Matrices

Short Answer Type Questions

Q. 1 If a matrix has 28 elements, what are the possible orders it can have?
What if it has 13 elements?

Sol. We know that, if a matrix is of order m xn, it has mn elements, where m and n are natural

numbers.
We have, m xn = 28
= (m, n)={(1,28), (2,14), (4, 7), (7, 4), (14, 2), (28, 1)}

So, the possible orders are 1x28 2 x14, 4 x7,7 x 4,14 x2, 28 x 1.
Also, if it has 13 elements, thenm xn = 13

= (m, ny={(1,13), (13,1)}
Hence, the possible orders are 1x13,13x1.

a 1 x

Q. 2 In the matrix A=| 2 3 ox? —y|, write
0o 5 =
5

(i) the order of the matrix A.
(ii) the number of elements.
(iii) elements a,;, as; and a,,.

a 1 X
2
Sol. We have, A= 2 3 x_;y
0 5 ?

(i) the order of matrix A = 3x3
(ii) the number of elements = 3x3=9
[since, the number of elements in an m x n matrix will be equal to m xn = mn]
(i) @apg = x° —y, a5 = 0,8, = 1

[since, we know that a , is a representation of element lying in the
ith row and jth column]



Q. 3 Construct a,,,matrix, where

. e \2
. (1-27) " C
() a; = T (ii) a; =[-21 +3}]
Sol. We know that, the notation, namely A = [a ilm «n indicates that A is a matrix of order mxn,
alsol1<i<mi1<j<n i,jeN

(i) Here, A =la;l,,

= A=U=2) qoico1<)<o (i)
2
(1-2¢7 1
an = =7
2 2
_(1-2x2f 9
L
@-2x1)?
= =0
21 2
@ -2 x2)
o = =
22 P
Thus, A=

N
N o N —
N PN o©

N

X,

N

(i) Here, A =[a ], =|-2i + 3|, 1<i <2115 <2

a; =|-2x1+ 3x1=1
a, =|-2x1+3x2| = 4 [ |-1] =1]
ay =|-2x2+3x1/=1
ay, =|-2x2+3x2|=2
14

A=
12

2x2

Q. 4 Construct a 3 x 2 matrix whose elements are given by a; = e'™ =sin jx.
Sol. Since A=[a;],., 1<i<mandi1<j<nijeN
: A=1[e"sinjx]y,0; 1<i<3;1<j <2
= a,, =e'™*-sin1-x =e"sinx
a,, =e'™ -sin2- x=e" sin2x
ay =e®-sin1-x =e**sinx
a, =% -sin2.-x =e**sin2x
as =% -sinl.-x =e¥sinx
az, =e°*-sin2.x =e3* sin2x
e*sinx e”sin2x
A=|e*sin x e*sin2x
e¥sinx  e*sin2x o



Q. 5 Find the values of a and b, if A = B, where

A{a+4 3b 2a+2 b?+2

and B =
- 8 b%-5h

@ Thinking Process

By using equality of two matrices, we know that each element of A is equal to
corresponding element of B.

a+4 3b 2
Sol. We have, A= and B = 2a+2 b2 42
8 6], 8 b*-5b |, ,

Also, A=B

By equality of matrices we know that each element of A is equal to the corresponding

element of B, that is a; = b,j forall/andj.

: a=by=>a+4=2a+2=a=2
a,=by,=3=b+2=b"=3b-2

and @y, = by, = — 6=b%-5b
= -6=3-2-5b [ b? =3b-2]

= 2b=4= b=2
. a=2and b=2

Q. 61f possible, find the sum of the matrices A and B, where

A= \/5 ! andB:{x y 1.
2 3 a b ¢

@ Thinking Process
We know that, two matrices are added, if they have same order.

Sol. We have, A:{‘@ 1} andB=|*7V?
2 3l abej, .

Here, A and B are of different orders. Also, we know that the addition of two matrices A and
B is possible only if order of both the matrices A and B should be same.
Hence, the sum of matrices A and B is not possible.

301 -1 21 -1
Q.71fx= andY = , then find
5 -2 -3 72 4

(i) X+7.
(ii) 2X - 3Y.
(iii) a matrix Z such that X + Y + Z is a zero matrix.

3 1 —1} 4y {2 1—1}
an =
2 -3, 7 2 4,

3+2 1+1 -1-1 5 2 =2
5+7 —2+2 -3+4| [12 0 1

[

Sol. We have, X :[
3

(i)X+Y:{



} 31 -1 [6 2 -2
(i) - 2X22{5 2 —3}:{10 4 —6}
2 1-1] [6 3 -3
and 3Y:3{7 2 4}{21 6 12}
6-6 2-3 2+3] [0 -1 1
2X_3Y:[10—21 ~4-6 —6—12}:[—11 -10 —18}
3+2 141 -1-1] [52 -2
(|||)X+Y={ }:{ }

5+7 -2+2 -3+4 12 0 +1
000
Also, X+Y+Z:{OOO}
We see that Z is the additive inverse of (X+Y) or negative of (X+Y).
-5 -2 2
Z= {_12 0 _J [+ Z =—=(X+Y)]

Q. 8 Find non-zero values of x satisfying the matrix equation
x[2% 2] L [8 5x|_l(x?+8) 24
x|t = .
3 4 4x | (10) 6x

Sol. Given that,
2x 2] 8 5 2
J2x 2] 8 sx]_jlaf+8) 24
3 x| 4 4x 10 6x

2x2 2x| [16 10x] [2x2+16 48
= 5 + =
3x x| 8 8 20 12x
- 2x% +16 2x+10x | [2x°+16 48
3x+8  x°+ 8« 20 12
= 2x +10x = 48
= 12x = 48
x:@:4
12

01 0 -1
Q. 9If A =L J and B =L 0 },then show that

(A+B) (A-B)=A*—-B>

01 0 -1
Sol. We have, A:{1 1}andB:[1 0}
A+ B) [O+O 1—1} [O O}
1+1 1+0 2 12X2
0-0 1+1 0 2
Aol 1 o)l .,

Since, (A + B)- (A — B)is defined, if the number of columns of (A + B) is equal to the number
of rows of (A — B), so here multiplication of matrices (A + B)- (A — B)is possible.

0+0 0+0] [0 O
Now, (A+B)gxg-(A—B)gx2={ }[ }

0+0 4+1| |0 5 -0



Also, =AA
{O 1} {O 1}
0+1 0+1
0+ 1+ 1
0 -1

R

10
01 0+0}
0

and B> =B- B

10+0 -1+0

iR

12| |0

Thus, we see that

F

}:

11
12

-1
0

|

(i)

(A+B)-(A-B) =A% - B? [using Egs. (i) and (ii)]
0 0] [2 1T
= {0 5}¢L 3| Hence proved.
1 3 2
Q. 10 Find the value of x, if[1x1]| 2 5 1 =0.
15 3 2 X
1 32 1
Sol. We have, Nxt,5(2 5 1 2 =0
153 23><3 x3><1
= [+2x+15 3+5x+3 2+x+2], 4 21, -0
X
3 x1
= [16+2x 5x+6 x+ 4],4 {2 =
3 x1
= [16+2x + (5x + 6)-2 + ( x+4)x1x1—
= [16+2x + 10x + 12 + x° + 4x] =
= [x? +16x +28]=0
= [x% +2x +14x + 28] = 0
= (x+2)(x+14=0
: x=-2-14

5
Q. 11 Show that A ={

hence find the value of A !

