Sol.

Sol.

Sol.

Sol.

Matrices

Short Answer Type Quesrtoins

Construct a matrix A =[q,],,, whose elements ajare given by a, = ¢ sin jx
Fori=1, j=1,a,=¢"sinx
Fori=1, j=2,a, =¢"" sin2x
Fori=2, j=1,a, =¢"sinx
For i=2, j=2,a, =" sin2x
e sinx e sin2x
Thus, A= A A
esinx e 'sin2x
23 1 3 2 1 4 6 8 .
If A= , B= ,C=|—|, D= , then which of the sums
1 2 4 3 1 2 5 7 9

A+B,B+C,C+Dand B+ Disdefined?

Only B + D is defined since matrices of the same order can only be added.
Show that a matrix which is both symmetric and skew symmetric is a zero
matrix.

Let A = [aij] be a matrix which is both symmetric and skew symmetric.
Since A is a skew symmetric matrix, so A'= -A.

Thus, for all i and j, we have aijj= - aji (D)

Again, since A is a symmetric matrix, so A'= A.

Thus, for all i and j, we have

a; =da; (2)

Therefore, from (1) and (2), we get

a; =—ay foralliand j

Or Zaij =0,

ie., a; = 0 foralliand j. Hence A is Zero matrix.

12
If [2x 3]{3 ;

o)l H
We have [2x 3] =0=[2x-9 4x] =0
-3 0|18 8

or[2x* -9 +32x]=[0] = 2x>+23x=0

or x(2x+23)=0 = x=0, X:_TB

} m - 0, find the value of x.



5. If A is 3x3 invertible matrix, then show that for any scalar k(non-zero), kA is
invertible and (kA)" = % AT

Sol.  We have
(kA) (%Alj = (k%j(A.Al )=1(1)=1
1

Hence (kA) is inverse of (% Alj or (kA)™ =;A’1

Long Answer Type Questions

6. Express the matrix A as the sum of a symmetric and a skew symmetric matrix,
where
2 4 —6]
A=|7 3 5
11 -2 4
Sol.  We have
[2 4 -6] 2 7 1
A=|7 3 5 |,thenA'={ 4 3 2
|11 -2 4 -6 5 4
, 13
| 4 11 -5 2 2
Hence 2741111 ¢ 3 || L 5 2
2 2 s 3 2 2
S 3y
L2 2 |
o = 7
| 3 _7 2 2
And A-A 1 o 7| = 3 3 7
7 0 2 2
Ty
L2 2 ]

Therefore,



, |y 2
| | 2 2 2 2 2 4 —6
Ard A A s 32 0 Ild7 3 s |=a
2 2 2 2 2 2 0 -2 4
D3 41T
|2 2 112 2 |
1 3 2]
7. If A=|2 0 -1]|,thenshow that A satisfies the equation
1 2 3

AP —4A-3A+111=0.

1 3 2 1 3 2
Sol. A= AxA=|2 0 —-1|x|/2 0 -1
1 2 3 1 2 3

1+6+2 34+0+4 2-3+6 9 7 5
2+40-1 6+0-2 4+0-3| =11 4 1
1+4+3 3+0+6 2-2+9 8 9 9
9 75 1 3 2
And A’ =A’xA=|1 4 1 |x[2 0 -1
8 9 9 1 2 3

[9+14+5 27+0+10 18-7+15 28 37 26
=| 1+8+1 3+0+2 2-4+3 | =110 5 1
| 8+18+9 24+0+18 16-9+27 35 42 34

Now A’—4A*-3A+11(])

28 37 26 9 75 1 3 2 1 00
=10 5 1 |-4{1 4 1(-3]2 0 —-1(+1110 1 O
135 42 34 8 9 9 1 2 3 0 0 1

[28-36-3+11 37-28-9+0 26-20-6+0
=| 10-4-6+0 5-16+0+11 1-4+3+0
| 35-32-3+0 42-36-6+0 34-36-9+11

0 0O
= |0 0 0]=0
0 0O




Sol.

