x1 7x(=5) 7x3
« _[95 90] [56 35
=4 = g9 5] 35 21
s+ [95—-56 90-—35
A =1 90+35 5-21
4 _[39 55
= A = |55 —15]
35. If A= E :ﬂ find k such that A*> = kA — 2I,.
Solution:
Given

https://www.indcareer.co ools/rd-sharma-solutions-for-class-12-maths-chapter-5-algebra-o
-matrices/
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35. If A= F 2

4 :2] find k such that A — kA 210,

I; is an identity matrix of size 2, so
1 0 2 0
2l =2 [D L [D 2

Also given,

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

A2 — AXA = [i :g][i :g

z}ﬂz_'3><3+{—2><-ﬂ:) 3IxX(=2) + (—2x-2)
T4 x3)+ (—2x4) (4x-2) + (—2x-2)
. _[9-8 —6+4
8 =1li2-8 8+4
1 -2 :
= A* = 4 _4 S )

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

ka = k[; ]
~1a = [ %5 i
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S0,
A? = kA - 21,
Substitute corresponding values from eqn (i) and (ii), we get

N R

z}[l -2] _ [3k—2 -2k—0
4 —4 7 l4k-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 ﬂ find k such that A*> — 8A + kI = 0.
Solution:
Given
L 0 . 2
36. If A= 17 find k such that A~ —8A+ kI = 0.

| is identity matrix, so

a=ky 3= [ il

Also given,
AZ-BA+ Kkl =0

Now, we have to find A2, we get
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1x1+0 0+ 0

2 71 o1 o g_[
A" = AXA = -1 ?][—1 ?]2”3‘ T (-1x1) +7x(-1) 0+ Tx7

1 0 :
= A% = _g 49 ce e e - (1)

Now, we will find the matrix for 8A, we get

1 0 B 8x1 Exﬂ] g 0 g
8A =8| .|=8= [8><(—1) ax7| =88 =[5y og) e (0D

So,

A*-8BA+ k=0

Substitute corresponding values from eqn (i) and (ii), we get
1 0 8 0 k 0] _

:’[—3 49] -8 55] * [u 1{] =0

:}[1—8+1{ 0—-0+0 :[]U]
-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=2k=17

Therefore, the value of k is 7

37. If A= B ﬂ and f(x) =z — 2o — 3 show that f(A) =0
Solution:
Given
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3T If A= E ﬂ and f(r) = x> — 22 — 3 show that f(A) =0

To show that f (A) =0

Substitute x = Ain f(x), we get
flA) = AZ - 2A-3I.... - (1)

| is identity matrix, so

=3l =1l 3

Now, we will find the matrix for A2, we get

x1+2x2 1x2+2x1

- I A 2 _ |1
A = AxXA = 2 1][2 1 = A [2><1+1><2 2X2+1x1

S A2 = [é i g ii ﬂ =A% = [i g e o (D)

Now, we will find the matrix for 2A, we get

2 4

2X1 2X2] 9y _ : 2],,.._........{111)

1 2
2‘6‘_2[2 1l 728 = a2 2x1
Substitute corresponding values from eqn (ii) and (iii) in eqn (i), we get

f(A) — A2 - 24— 31 = f(A) = [i E]—i 3]—3 g]

[5-2-3 4-4-0 0 o
= fla) = [4—4—(:- 5_2—3) =& = [n 0

So,
=f(A) =0

Hence Proved
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38. If A= E 3} and I = B ﬂ then find A, u so that A? = AA+ pI

Solution:

Given
2 3 1 0
38 If A= [1 2} and I = [D 1} then find A, p so that A* = XA + ul

So

_ . Jr 0 _[u O
b= u, 1]_[0 1

Now, we will find the matrix for A2, we get

2X2+3x1 2X3 +3x2

, 2 3112 3 ) _
AT = AXA = z][1 ol = A 1x2 +2x1 1x3 +2x2

= A2 = [i 1?2] )

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

Ax2 Ax3 _ [2A 3A .
Ax1 Ax?2 =M = A 21]{:11)