3
We h
Sol. We have, 1 _2}

5 3

A=A A=
{—1 )

-

3
} satisfies the equation A° -34-7I =0 and

5 3
1 -2

|



25-3 15-67] [22 9
:{—5+2 —3+4}{—3 1}
5 3715 9
s 2
1.0] [7 0
and 7I:7{O 1}:{0 7}
A2_3A_7I:[22 9}_[15 9}[7 0}
3 1) |-3 6] [0 7
22-15-7 9-9-0
:[—3+3—0 1+6—7}

lo o

=0 Hence proved.
Since, A2 -3A-7I=0
= AT(A%)-BA-7I1= A0
= ATA-A-BATTA-7ATT=0 [ AT0=0]
= JA-3I-7A"'=0 [ ATA=1]
= A-3I-7A"=0 [ AT T=AT"]
= —TAT = A+ 3T

-5. 3] [3 0] [-2 -3
{1 2}{0 3}{1 5}
AFs =1 -2 -3
71 s
Q. 12 Find the matrix A satisfying the matrix equation

e )

@ Thinking Process

We know that, if two matrices A and B of order m x n and p xq respectively are
multiplied, then necessity condition to multiplication of A - B is n=p. So, by taking a
matrix of correct order we can get the desired elements of the required matrix.

2 -3 2 10

Sol. We have, [ } A { } = { }
3 22><2 5 _32><2 0 12><2

fa b

Let A=

_C d 2x2

2 1[a b][-3 27 [1 ©

3 2|lc d|| 5 -3| |0 1

2a+c 2b+d7[-3 27 [1 0

- 3a+2c 3b+2d|| 5 -3] |0 f

—-9a-6¢c +15b+10d 6a+ 4c —9b - 6d 0
= —6a—-3c+10b+ 5d =1 (1)

{—6a—30+ 10b + &5d 4a+2c—6b—3d} {1

- O
L



= 4a+2c-6b-3d =0
= —9a-6c+15b+10d =0
= ba+4c—-9b-6d =1
On adding Egs. (i) and (iv), we get

c+b-d=2=d=c+b-2
On adding Egs. (i) and (i), we get
-5a-4c+9b+7d =0
On adding Egs. (vi) and (iv), we get
a+0+0+d=1=>d=1-a
From Egs. (v) and (vii),
c+b-2=1-a=>a+b+c=3
= a=3-b-c
Now, using the values of a and d in Eq. (iii), we get
-9@B8-b-c)-6c+15b+10(-2+b+c)=0
= —-27+9b+9c-6¢c+15b-20+10b+10c =0
= 34b+13c = 47
Now, using the values of a and d in Eq. (ii), we get
4B3-b-c)+2c-6b-3(b+c—-2)=0
= 12-4b-4c+2c-6b-3b-3c+6=0
= -18b-5¢c =-18
On multiplying Eq. (ix) by 5 and Eq. (x) by 13, then adding, we get
-169b — 65C = —234
170 b + 65¢c =235

b=1
= -13x1-5¢c = -18
= -5c =-18+13=-5=c =1
a=3-1-1=1andd =1-1=0
A—1 1
110
4 4 8 4
Q.13 Find4,if|1|A=|-1 2 1|
3 -3 6 3
[4 (-4 8 4]
Sol. We have, 1 A=|-1 2 1
_3 3x1 __3 6 3_3><3
Let A=[xyZ]
4 (-4 8 4]
1 [xyZhg=|-1 2 1
33><1 |3 6 3_3><3
dx 4y 4z -4 8 4
= x y z|=|-12 1

3x 3y 3z| |-3 6 3

... (vi)

... (viii)

[from Eq. (x)]



= dx=-4=x=-14y=8
= y=2and 4z=14
= z=1
: A=[-121]
3 4
212 . 2 2 42
Q.14IfA|1 1 | andB = Lo o4l then verify (BA)® # B A°.
2 0
3 4 2 12
Sol. We have, A={1 1 and B=
1 2 42X3
2 0 3x2
5 5 3 -4
BA = 1
1 42><3
20 3x2
6+1+4 -8+1+0 1M1 -7
3+2+8 -4+2+0 13 -2
d -7
an 2113 =2
BA 121-91 —-77+14 30 -63 )
- BA" =| 43226 —91+4 |~|117 87 -0
Also B?=B B—F 12} F 12}
’ 12 4], 11 2 4],

So, B? is not possible, since the B is not a square matrix.
Hence, (BA)? = B® A®.

Q. 15 If possible, find the value of BA and AB, where

4 1
2 12

= and B=|2 3.
1 24

12
2 12 41
Sol.Wehave,A:{ } and B=(2 3
124, s

3x2

So, AB and BA both are possible.
[since, in both A-B and B - A, the number of columns of first is equal to the number of rows

of second.]
w217 o
12 42X3' |0

3 x2
8+2+2 2+3+4 12 9
l4+4+4 1+6+8| |12 15



d BA ;:1), 2 12
an = 124,
12,

4x2+1 4+2 8+4 9 6 12
=| 4+43 2+6 4+12|=|7 8 16

242 1+4 2+8 4 5 10

Q. 16 Show by an example that for A# 0, B # 0 and AB =0.

Sol. Let A= 0 4 Oand B= 50 0
L. L © Seoms a-f? .
AB = 0 O—O H d
—{0 0}— ence proved.
1 4
) 2 40 .
Q. 17 Given, 4 = 3 96 andB= |2 8|.is(AB) =B" A"?
13

2 4 0 14
Sol. We have, A = and B=|2 8
2x3 1 3 "

3 9 6
2+8+0 8+32+0 10 40
a-| 7 2]

3+18+6 12+72+18 27 102
10 27 .
and (AB)':LO 102} (D)
, 121 . 23
Also, B:{4 8 SLXS and A'= ;1 Z
3x2

BA = 2+8+0 3+18+6 10 27
8+32+0 12+72+18 102

Thus, we see that, (AB)' =B’ A’ [using EQgs. (i) and (ii)]

.ISSolveforxandy,x2 +y 3 + -8 =0.
Q 1

(i)

5 —11

Sol. We have, xﬁ}+ y[g}n{_ﬁ =0
2x] [3-y] [-8]

- Sl

ox 3y -87 [0

- [x 5y —11_:[0}

o 2x+3y-8=0

= 4x + 6y =16 ()
and x+5y-11=0

. 4x + 20y = 44 (i)



On subtracting Eq. (i) from Eq. (i), we get
14y=28=y=2
o 2x+3x2-8=0
= 2x =2 = x=1
x=1and y=2

Q. 19 If X and Y are 2 x 2 matrices, then solve the following matrix equations

forXand Y
2 3 -2 ?
2X +3Y = 4 0 ,3X +2Y = 1 _sf
Sol. We have,

[2 3} .
2X +3Y = ()

40
and 3X+2Y={_12 _2} 0

On subtracting Eq. (i) from Eq. (i), we get
-2-2 2-3
(BX+2Y)-@2X+3Y)= 1

{—4 —1}
(X=Y)= .. (i)
-3-5

On adding Egs. (i) and (i), we get

= (X+Y)—1 0 ° = 0 (iv)
S 5(5 5| |1-1
On adding Egs. (iii) and (iv), we get )
-4
X=Y)+(X+Y)= O}
| -2-6
o
= 2X =2
-1-3
W« |2 o}
-1-3

From Eq. (iv),




Q. 20 If A = [3 5] and B = [7 3], then find a non-zero matrix C such that
AC = BC.

SOl. We haVe, A = [3 5]1 x 2 and B = [7 3]1 x2

X
LetC = {y} is a non-zero matrix of order2 x 1.
2x1

AC =[3 5] {ﬂ: [3x + 5]

and BC=[7 3] m= [7x + 3y]

For AC = BC,

[Bx + By] = [7x + 3y]
On using equality of matrix, we get

3x+5y=7x+ 3y

= dx =2y
1
= X =—
2)’
= y=2x

o

We see that on taking C of order2 x1,2 x2,2 x 3, ..., we get
X p o X X X X
C= ' '
2x | |2x 2x||2x 2x 2x
k k kK
C= i etc...
2k | |2k 2k

Q. 21 Give an example of matrices 4, B and C, such that AB = AC, where 4 is
non-zero matrix but B = C.

In general,

where, k is any real number.