2 3
Let A= { 2}. Then show that A’ —4A+71 =0. Using this result calculate A5

also.
, [2 32 3 1 12
We have A° = =
-1 2||-1 2| |4 1
-8 —12 7 0
—4A= and 71 =
4 -8 0 7
, 1-84+7 12—-12+0] [0 0
Therefore, A°—4A+71 = = =0
—4+4+0 1-8+7 00
= A*=4A-T71
Thus A’ = AA* = A4A-TI)=4(4A-T])-TA
=16A—-281-TA=9A—-281
Andso A’ = A’A?
= (9A - 281) (4A-71)
=36A2- 63A - 112A + 1961

=36 (4A - 71) - 175A + 1961
= - 31A - 561

2 3 10
=31 ~56
2l
_[-118 -93
| 31 -118

Objective Type Questions

Choose the correct answer from the given four options in s 9 to 12.

9.

Sol.

10.

If A and B are square matrices of the same order, then (A+B) (A-B) is equal to
(A) A’-B°
(B) A’~BA-AB-B’
(C) A>~B*+BA-AB
(D) A>-~BA+B*+AB
(C) is correct answer. (A+B) (A-B)=A(A-B)+B(A-B)=A%- AB+BA-B?
23

21 3
IfA= A= and B={4 2 ,then

4 5 1 1 s

(A) only AB is defined
(B) only BA is defined



Sol.

11.

Sol.

12.

Sol.

(C) AB and BA both are defined
(D) AB and BA both are not defined.
(C) is correct answer. Let A = [aij]2x3 B = [bij]3x2. Both AB and BA are defined.

0 0 5
The matrix A={0 5 0] isa
5 0 0

(A) scalar matrix

(B) diagonal matrix

(C) unit matrix

(D) square matrix

(D) is correct answer.

If A and B are symmetric matrices of the same order, then (AB'-BA’) is a
(A) Skew symmetric matrix
(B) Null matrix

(C) Symmetric matrix

(D) None of these

(A) is correct answer since
(AB’-BA")' = (AB’)'- (BA")’

= (BA'- AB")

=- (AB'-BA")

Fill in the blanks in each of the s 13 to 15:

13.

Sol.

14.

Sol.

15.

Sol.

If A and B are two skew symmetric matrices of same order, then AB is
symmetric matrix if

AB = BA.

If A and B are matrices of same order, then (3A -2B)'is equal to
3A'-2B'.

Addition of matrices is defined if order of the matrices is

Same.

State whether the statements in each of the s 16 to 19 is true or false:

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

If two matrices A and B are of the same order, then 2A + B =B + 2A.
True

Matrix subtraction is associative

False

For the non-singular matrix A, (A")-1= (A-1)".

True

AB = AC =B = C for any three matrices of same order.

False



Matrices

Objective Type Questions

Choose the correct answer from the given four options in each of the Exercises 53 to
67.

53. The matrix P = isa

~ O O
S B~ O
e

(A) square matrix
(B) diagonal matrix
(C) unit matrix
(D) none of these
Sol.  We know that, in a square matrix number of rows are equal to the number of

0 0 4
columns. So, the matrix P={0 4 0 | isasquare matrix.
4 0 0
54. Total number of possible matrices of order 3x3 with each entry 2 or 0 is
(A)9
(B) 27
(C) 81
(D) 512
Sol. (D) Total number of possible matrices of order 3x3 with each entry 2 or 0 is 2% i.e,,
512.
{2x+y 41 {7 7y—13} .
55. If = , then the value of x+ y is
Sx=T7 4x y x+16
(A)x=3,y=1
(B)x=2,y=3
(C)x=2,y=4
(D)x=3,y=3