2 3 .
AL = JL[1 z] =M = [
But given, A2=AA+p |
Substitute corresponding values from equation (i) and (ii), we get
7 121 _ 2 3A b 0 ?12_[El+u 3+ 0
2}[4 ?]_[1 21]+ 0 Ll]:}[dr ?]_ A+0 2A+

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

Hence, A+ 0=4=>A=4
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And also, 2A+ u=7

Substituting the obtained value of A in the above equation, we get
2)+u=7=>8+pu=7=>p=-1

Therefore, the value of A and y are 4 and — 1 respectively

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

2 0 7 —x l4x Tx
o0 1 0 0 1 0 equal to an identity matriax.
1 -2 1 r —4r —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 14:{ X 1 0 0
0 =0 1 0
—2 1 —4:{ -2 0 0 1

Now we will multiply the two matrices on LHS using the formula c¢; = aj;by; + a;by +
we get

..+ an by,

—matrlces/
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2X(—x) + 0+ 7xx 2x14x + 0 + 7 x (—4x) 2XTX + 0+ 7%x(-2x)
[ 0+0+0 0+ 1x1+ 0 0O0+0+0
Ix(—x) + 0+ Ixx Ix14x+ (—2x1)+ (Ix—4x) 1x7x+ 0+ 1x(—2x)
[1 0 0
=10 1 0]
0 0 1

[5x 0 0 1 0 0
= |0 1 0j=10 1 0
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

So the value of x is

1
3

Exercise 5.4 Page No: 5.54

2 =3

1. Let A = [_7 .

_D;J verify that

(i) (2A) =2 AT

(ii) (A+B)T=AT+B"
(iii) (A-B)T=AT- BT
(iv) (AB)" = BT AT
Solution:

(i) Given
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2 -3 1 0 _
1. Let A = [—T 5} and B = [2 _4] verify that

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

Z}(E —2? _53DT=2[2 _3] [—14 10 2[—23 _5?]

[4 —14 [4 —14

LHS=R.H.S
(i) Given

2 =3 10 .
1. Let A = {—T 5 } and B = [2 _4] veri fy that

Consider,

(A+B)T=AT +BT

2}([—2? _3] B —[]4])T2[2 _3]T+[; —[]4]

T

=}__2?‘++12 —3+n] _[2 —?] [n _4] [3 —3] _[ ]
=}[—33 _15]=[—33 _15]

Hence proved.

(i) Given

-matrices/
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2 -3 1 0 .
1. Let A = [—T 5 } and B = [2 _4] verify that

Consider,

(A—B)T=AT — BT=*([ _3] [2 _4]) _[2 _3] _[2 _4]
= —2?—12 _53+-ﬂ::l :[—23 _5?]_[0 —412}[—19 _93] :[—13 _99]
= [—13 _-99] - [—13 _99]

(iv) Given

2 =3 I 0 .
1. Let A = [—T 5} and B = [2 _4] veri fy that (AB)T = BTAT

= ([_2? _53] [; _[].:1,DT = B _[]4]T[ ’ _3]T
'2?:- ?.D g ! ég [D —4-][ ; _?] [ 3 —ZD] [D +12 _l:l?—+2tD
[12 —Eﬂ] [12 —Eﬂ]

3
2. A= 5| and B=[1 0 4] verify that (AB)T = BT AT
(AB)T = BTAT 2

Solution:

Given

-matrices/
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[l

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

(o oo o § <

=>[D 0 D]=[D 0 D]
12 20 8 12 20 8

2. 4=

Sy

LH.S=R.H.S
So,
(AB)T = BTAT

3. Let A= |2 1 3
1 2 1

'—I.
|
'—I.
il
=

=

=

&

I
| |
e
b
= e e

] find AT, BT and verify that

(i()A+B)T=AT+BT
(i) (AB)" = BT AT

(i) (2A)" =2 AT

Solution:

(i) Given
I =1 0 1 2 3

3.Let A=12 1 3land B= |2 1 3| find AT, BT and verify that
1 2 1 0 1 1

Consider,

-matrlces/
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(A+B)T=AT +B"

_ T T T
1 -1 0] [1 2 3 1 -1 0 1 2 3
2 1 3|+l2 1 3]] =2 1 3| +|2 1 3
1 2 11 lo 1 1 1 2 1 01 1
1+1 —1+2 0+3]\' 1 2 11 [1 2 0
2+2 1+1 343 =|-1 1 2|+]2 1 1
1+0 2+1 1+1 0 3 11 I3 3 1
2 1 317 141 2+2 14012 4 11 [2 4 1
4 2 6| =|-1+2 1+1 2+1||1 2 3/=|1 2 3
1 3 2 0+3 3+3 1+1113 6 21 I3 6 2
L.HS =R.H.S
So,

(A+B)T=AT + BT

(i) Given
I =1 0 1 23

3.Let A=12 1 3land B= |2 1 3| find AT, BT and verify that
12 1 01 1

Consider,

1 —1 0]t 2 31\" [1 2 31"t -1 o]
(2 1 3”2 1 3)—[2 1 3] [2 1 3]
(AB)T=BTAT \[1 2 1llo 1 1l 01 1 1
1-2+0 2—1+0 3-3+0]" 2 0
1 1”1 1 2]
3 1

2+2+0 4+1+3 6+3+3
1+4+0 2+2+1 3+6+1

LI DI =

-matrlces/
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—1 1 nr 1—240 2+24+0 1+4+0

4 8 12| =|2—-1+0 4+1+3 2+2+1
L5 5 10 3—3+0 6+3+3 3+6+1
—1 4 & —1 4 &
1 8 5|=|1 8 5
L0 12 10 L0 12 10
LHS=R.H.S
So,
(AB)T = BTAT
(iii) Given
1 -1 0 1 2 3
3.Let A=12 1 3|land B= |2 1 3| find AT, BT and verify that
2 1 01 1
Consider,

1 —1 O]\T 1 -1 01F
=(2]12 1 3] =2|2 1 3
(24)T = 24T 2 1 1 2 1

1

2 —2 o1 1 2 1 2 4 2 2 4 2

4 2 6| =2|-1 1 2|=|-2 2 4/=|-2 2 14
3

=
2 4 2 0 1 0 6 2 0 6 2

LH.S=RH.S

So,

(24)T = 24T
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Solution:

Given

—2
4. IfA= |4, B=[1 3 —6], verify that (AB)" = B" A"
5

Consider,
-2 T —21F
4 [1 3 —6]) =[1 3 —6]T| 4
(AB)T = BTAT 5
—2 -6 —12]"

= —24 [ 2 4 5]

—30

4 5 4 5
= —6 12 15 —6 12 15

—12 —24 30l [-12 -24 —30
LHS=RH.S
So,
3 4
5.1f A= [_21 é _21] —1 2|, find (AB)T
(AB)T = BTAT 2 1
Solution:
Given
3 4

2 4 —1 _
5.1f A= —1 2|, find (AB)T

—1 0 2 5

Now we have to find (AB)"

-matrlces/
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( 4 _ﬂ[1 4) 6—4—2 8+8—11¥$D 151F

3044 —4404+2 1 -2
= [15 —2]

So,

{ﬂB)Tzz[fL -jé]

Exercise 5.5 Page No: 5.60
2 3 T . . .
1.Tf A= 4 5| prove that A — A is a skew — symmetric matriz.

Solution:

Given
LUA=E ﬂﬁhh&ﬁﬁﬁﬂﬁﬂ—ﬂﬂ%ﬁﬂMﬂﬂ
Consider,

a-m=(G -6 3)-G I- D-65 22t
a-= 7]

()

—{A—AT)T=—[2 _Dl]T=— _':'1 [1]] —{A—AT]=[2 _Dl]

.. (i)

From (i) and (||) we can see that
0 acCd O

-matrices/
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A skew-symmetric matrix is a square matrix whose transpose equal to its negative, that is,
X==-XT

So, A— AT is a skew-symmetric.