M1 0] 2 3 > 3
Sol. Let A= ,B:{ }andC:{ } [-B=#C]
0 o] 4 4 4
1 02 3] [2 3
AB = -
o d ol 9
g AC—_1 0] [2 8] [2 3 )
an “lo o_‘L 4}{0 o} ()

Thus, we see that AB =AC [using Egs. (i) and (ii)]
where, A is non-zero matrix but B # C.



1 2 2 3 1 0
22 1If A = , B= and C = , veri
L B T A

(i) (AB) C=A(B C)
(ii) A (B+C) =

Sol. We have, A = { } {3 }a ndC = [1 8}
0 ua-] 1}{2 S S0 S
a0 % o)l o

8+5 13 0 |
1410 o} {9 o} -0

. 2 311 O
Again, (BC)=_3 _4}{_1 O}
[2-3 0 -10
“|3+4 0}2[7 0}
(1 2]7[-1 0
and A(BC):,_Z J {7 0}
[-1+14 O 13 0 .
Tle247 0}:{9 o} -
(AB)C = A(BC) [using Egs. (i) and (ii)]
. 2 3 1 0] [3 8
(i) (B+C):{3 _4}+[_1 O_:L _4}
(1 273 3
and A~(B+C):__‘2 1}{2 _4}
[3+4 3-8 7 -5
“|-6+2 —6—4}:{—4 —10} ()
1 2772 3
Also, AB:,_Z 1}.[3 _4}
[2+6 3-8 8 -5
T|-4+3 —6—4}:{—1 —10}
1 271 0 1-2 0 -1 0
and AC= 1}{—1 o}:{—zq o}:{—s 0}
8 -5 -1 0
AB+AC=[_1 _10}+{_3 O}
7 -5 .
= AB+ AC = {_4 _10} .. (iv)

From Egs. (iii) and (iv),
AB+C)=AB+ AC



x 0 0 a 0 0
Q.231fP=|0 y 0|andQ@=|0 b 0|, then prove that
0 0 z 0 0 c
xa 0 O
PQ=0 yb 0|=QP
0 0 =z
x 0 O||a 0 O x@a 0 O
Sol. PQ=|0 y 0||0 b 0|=|0 w O (0)
0 0 z||0 O c 0 0 zc
a 0 Ofllx 0 0 ax 0 O
and QP=|0 b 0|0 y 0|=|0 by O (i)
0O 0 c||0O O Zz 0 0 =z
Thus, we see that, PQ=QP [using Egs. (i) and (ii)]

Hence proved.

0 1

-1 0 1] 1
Sol. Wehave, [213]-1 1 01|/ 0|=A
1 -1

0

-1 0 -1][1
Q.241[21 3]|-1 1 o] 0 | = A, then find the value of A.

0o 1 1

1
Now, [341]{0]A

’
A=[-341]| 0
-1

=[-3+0-1]=[-4]

534 121
Q.251fA=[21],B= and C = , then verify that
876 102

A(B + C) = (AB + AC).
Sol. We have to verify that, A(B + C) = AB + AC

We h A-p 1 B> * gc=| 2]
e nave, =1 ]’_876an 1102



5-1 3+2 4+1
AB+C)=]2 1]{ }

8+17+06+2
455

=[]
97 8

=[8+9 10+7 10+ 8]

=[1717 18] ()
534

876}

=[0+8 6+7 8+6]=[18 13 14]

-1 2 1
and AC:[21]{1 0 2}

=[2+1 4+0 2+2]=[-1 4 4]
AB+AC =[18 13 14]+[-1 4 4]

Also, AB=2 1]{

=[17 17 18] ..(i)
AB+C)=(AB+ AC) [using Egs. (i) and (ii)]
Hence proved.
I 0 -1
Q.261f A={2 1 3|, then verify that A% + A =(A +I),where I is 3x3
01 1
unit matrix.
10 -1
Sol. We have, A=2 1 3
01 1
AP =A-A
10 -1|{1 0 -1 1 -1 -2
=12 1 3|2 1 3|=|4 4
01 10 1 1 2 4
(1 -1 2] [1 0 -1
A2+ A=|4 4 +2 1 3
12 41 10 1 1
(2 -1 -3]
=6 5 7 (i)
,2 3 ,
1 0 1] [1 0 0] [2 0 -1
Now, A+T=(2 1 3+{01022 3
01 1] [0 01 01 2
(1 0 -1][2 0 1] [2 -1 -3
and AA+D)=|2 1 3|12 2 3|=|6 5 7 (D)
o1 1]/0 1 2 2 3
Thus, we seethat A%+ A= A(A+ 1) [using Egs. (i) and (ii)]



4 0

0
Q.271fA= 4 3 }andB: 1 3|, then verify that
- 2 6
(i) (A)=4
(i) (AB) =B’

(ifi) (kA) = (kA").

Sol. We have, A 0 -1 21 48
ol. € nave, —4 3 _4an =

N — N
D> W O
= = =

(i) We have to verify that, A’= A

0 -12
and Ar= { } =A Hence proved.
4 3 -4

(ii) We have to verify that, AB'= B'A’

3 11
= (AB) = {9 _15}
41 2 0 4 3 11
and B'A':[O 3 6}—1 3 :{9 _15}
2 -4
= (ABY Hence proved.
(iii) We have to verify that, (kA) = (kKA")
[0 -k 2k
Now, FO=1 4 3 —4k}
0 4k |
and (KAY=|-k 3k
|2k —4k |
[0 4k ]
Also, KA'= |-k 3k
|2k —4k |
— (kA)l

Hence proved.



12 12
Q.281fA=[4 1| and B=|6 4|, then verify that

56 7 3
(i) QA + B) =2AA+B.
(ii) (A - By =A' - B.
12 12
Sol. We have, A=|4 1|landB=|6 4
56 7 3
2 4 1 2 3 6]
(i) . CA+B)=|8 2|+|6 4|=|14 6
10 12 7 3 17 15]
3 14 17
6 6 15}
, , 1 4 5] 167
Also, 2A'+ B =2{2 16_+{2 4 3}
{3 1417

and RA+B)= [

6 6 15}: A+ B) Hence proved.

121121 [o O

(i) (A-B)=|4 1|-|6 4|=|—2 -3

56| (73 |2 3

[0 2-2

and (A_B):_O 3 3}
o [145] [167

Also, A-B=1, 16}_[2 43}
0 2 -2
“lo -3 3}

=(A-B) Hence proved.

Q. 29 Show that A’ A and A A’ are both symmetric matrices for any matrix
A.

@ Thinking Process

We know that, for a matrix A to be symmetric matrix, A= A. Also by using the result
(AB)'=BA', we can prove that A'A and AA" are both symmetric matrices for any matrix

A
Sol. Let P=AA

Pr=(AA"Y
= A'(AY [ (AB')= B'A]
=AA=P

So, A’Ais symmetric matrix for any matrix A.

Similarly, let Q=AA

Q'= (AAY = (A)(AY
=AAY=Q

So, AA'is symmetric matrix for any matrix A.



Q. 30 Let A and B be square matrices of the order 3 x 3. Is (AB)? = A%B?? Give

reasons.
Sol. Since, A and B are square matrices of order 3 x 3.
AB? = AB- AB
= ABAB
= AABB [~ AB = BA]
= A°B?