Sol. (B)Wehave, 4x=x+6=x=2
And 4x=7y-13=8=T7y—-13
= Ty=21=y=3
. X+y=2+3=5



"lﬂt‘lij —cos” (x7 t“(ﬁj
sin” (x7) tan (7[ cos” (x7) tan pn

56. lfA:l and B:l

then A-Bis
/4 /4
sin‘l(ﬁj cot™ (7x) sin‘l(ﬁj —tan™' (7x)
/4 /4
equal to
(A)I
(B)O
(C) 21
1
D) —1I
(D) 5
lsin_l()cf[) ltan_l(ij
V4 V4 V4
Sol. (D) Wehave, A =
1 ._l(xj 1
—sin™' | = | —cot™ (7x)
V4 T) 7w
—lcos‘l(xn') L tan™! (ﬁj
|z V4 /4
lsin‘1 (ij —ltan_l(frx)
V4 V4 V4
1 -1 -1 1 ( -1 xj -1 X
—sin” x7r+cos” xx —|tan — |—tan  —
V4 V4 V4 V4
A—B=
1(._1x ._lxj | .
—|sSIn " —-—sin  — —cot mx+tan 7Tx
V4 V4 T) &
17z ~sin” x+cos x= 2
_| 7 2 2
0 l.z and '[an_1x+co'["1x=Z
T2 2
1 0
210 1] 2

57. If A and B are two matrices of the order 3 x m and 3 x n, respectively and m=n,
then order of matrix (5A - 2B) is
(A)mx 3
(B)3x3
(C)mxn
(D)3 xn

Sol. (d) A, and B

3xn

each, so the order of (5A-2B) should be same as 3xn.

are two matrices. If m=n, then A and B have same orders as 3xn



0 1
58. If A:L ()},thenA2 is equal to

, {0 1} {0 1} {1 0}
Sol. (D). A’=AA= ) =
1 oll1 o] |0 1

59. If matrix A = [aij]2 x2, where aij= 1 if i # j= 0 if i= j then A? is equal to
A)I
(B)A
Qo
(D) None of these
Sol.  (a) We have, A = [aij]2x2, where ajj= 1 if i # j= 0 if i=j

S
L 2 s

1 00
60. Thematrix |0 2 O|isa
0 0 4
(A) identity matrix
(B) symmetric matrix

(C) skew-symmetric matrix
(D) None of these

1 00
Sol. (B)Let A=|0 2 0
00 4



61.

Sol.

62.

Sol.

1 00
~A'=|0 2 0|=A
0 0 4

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

0O -5 8
The matrix | 5 0 12|isa
-8 =12 0

(A) diagonal matrix

(B) symmetric matrix

(C) skew symmetric matrix

(D) scalar matrix

(C) We know that, in a square matrix, if bl.j =0, when i # j, then it is said to be a

diagonal matrix. Here, b,,, b ;..... # 0, so the given matrix is not a diagonal matrix.

0 -5 8]
Now, B=| 5 0 12
-8 —-12 0|

0 5 -8 0 -5 8
~B=l-5 0 -12|=|5 0 12|=-B
8 12 0 -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.

If A is matrix of order mx n and B is a matrix such that AB’and B’A are both
defined, then order of matrix B is

(A) m xm

(B)nxn

(C)nxm

(D)m xn

(D) Let A=[a; | and B= [b]pxq

ij
B'= [bﬁ]qxp

Now, AB’ is defined, so n=q
and B’A is also defined, so p=m
. Order of B'= [bﬁ]

nxm

And order of B= [by]

mXn



63.

Sol.

64.

Sol.

65.

Sol.

66.

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

(a) We have matrices A and B of same order.

Let P(AB'-BA')

Then, P'=(AB'-BA')'=(AB')'-(BA")'
=(B")'(A)'-(A")'B'=BA'- AB'

= —(AB'-BA')=—P

Hence, (AB'— BA') is a skew-symmetric matrix.