3 —4 .
2.1f A= [1 —l] . show that A — AT is a skew — symmetric matriz.

Solution:

Given

3 —4 .
2. 1f A= L —l] . show that A — AT is a skew — symmetric matriz.

Consider,

v _ [0 =5
(A—AT) = [5 ) ]
.. (i)

R A LA SN

... (i)
From (i) and (ii) we can see that
A skew-symmetric matrix is a square matrix whose transpose equals its negative, that is,
X==-XT
So, A— AT is a skew-symmetric matrix.

2 T

3.1 fthe matrir A = .15 a symmetric matric matriz find x,y, z and t

(IS el |
o I )
[
-1 W
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Solution:
Given,
5 2 X
A=ly z -3
4 t© =7

is a symmetric matrix.
We know that A = [a;], x»iS @ Symmetric matrix if a;= a;

So,
X=a3=a3,=4y=a,=a,,=22=2a;,=a,;,=Z1t=2az,=3a,;=—3
Hence, x =4,y =2, t=-3 and z can have any value.

4. Let. Find matrices X and Y such that X + Y = A, where X is a symmetricand y is a
skew-symmetric matrix.

Solution:
Given,
3 2 7
A=|1 4 3
-2 5 8
Then
. 31—2] . 1({3 2 7 31—2])
Al=|2 4 5|, 1 n==|l1 4 3|+|2 4 5
?33X_2(A+A)2—258 7 3 8
_335_
2 2
3
X=|- 4 4
1[3+3 2+1 7-2] 4[6 3 5 2
=—|1+2 4+4 3+5/==|3 8 8 5
2 2 > 8

5 8 16
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Now,

1/[3 271 [3 1 -2 1[3-3 2-1 7+2
1 = - ) _ _
v=tea—an 2( 1 ;f 3|2 4 5 ) S|1-2 4-4 3-5

2 -2 gl 7 3 =8 —2—-7 5—3 8—8
_D 1 9_
2 2
1
Y=[-Z 0 -1
1[0 1 9 2
==|-1 0 -2 20 0
-9 2 0 2 |
Now
L3 510 L 3 51
2 2 2 2
3 3
XT=[Z 4 4| =[Z 4 4[=X
2 2
> 8 > 8
_2 ] _2 3
X is a symmetric matrix.
Now,
o 1 91" P 1 9 P 1 917
2 2 2 2 2 2
1 1 1
Y'=—|-2 0 -1 =—|z 0 1|-¥Y'=[-Z 0 -1
2 2 2
0 1 0 i 1 0 0 1 0
2 . 2 . 2 .
-YT:Y

Y is a skew symmetric matrix.
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2 35 T L 97 Tauo 3.1 5.9
2 2 2 2 2 2 2
X+Y=|2 4 a|+|-2 o —1|=[2-L 440 2-1
2 2 2 2
° 4 g > 1 0 > 2 411 840
2 . 2 1132 .
3 2 7
=1 4 3/=A
-2 5 8

Hence, X +Y =A

_x_
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Chapterwise RD Sharma
Solutions for Class 12 Maths :

e Chapter 1—Relation

e Chapter 2—Functions

e Chapter 3—Binary Operations

e Chapter 4—Inverse Trigonometric Functions

e Chapter 5—Algebra of Matrices

e Chapter 6—Determinants

e Chapter 7—Adjoint and Inverse of a Matrix

e Chapter 8—Solution of Simultaneous Linear Equations
e Chapter 9—Continuity

e Chapter 10—Differentiability

e Chapter 11—Differentiation

e Chapter 12—Higher Order Derivatives

e Chapter 13—Derivatives as a Rate Measurer

e Chapter 14—Differentials, Errors and Approximations

e Chapter 15—Mean Value Theorems

e Chapter 16—Tangents and Normals

e Chapter 17-Increasing and Decreasing Functions

e Chapter 18—Maxima and Minima

e Chapter 19—Indefinite Integrals
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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