So, AB? = A®B? is true when AB = BA.

Q. 31 Show that, if A and B are square matrices such that AB = BA, then
(A+B)* = A® +2AB +B°.
Sol. Smce A and B are square matrices such that AB = BA.

(A+BY =(A+B)-(A+ B)

= A’ + AB+ BA+ B?
=A%+ AB+ AB+ B? [+ AB = BA]
=A% +2AB+B? Hence proved.

1 2 4 2
Q. 32 If A:{ },B:{ 0},6:{ O}a:4, andb = -2, then show

-1 3 15 1 =2
that
(i) A+B+C)=(A+B)+C
(ii) A (BC) = (AB) C
(iii) (a + b)B = aB + bB
(1v)a( - )—aC—aA
(v) 417
(vi) (bA)T bAT
(vii) (AB)T =BT AT
(viii) (A—B)C AC-BC
(ix) A-B)" =A" -BT
1 2 4 0
Sol. We have, A:{_1 3},B={1 5}
2 0
C:{1 _z}anda—él b=-
(i)A+(B+C)=F 2}{6 0}:_7 2|
-1 .3]72 3|71 6
and (A+B)+C = > 2 +F O}
0 8 |1 -2
7 o7
=11 & =A+ B+0QC) Hence proved.




(i) (BC):F O}F 0}2_8 O}
1 5][1 -2] |7 -10
1 2|8 O
and A(BC):{_1 3}{7 _10}
[8+14 0-20 22 =20
~|-8+21 0—30}[13 —30}
(1 2][4 O 6 10
Also, 8= 3H1 5}{—1 15}
(AB) C = 6 10}{2 O}
-1 15)[1 -2
=_22 _20}=A(BC) Hence proved.
113 -30
4 0
(iii) @+ b)B=(4-2) [1 5} [-a=4b=-2]
(8 0
HE 10}
and aB+bB = 4B -2B
16 0 8 0
T4 20}[2 10}
(8 0
BE 10}
=(a+b)B Hence proved.
, 2-1 0-27 [1 =27
™) (C_A):[wn —2—3}:_2 5|
f4 -8
and aC-A)= 8 _20} [-a=4]
Also aC—aA:_8 0_—{4 8}:{4 _8}
‘ |4 -8] |-4 12] |8 -20
=alC-A) Hence proved.
St 27
v) A :[—1 3} :{2 3}
1 27
Now (ATY = » 3}
=A Hence proved.
(v (bA)T{_2 _‘T [ b=-2]
2 -6
o o7
“|-4 -6
1 -1
and AT:{2 3}
T (-2 2] T
bA" = 4 6 = (bA) Hence proved.




) 1 214 0] [4+2 0+10] [6 10
v AB:L 3}{1 5}:_—4+3 0+15}{—1 15}
6 -1
(AB)T:LO 15}
4 101 -1 [6 -1
Now, BTAT:_O 5}[2 3}:[10 15}
= (ABY Hence proved.
(vili) (A_B):[—11—41 i—g :[—g —22
(A—B)c{_3 2}2 0}{—4 —4} K
2 2||1 2|7|-6 4
Now, AC:F 2} 2 O} :{4 _4} ..(ii)
-1 3| |1 -2 1 -6
and BC:F O} F O}:{B O} )
1 5[(1 —2|7 |7 -10
AC-BC:F_8 _4_0} [using Egs. (i) and (iii)]
1-7 -6+10
4 -4
153
=(A-B)C [using Eq. ()] Hence proved.
1-4 2-07
() (A_B)T:Lq 3—5}

-3 -2 -
= =(A-B) Hence proved.

1 2 in 2
Q. 33If A= CO,S ¢ snd , then show that A? = co's ¢ s .
—sin g €oS q —sin 2q oS 2q

cos sin
Sol. Wehave,A:{ , q9 q}
-sing cos g
cos sin COos sin
A2=A.A:{ Sq QH sq Iq}
—-sing cosq| |-sing cos g
[ cos?q —sin’q cos q-sin g +sin gcos g
| —sin gcos g —cos gsin g —sinq +cos®q
cos2 2sing cos
= 0s2q q cosq [+ cos® 8—sin? 6 =cos2 6]
| —2sing cosq cos2q
[cos2q sin2g , )
= , [ sin26 =2sin 6-cos 6] Hence proved.
| —sin2q cos2q




0 - 0 1
Q. 34If A= * , B = and x°>=-1, then show that
x 0 0
(A+B)* = A* + B~
0 —x 0 5
Sol. We have, A:L O}B:L O}andx =—1
0 —x+1
wol 2, ]
5 0 —x+1 0 —-x+1
and (A+B) :[x+1 0 Mxm 0 }
1-x> 0 .
o B 0 —x][0 —x B —x2 0
Also, A—AA—LC O}L O} —{0 —xz}
g g _gp_ [0 1[0 1_[1 0
an B _{1 O}L o}{o 1}
2 2
o, po | X"+ 0 | |1-x 0 ) .
Now, A+ B —{ 0 —x2+1}_{ ) 1—x2} [using Eqg. (i)]
= (A+ B)? Hence proved.
0o 1 -1
Q. 35 Verify that A> =1, when A=|4 -3 4 |.
3 -3 4
o 1 -1
Sol. Wehave, A={4 -3 4
3 -3 4

o1 1[0 1 -1
A2 =4 -3 4|4 -3 4
13 -3 4]|3 -3 4

0
0j=1
y

Q. 36 Prove by mathematical induction that (A’)"
any square matrix A.

o = O

[
=0
|10

Sol. Let P (n): (AY" = (A"Y
: P1): (A) = (Ay
= A= A= P(l)is true.
Now, P(k): (A< = (AFY!
where k e N
and P(k + 1) (AT = (AR+ Ty

[+ A% = A- A

Hence proved.

=(A") where ne N for



]

[A™]
(A- ARy = [AKHT) [ (AY = (AfYand (AB) = BA
[ ] Hence proved.

Q. 37 Find inverse, by elementary row
following matrices.

L [1 3
Ol

@ Thinking Process

operations (if possible), of the

|1 =3
(11){_2 6}

To find the inverse of a matrix A, we know that A=1IA is used for elementary row
operations. So, with the help of this method we can get the desired result.

1 3
. (i) LetA=
Sol. () Le [_5 7}
In order to use elementary row operations we may write A = IA.
1 3] [1 0 p
-5 7| |0 1

137 [1°0
= { - }A [+ R, =R, +5R,]

0 22| |5 1
= B 3_:_ 1 0 }A [R aiﬁ}
10 1] [5/22 1/22 2 T2 ?
N [10]_[7/22 —3/22}A i R = e — 3R]
10 1] |5/22 1/22 o T
N 1 0‘21[7 —3}A
0 1] 225 1

= I = BA, where B is the inverse of A.

(ii) Let A = {_12 _63}

B !
T 22|5

N

In order to use elementary row operations, we write A = IA

=

=

% ol o s

}A

o ol )

Since, we obtain all zeroes in a row of the matrix A on LHS, so A™" does not exist.

[* R, > R, +2R,]



4 8
Q. 38 If 4 = v , then find the values of x, y, zand w.
z+6 x+y 0 6

xy 4 8 w
Sol. We have, [z+6 x+y}:[0 6}
By equality of matrix, x+y=6and xy=38
= x=6-yand (6-y)-y=8
= y? —6y+8=0
= Y2 —4y—-2y+8=0
= (y-2)(y-4=0
= y=2o0ry=4
x=6-2=4
or x=6-4=2 [-x=6-Y]
Also z+6=0

= Zz=—6andw=4
: x=2,y=4orx=4y=2,z=-6andw=4

1 5 9 1
Q.39154 :{ } and B :[ } then find a matrix C such that
7 12 7 8

3A + 5B + 2C is a null matrix.

Sol. Wehave,A:[1 S}ande{g 1}

7 12 78
fa b
Let C:_C d}
3A + 58 + 2C =0
3 151 [45 57 [2a 2b] [0 O
- {21 36}{35 40}{&: 2d}:_0 o}
48+2a 20+2b] [0 O
- [56+20 76+2d}:_0 o}
= 2a+48=0=> a=-24
Also, 20+26=0 = b=-10
56+2c=0 = c=-28
and 76+2d =0= d=-38

o_[24 10
“|-28 -38

3 -5
Q. 40 If A ={ i 2 } then find A% —5A —14. Hence, obtain A3

Sol. 3 -5
We h A—
e nave, __4 5

2 _aa |3 B|[8 -8
g F

(29 -25 )
= (i
|20 24}




A2 _5A 141_{29 —25} {15 —25} {14 O}

20 24 -20 10 0 14
:{o 0}
00
Now, A2 -5A-141=0
= A-A2—BA-A-14AT=0
= A® —5A% —14A=0 [ AT=A]
= A% = 5A% = 14A
:5{29 _25}14{3 _5} [using Egs. () and (ii)]
20 24 -4 2

145 —125] [42 =70
:{—100 120}{—56 28}
187 195
:[—156 148}
Q. 41 Find the values of g, b, c and d, if
{a b} [a 6} { 4 a+b}
3 = + z
c d -1 2d c+d 3
a b a 6 4 a+b
3{0 }:{—1 2d}{c+d 3}

Sol. We have,

3a 3b a+4 6+a+b
- {30 Sd}:{c+o’—1 3+2d}
= 3a=a+4 = a=2;
3b=6+a+b
= 3b-b=8= b=4
3d=3+2d = d=3
and = 3c=c+d-1
= 2c=83-1c=1

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

2 -1 -1 -8 -10
Q. 42 Find the matrix Asuch that| 1 0 |[A=| 1 -2 -5
-3 4 9 22 15
2 - -1 -8 -10
Sol. We have, 10 A=l1 -2 -5
-3 4, 9 22 15] .

From the given equation, it is clear that order of A should be 2 x 3.

Let A_abc
© “|d e f



2 -1 _ [-1 -8 10
a bc

10 {d = 1 -2 -5

-3 4 |9 22 15

2a-d 2b-e 2c-f 1 [-1 -8 =10

= a+ 0d b+0-e c+0f|=|1 -2 -5
-3a+4d -3b+4e -3c+4f] | 9 22 15
2a - d 2b - e 2c - f -1 -8 -10

= a b c = -2 -5

-3a+4d -3b+ 4e -3¢+ 4f 9 22 15
By equality of matrices, we get
a=1,b=-2,c=-5

and 2a-d=-1=>d=2a+1= 3
= 2b-e= -8 =>e=2(-2)+8=4
2c-f=-10=f=2c+10=0

A 1 -2 -5

13 4 0

1 2
Q.431f A =L J, then find A% + 24 + 7.

1 2
Sol. We have,A:{4 J

, [1 2]f1 2 ,
A=, S [+ A2 = A A]
[1+82+2] [94

l4+48+1] |89

e aonior |24, 1247 O]_[18 8
TRt g 9]" 82 0 7716 18

Q.441f A ={ cos a sm a} and A~ ' = A’, then find the value of a.

—sin o cos a

Sol. We have,

[cosa sina cosa -sina
A= , and A'=| .
| —-sina cos a sin a cos a
Also, A=A
= AATT = AN
[ cosa sina cosoa —-sina
= I = ) .
|—-sina cosa sina.  cos a
1 0] |cos?a+sin’a 0
= = > 2
01] o sin? o + cos®

By using equality of matrices, we get
cos? o +sina =1
which is true for all real values of a.



0 a 3
Q. 45 If matrix | 2 b —1|is a skew-symmetric matrix, then find the values
c 1 0
of a, b and c.
@ Thinking Process

We know that, a matrix A is skew-symmetric matrix, if A'=—A, so by using this we can
get the values of a, b and c.

0 a 3
Sol. LetA=(2 b -1
c 1 0
Since, A is skew-symmetric matrix.
. i A= -A
0 2 c 0 a 3
= a b 1|=- b -1
13 -1 0] c 1 0
[0 2 ] 0 -a -3
= a b 1|=|-2 -b 4+
|13 -1 0] |[-¢c. -1 0

By equality of matrices, we get
a=-2,c=-3and b=-b= b=0
a=-2b=0andc= -3

cos x sin x

—sinx cos x

Q.461f P(x)= {
=P(y)- P(x).

Sol. We have, .
cos x sinx
o [en )

}, then show that P(x)-P(y)=P (x +y)

—sinx Ccos x
cosy siny
)= {— sin y cos y}
[cos x sin x } {cosy siny }
Now, P(x)- P(y) = . .
|—sinx cosx| |-siny cosy
[cos x-cos y—sin x-siny COSXx-SiNy+ Sinx-Ccosy
- | —sin x- cos y—cos x-siny —sinx-siny + cosx-cosy}
[cos (x + y) sin (x + ) ,
- | —sin(x+y) cos (x + y)} ()

and sin (x + y) =sin x-C0OS y+ COS x-Siny
cos (x + ) sin (x + y)}

[ COS (x + y) =CO0s x-COS y—sin x-siny }

(i)

and Plx + )/)={_ sin(x + ) cos (x + ¥)



[cosy siny ] [cosx sinx
Also, P(y)-P(x) = , .
| —siny cosy||-sinx cosx
[cos y-cos x —sin y-sin x COS y-Sin x + sin y-cos x
- | —sin y-cos x —sin x-cos y —sin y-sin x + COS y-COS x
[cos (x+y) sin(x+Yy) (i)
= ... (iii
| —sin(x +y) cos (x + y)

Thus, we see from the Egs. (i), (i) and (iii) that,
P(x)- P(y) = P(x + y)= P(y)- P(x) Hence proved.

Q.471f A is square matrix such that A?=A4, then show that
(I+A)°=7A+1.

Sol. Since, A? = Aand (I+A) - (I+A)= I? + JA+ Al + A®
=I? +2AI + A?
=I+2A+ A=1+3A
and I+ A)-(I+ A+ A) =T+ A + 3A)
= I? + 3AI + AI + 3A%
=1+ 4AI+ 3A
=I+7A=7TA+1 Hence proved.

Q. 48 If A, B are square matrices of same order and B is a skew-symmetric
matrix, then show that A'BA is skew-symmetric.
Sol. Since, A and B are square matrices of same order and B is a skew-symmetric matrix /.e.,
B'=-B.
Now, we have to prove that A’ BA is a skew-symmetric matrix.
: A'BA'= A'BA'= BA'A’ [ AB'=B'A"]
=A'B'A=A-BA =-ABA
Hence, ABA is a skew-symmetric matrix.

Long Answer Type Questions

Q. 49 If AB = BA for any two square matrices, then prove by mathematical
induction that (AB)" = A"B".
Sol. Let P(n): (AB)" = A"B"
P(1) : (AB) = AB'= AB=AB
So, P(1) is true.

Now, P (k): (AB) = AKB" keN

So, P(K)is true, whenever P(k+1) is true.

: P(K+1: ABY+1 = Ak+1gk+ 0]
= AB<. AB! [+ AB = BA]
= A'B¥.BA = AKBK*1A

N Ak 'A‘Bk+1 N AK+1BK+1

= (A'B)K+1 :Ak+1Bk+1

So, P(k + 1)is true for all n e N, whenever P(k) is true.
By mathematical induction (AB) = A"B" is true for alln e N.



0 2y =z
Q.50 Findx, yandz, if A=|x y —z|satisfies A'=A"".

x -y z
0 2y z 0 x «x
Sol. Wehave, A=|x y -z|andA'=|2y y -y
x -y z z -z z
By using elementary row transformations, we get
A=1A
02y z|] [1 00O
= x y -z{={0 1 0lA
x -y Zz 10 0 1
0 2y z] [1 0 O
= x y -z|=|/0 1 O0JA [ Ry > Ry —R,]
0 -2y 2z] |0 -1 1
2 IRk _
0 3y é 1 ? 8A *Ry >Ry + R,
= e and R, >R, + R,
0 0 3z |1 -1 1 -
~x -y z| |0 =10 Ry >R -R,]
- S e AN & 4R, >R
o o z L1 37300
- L3 3.8
o122
X =y 0 3 3 3
= x 3y 0O|=1 1 O0|A [ Ry => R, —Rs]
0 0 z |1 11
-3 3 3
-1 =2 A
3 3 8
-x -y O
2 1 -
= 0 2y O|=|=- —=— —|A [ R, >R, +R]
3 3 8
0 0 z
111
L3 3 3]
-
2 2
-x 0 O
2 1 -1
= 0 2y O|=|=— — —|A R, >R +=R,
3 3 8
0 0 z
11
L3 3 3]
L I 1]
0 2x 2x v Ry > —hR,
100
1 -1 1
= 01 0|=|— — — 1A R, - —R,
3y 6y 6y y
0 01 1
L and Ry —» —R,
L3z 3z 3z - 2




=
=

and

Alternate Method
We have,

Also,

4y2+z2
2 2

—2y% + 7°

U Uy

Also,

and

_ 0 i_
0 2x 2«x
] ’ ’ 0 x «x
A‘“=3— & g——2y y -y
y oy by s s
L A
L3z 3z 3z]
i—x = —+i
2x T2
1 1
—= = =+
6y / / NG
1 1
—=Z = Z=*t-—F
3z 3
0 2y z 0 x
A=lx y =-z|and A=|2y y
x -y z z -z
A= A
AA'= AAT
AA=T
02y zI][0O x x| [1 00O
x y -z||2y y -y|=/0 1 0
x -y zl||lz -z z 10 0 1
2y - 7 2y + 72 (1 0 0
x%+ )2 + 2 x2-y?-721=|0 1 0
ey >+ +22| |0 0 1
2P - =0=2y°=27
4y2+22—1
2.2+ 7 =
y
zZ=t—
3
2_2723 —+i
/ 2 ye= 6
x2+y2+22:1
x?=1-y? - 7% = 1
6 3
_4.38_1
6 2
eoal
T2
N2 6
1
z=t—



Q. 51 If possible, using elementary row transformations, find the inverse of
the following matrices.

2 -1 3 2 3 -3
i|-5 3 1 (i) -1 -2 2
-3 2 3 1 1 1

2 0 -1
i) [5 1 0
01 3

Sol. For getting the inverse of the given matrix A by row elementary operations we may write the
given matrix as

1 1

-1

A=1IA
2 -1 3 100
(-|-5 3 1|=[0 1 0|A
-3 2 3 0 0 1
2 -1 3 100
= -3 2 4/=[11 0|A [ Ry, =Ry + Ry]
-3 2 3 0 0 1
2 -1 3] 0 0]
= -3 2 4|=|1 1 0|A [ Ry = Ry —R,]
0 0 -1 |[-1 -1 1]
-1 1.7] 2 1 0]
= -3 2 4= 1 0[A [ R, =R, +R,]
0.0 -1 |[-1 -1 1]
=N 77 [2 1 0
= 0 -1 -17|=|-5 -2 0|A [+ R, >R, - 3R]
0 0 1] |-1 -1 1
-1 0 -10] [-3 -1 0 [-'R1—>R1+R2
= 0O -1 17|=|-5 -2 0]A
and Ry — —1- Ry
o0 1] [1 1 - -
-0 oppr 910 = Ry = R, +10R,
= 0 -1 0|=(12 15 -17|A {andR2—>92+17R3
0o 0 1) [1 1 - -
100 [-7 -9 10 <R >R,
= 01 0|=|-12 15 17]A Lmdﬁz_)_mz
001 |1 1 -1 .
-7 -9 10
So, the inverse of Ais| -12 —-15 17.



2 3 3] [100
(ii) . -1 -2 2|=]0 1 0|A
1 1 -1 |00 1
01 -1 [1 0 -2
= 0 -1 1|=[01 1]A
11 -1 [0 0 f
01 1] [10 -2
= 00 0l=[2 1 2|A
11 1] /00 1

Ry, > R, + Ry
and R; > Ry —2R,

[ R, >R, +R,]

Since, second row of the matrix A on LHS is containing all zeroes, so we can

say that inverse of matrix A does not exist.

2 0 -1 [1 00
(iii) .- 51 0|=|0 1 0|A
01 3 10 0 1
2 0 1] [1 0 O]
= 31 1]=[-1 1 0|A
01 3 0 0 1]
2 0 -1 [1 0 O]
EN 11 2(=|-2 1 0/A
2 1 2 | 1-0.1]
(2 0 -1 1 0 O]
= o1§:_—510A
2 2
41 1] |2 0 1]
(20 -1 [1 0 0]
= 01§:_—51OA
2 2
01 3] [0 0 1]
2 0 -1 1 0 0
= 1§:_—510A
% 2
00 2| |2 11
L 21 L2 ]
10_—1100
2 2
EN 1§=_—51 A
2 2
0 1 5 -2
100 3 -1 A
EN 01 0l=|-15 6 -5|A
0 0 1 5 -2 2

3 -1 1

Hence,|-15 6 -5|is the inverse of given matrix A.

5 -2 2

[~ R, >R, -R]

R, >R, —R; ]
and Ry — R3 + Ry |

Ry >Ry + AR,

and R, - R, —%R1

[+ Ry =Ry —2R,]
[ Ry —> Ry — Ry]

Ry > =R,
2
andR3 — 2R, |

Ry >R+ %RS

and R, >R, ——R,4




2 3 1
Q. 52 Express the matrix |1 -1 2| as the sum of a symmetric and a
4 1 2
skew-symmetric matrix.
@ Thinking Process

We know that, any square matrix A can be expressed as the sum of a symmetric matrix
A+ A A=A
+ , where A+ A" and A— A" are a
2

and skew-symmetric matrix, ie, A =

2
symmetric matrix and a skew-symmetric matrix, respectively.
(2 3 1]
Sol. We have, A=l1 -1 2
14 1 2]
(2 1 4]
A=l3 -1 1
1 2 2]
2 2 ]
Ar A1 4 5 2
Now, Ay 2 3|24 3
2 2 5 3 X 3 2
2 2 2
2 2
0 1 =3
PRV R ]
and ; 5|2 0 1|51 0 3
3 -1 0 _
3 -1
2 2
_ 3
0o 1 —
2 2 S 2
A+ A A=A ¢ 1
AV 2 4 34 0 2
2 2 - 2 2
- = 2 _
2 2 3 1
L2 2 J

which is the required expression.



Objective Type Questions

Q. 53 The matrix P =

N O O

(@) square matrix
() unit matrix

o N O

is a

o O

(b) diagonal matrix
(d) None of these

Sol. (@) We know that, in a square matrix number of rows are equal to the number of columns,

0 O
sothe matrixP=|0 4
4 0

4
O} is a square matrix.

Q. 54 Total number of possible matrices of order 3 x 3 with each entry 2 or 0

1S
(@9
(c) 81

(b) 27
(d) 512

Sol. (d) Total number of possible matrices of order 3 x 3 with each entry 2 or 0is 2% j.e., 512.

2 4 7 Ty-13
Q.55 {x+y x} { Y } then the value of x + y is

Sx -7 4x y x+6

(@x=3,y=1 b)x=2,y=3

(Qx=2,y=4 (dx=3,y=3
Sol. (b) We have, 4x=x+6=>x=2

and 4x=7y-13=>8=7y-13

= 7y=21 = y=3

x+y=2+3=5

Q.561f A=1

(@ I
1.
—sin"an
Sol. (d) We have, A = T;
Lsin' X
T T
—cos 'an
and B=|T

sin”'(xm) tan _1(—
T|sin™ (fj cot * (mx)
T

then A — B is equal to

_ f x
xj —cos '(xn) tan 1(—)
1 T
T |and B== ,
T . 1 x _
sin 1(—) —tan " (mx)
o
1
(c) 21 d) -1
2

1tan’1£

T Y

1

— cot™ mx

T
Ztan 2
T T
-1
—tan  nx
T



1 . 1
—(sin""xn + cosx m) —(tan’1 * tan Ej
A _ B _ 7:|E 11'5 Y T
f(sin’1 X _sin! f) —cot ™ mx +tan mx
K T n T
1 = 0  sin'x+cosTx= &
_|m 2 2
0 1 r andtan'x+cot ' x = =
L T 2 2
1 1 0
T 2|0 1
]
1
2

Q. 57 If A and B are two matrices of the order 3 xm and 3 xn, respectively

and m =n, then order of matrix (54 — 2B) is
(@ mx3 (b) 3x3
(©mxn (d) 3 xn

Sol. (d) As.m, and B, are two matrices. If m = n, then A and B have same orders as 3 xn each,
so the order of (5A — 2B) should be same as 3 xn.

0 1
Q.581fA= L 0}, then A? is equal to

0 1 ol o
<a){1 0} ()L 0}
0 1][0 1 10
Sol. (d) - A2A~A:[1 0H1 O}:{O J

Q. 59 If matrix A =[a;] ,,,, where a; =1,if1 # j=0and if 7 = j, then A%is

d]O
@, 5

equal to
(@I (b) A
()0 (d) None of these

Sol. (@) Wehave, A=g;],,,, wherea; =1,ifi # j = O0and if j =
o
A=
10
and A2_O101_10_I
|1 0] [1 o] [0 1]

100
Q. 60 The matrix|0 2 0|isa
0 0 4

(a) identity matrix (b) symmetric matrix
(c) skew-symmetric matrix (d) None of these



100

Sol. (b) Let A=l0 2 0
00 4

100
A=|0 2 0|=A

00 4

So, the given matrix is a symmetric matrix.
[since, in a square matrix A, if A’=A, then A is called symmetric matrix]

0 -5 8
Q.61 Thematrix | 5 0 12]isa
-8 -12 0
(a) diagonal matrix (b) symmetric matrix
(c) skew-symmetric matrix (d) scalar matrix

Sol. (¢c) We know that, in a square matrix, if b,/ = 0, when/ # j, then it is said to be a diagonal
matrix. Here, by, by, ... # 0, so the given matrix is not a diagonal matrix.

0O -5 8
Now, B=| 5 0 12

-8 -12 0

0 5 -8 0O -5 8

B={-5 0 -12|=-| 5 0 12|=-8B

8 120 -8 -12 0
So, the given matrix is a skew-symmetric matrix, since we know that in a square matrix
B, if B'= — B, then it is called skew-symmetric matrix.

Q. 62 If A is matrix of order mxn and B is a matrix such that AB’ and B'A are
both defined, then order of matrix B is

(@ mxm (b) nxn (©)nxm (d)mxn
SOlo (d) Let A :[aij]mxn and B = [b//]p xq
' B: [b//]q xp

Now, AB'’is defined, son=q
and BA is also defined, sop=m
: Order of B'= [b;], «m

and order of B = [b;], «p

Q. 63 If A and B are matrices of same order, then (AB'— BA') is a
(a) skew-symmetric matrix (b) null matrix
(c)symmetric matrix (d) unit matrix
Sol. (@) We have matrices A and B of same order.
Let P = (AB' - BA")
Then, P' = (AB'— BA"Y = (AB)'— (BA")'
(B')(A) - (A")'B' = BA'— AB'
—~(AB'—BA) = —P
Hence, (AB'— BA’") is a skew-symmetric matrix.



Q. 64 If A is a square matrix such that A? = I, then
(A-1)%+(A+1I)° —7A s equal to

@A ) I-A ©I+A (d) 3A
Sol. () Wehave, A> =1

SA-IP+A+IP -7TA=[A-D+ A+ D{(A- I}

+(A+I?—(A-D)(A+ D} -7A
[-a®+ b =(@+b)@° + b? -ab)]
=[RA{A% + I? —2AT + A> + I? + Al - (A* - T?)}]-7A

=2A[I+ I+ T+ 1°-A°+I°]-7A [ A% = Al
=2A[BI-I]-7A

= 8AI - 7AI [ A=Al
=AI=A

Q. 65 For any two matrices A and B, we have
(a) AB=BA (b) AB = BA (c) AB=0O (d) None of these

Sol. (d) For any two matrices A and B, we may have AB = BA = I, AB #BA and AB =0 but it is
not always true.

Q. 66 0n using elementary column - operations C, — C, —2C, in the
. . . 1 -3 1 11|13 1
following matrix equation L ) } :[ } { J, we have

0 1|2
T =5] [ 1 -1][3 =5] br1 =51 [1 -1][3 -5]
(a){o 4_{—2 2]|2 0] ®lo 4|70 1] 2]
1 -5] [1 =3][3 1 IR R R
(C){z 0_‘[0 1”—2 4} ()[2 o}{o 1”2 o}
Sol. (d) Given that, :;_j} = E_” E ﬂ

, 1-5] [1-1][38 -5
OnusingC, —>C2—.2C1[2 0}2{0 JL 0}

Since, on using elementary column operation on X = AB, we apply these operations
simultaneously on X and on the second matrix B of the product AB on RHS.

Q. 67 On using elementary row operation R, — R, — 3R, in the following

. ) 4 2 1 2|2 0
matrix equation = , we have
3 3 0 3/(1 1

e e o
o i e T T B |



4 2 1 212 0
Sol. (a) Wehave[3 3}:{0 3“1 1}

Using elementary row operation R, — R, — 3R,

-5-7 1-77[2 0O

33| [0 311
Since, on using elementary row operation on X = AB, we apply these operation
simultaneously on X and on the first matrix A of the product AB on RHS.

Fillers

Q.68 ......... matrix is both symmetric and skew-symmetric matrix.

Sol. Null matrix is both symmetric and skew-symmetric matrix.

Q. 69 Sum of two skew-symmetric matrices is always ......... matrix.

Sol. LetAis a given matrix, then (— A) is a skew-symmetric matrix.
Similarly, for a given matrix — B is a skew-symmetric matrix.
Hence, — A— B=— (A + B)= sum of two skew-symmetric matrices is always
skew-symmetric matrix.

Q. 70 The negative of a matrix is obtained by multiplying it by ......... .

Sol. LetA s a given matrix.
- A=-1[A]
So, the negative of a matrix is obtained by multiplying it by — 1.

Q. 71 The product of any matrix by the scalar ......... is the null matrix.

Sol. The product of any matrix by the scalar 0 is the null matrix. i.e., 0-A = 0.
[where, A is any matrix]

Q. 72 A matrix which is not a square matrix is called a ......... matrix.

Sol. A matrix which is not a square matrix is called a rectangular matrix. For example a
rectangular matrix is A = [a;],,x , , where m = n.

Q. 73 Matrix multiplication is ...... over addition.

Sol. Matrix multiplication is distributive over addition.
e.g., For three matrices A, B and C,
(i AB+C)=AB+ AC
(i) (A+ B)C=AC + BC



Q. 74 If A is a symmetric matrix, then A% isa ......... matrix.

Sol. [f Ais a symmetric matrix, then Alisa symmetric matrix.
: A=A
(AS)’: Al3
— A3 [ (A!)n — (Aﬂ )r]

Q. 75 If A is a skew-symmetric matrix, then A% isa ......... .

Sol. If Ais a skew-symmetric matrix, then A? is a symmetric matrix.
Yy Y
A=-A
(A%) = (A
=(- AP [o A= — A]
= A2
So, A? is a symmetric matrix.

Q. 76 If A and B are square matrices of the same order, then
(i) (AB) =.........
(ii) (kA) =...cnenen (where, k is any scalar)
(i) [k (A=B)] = eeeuen...
Sol. (i) (ABy=B'A’
(ii) (KA =k A’
(iii) [K(A — B)]'= k(A" B)

Q. 77 If A is a skew-symmetric, then kA is a ......... (where, k is any scalar).

Sol. IfAis askew-symmetric, then kA is a skew-symmetric matrix (where, k is any scalar).
[+ A= - A= (KA) = k(A)'= — (KA)]

Q. 78 If A and B are symmetric matrices, then
(i) AB-BAisa .........
(ii) BA —2ABis a .........

Sol. (i) AB - BAis a skew-symmetric matrix.

Since, [AB — BA] = (AB) — (BAY
=BA' - AB [-(ABy = B'A']
=BA- AB [+A’= Aand B = B]

~ [AB - BA]

S0, [AB — BA]is a skew-symmetric matrix.
(i) [BA 2AB]is a neither symmetric nor skew-symmetric matrix.
(BA—2AB) = (BA) — 2(AB)
=AB -2B'A’
=AB-2BA
— (2BA - AB)
So, [BA — 2AB]is neither symmetric nor skew-symmetric matrix.



Q. 79 If A is symmetric matrix, then B'/AB is .........

Sol. If Ais a symmetric matrix, then B'’ABis a symmetric metrix.

[B'AB] = [B'(AB)]'
= (AB) (B") [ (AB) = B'/A’]
=BAB
= [B'A'B] [c A= A]

So, B'’ABis a symmetric matrix.

Q. 80 If A and B are symmetric matrices of same order, then AB is symmetric
if and only if......... .

Sol. If A and B are symmetric matrices of same order, then AB is symmetric if and only if
AB = BA.

=B'A=BA

= AB [-AB = BA]

Q. 81 In applying one or more row operations while finding A™' by
elementary row operations, we obtain all zeroes in one or more, then
A, :

Sol. Inapplying one or more row operations while finding A~' by elementary row operations, we
obtain all zeroes in one or more, then A 1 does not exist.

True/False

Q. 82 A matrix denotes a number.

Sol. False
A matrix is an ordered rectangular array of numbers or functions.

Q. 83 Matrices of any order can be added.

Sol. False
Two matrices are added, if they are of the same order.

Q. 84 Two matrices are equal, if they have same number of rows and same
number of columns.
Sol. False
If two matrices have same number of rows and same number of columns, then they are said

to be square matrix and if two square matrices have same elements in both the matrices,
only then they are called equal.

Q. 85 Matrices of different order cannot be subtracted.

Sol. True
Two matrices of same order can be subtracted



Q. 86 Matrix addition is associative as well as commutative.

Sol. True
Matrix addition is associative as well as commutative i.e.,
(A+B)+C=A+ (B+C)and A+ B=B+ A where A, B and C are matrices of same order.

Q. 87 Matrix multiplication is commutative.

Sol. False
Since, AB = BA'is possible when AB and BA are both defined.

Q. 88 A square matrix where every element is unity is called an identity
matrix.

Sol. False
Since, in an identity matrix, the diagonal elements are all one and rest are all zero.

Q. 89 1If A and B are two square matrices of the same order, then

A+B=B+A.
Sol. True
Since, matrix addition is commutative i.e.,, A+ B=B+ A, where A and B are two square
matrices.

Q. 90 If A and B are two matrices of the same order, then A —B =B — A.

Sol. False
Since, the addition of two matrices of same order are commutative.
: A+ (-B)=A-B=-[B-Al#B-A

Q. 91 If matrix AB=0, then A =0 or B=0 or both A and B are null matrices.

Sol. False
Since, for two non-zero matrices A and B of same order, it can be possible that A-B=0=
null matrix

Q. 92 Transpose of a column matrix is a column matrix.

Sol. False
Transpose of a column matrix is a row matrix.

Q. 93 If A and B are two square matrices of the same order, then AB = BA.

Sol. False
For two square matrices of same order it is not always true that AB = BA.

Q. 94 If each of the three matrices of the same order are symmetric, then
their sum is a symmetric matrix.

Sol. True
Let A, B and C are three matrices of same order
. A=A B=BandC'=C
(A+ B+C)y=A"+ B +C’
=(A+B+0C)



Q. 95 If A and B are any two matrices of the same order, then (AB) = A'B'.
Sol. False
(ABy = B'A’

Q. 96 If (AB) =B’ A’, where A and B are not square matrices, then number

of rows in A is equal to number of columns in B and number of
columns in A is equal to number of rows in B.

Sol. True
Let Ais of order mxn and B is of order p xq.
Since, (AB)Y =B'A’
A(mm)B (p xq)is defined=>n=p ()
and AB is of order m xq.
= (AB)'is of orderqg xm (i)

Also, B'is of orderq x pand A’is of ordern xm

L B'A'is defined = p=n

and B'A’is of orderg x m. ()]
Also, equality of matrices (AB)' = B'A', we get the given statement as true.

e.g., If Ais of order (3 x 1)and B is of order (1 x 3), we get

Order of (AB)'= Order of (B'A")= 3 x 3

Q. 97 If A, B and C are square matrices of same order, then AB = AC always
implies that B =C.

Sol. False
If AB= AC =0, then it can be possible that B and C are two non-zero matrices such that
B+C.
A-B=0=A-C
10 00
Let A:_O 0 B:[1 3}
0 o
and C= 3 1)
[1 0] [0 O 00
AB=1o o L 3}{0 o}
(1 0][0 O 00
and AC=o 0_'{3 1}{0 0}
= AB=AC butB=C

Q. 98 AA' is always a symmetric matrix for any matrix A.
Sol. True



2 3

Q.991f A= 12 > andB= |4 5| then AB and BA are defined and
2 1
equal.
Sol. False

Since, AB is defined.

2 3 -1 23 14 20
AB=11 4 2} ! 5:{22 25}
- 2 1
Also, BA is defined. )
23 2 3 -
BA=|4 5 L A 2}
(7 18 4
=13 32 6
|5 10 0
AB = BA

Q. 100 If Ais skew-symmetric matrix, then A?is a symmetric matrix.

Sol. True
[A']Z
AP A= A)

A2

[A%) =

Hence, A? is symmetric matrix.

Q.101 (4B)™ =A™ -B7?, where A and B are invertible matrices satisfying
commutative property with respect to multiplication.

Sol. True
We know that, if A and B are invertible matrices of the same order, then
(AB)™! = (BAY [ AB = BA]
Here, (AB) = (AB)”!
= B'AT = AT'B!

[since, A and B are satisfying commutative property with respect to multiplications].