If A is a square matrix such that A2=1, then (A—1)"+(A+1)' - 7A is equal to
(A) A

(B)I-A

(OI1+A

(D) 3A

(a) We have, A> =1

(A=I) +(A+1)' -7A

=[(A-1)+(A+ D{(A=1V +(A+1) ~(A-1)(A+ I)H—7A
[ @+ =(a+b)(a’ +b* —ab) |

=[(2A){A2 P =2AI+ A+ + Al -(A° —12)}]-7A
=24+ +1+ - A’ +I’]=7A [+ A’ = A |
=2A[5I-1]-7A

=8AI-7Al [ A= Al]

=Al=A

For any two matrices A and B, we have

(A) AB=BA

(B) AB #BA

(CO)AB=0

(D) None of the above

(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.
On using elementary column operations C, — C, — 2C, in the following matrix



. 1 -3 1
equation =
oM

1
A1—5_1—13—5
()04_2220

w0
ot 7 7
o H; 7]
e N R

1 -5 1 -1{|3 -5
Onusing C, — C, -2C,, =
2 0 0O 112 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.
67. Onusing elementary row operation R — R, —3R, in the following matrix

] {4 2} {1 2}{2 o}
equation = , we have
3 3] 10 3|1 1

-5 =71 [1 =7
@15 515 3
b—5—7_12
()3 31 10 3
-5 7] [1 272 0
(c)3 =711
q 4 1 2020
()—5—7_—3—311
e ol
Sol.  We have, =
3 31 |10 3|1 1

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

I



68.
Sol.
69.
Sol.

70.
Sol.

71.
Sol.

72.
Sol.

73.
Sol.

74.
Sol.

75.
Sol.

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.

Fill in the blanks in each of the Exercises 68-81.
matrix is both symmetric and skew-symmetric matrix.
Null matrix is both symmetric and skew-symmetric matrix.

Sum of two skew-symmetric matrices is always matrix.
Let A is 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.
The negative of a matrix is obtained by multiplying it by
Let A is a given matrix.

o -A=-1[A]
So, the negative of a matrix is obtained by multiplying it by -1.
The product of any matrix by the scalar is the null matrix.

The product of any matrix by the scalar 0 is the null matrix. i.e., 0. A=0

[where, A is any matrix]

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

A matrix which is not a square matrix is called a rectangular matrix. For example, a

rectangular matrix is A= [al.j] ,where m #n
n

Matrix multiplication is over addition.
Matrix multiplication is distributive over addition.
e.g., For three matrices A, B and C.

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

(ii) (A+B)C = AC+BC

If A is a symmetric matrix, then A3 is a matrix.
If A is a symmetric matrix, then A3 is a symmetric matrix.
A=A

A(A)=an

=4 [ (ay =(a)]
If A is a skew-symmetric matrix, then Az is a
If A is a skew-symmetric matrix, then A2is a symmetric matrix.



TA'=-A

(A7) =an
=(-A)" [+ A'=-A]
=A?

So, A%is a symmetric matrix.
76. If A and B are square matrices of the same order, then

(i) (AB)'=
(ii) (kA)'= . (Where, k is any scalar)
(iii) [k (A - B)]'= .
Sol.
(i) (AB)'= BA'
(ii) (kA) = KA’
(iii) [k(A - B)]'= k(A-B')
77. If Ais skew-symmetric, then kA is a . (where, k is any scalar)
Sol. If Ais askew-symmetric, then KA is a skew-symmetric matrix (where, k is any

scalar).
[ A'=—A= (kA)'=k(A)'=—(kA) ]

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

Sol.  (i)AB-BA is a skew-symmetric matrix.
Since,[| AB— BA]'=(AB')—(BA)'
=B'A-AB' [ (AB)'= B'A']
=BA-AB [+ A'|=Aand B'=B]
=-[AB- BA]
So, [AB-BA] is a skew-symmetric matrix.
(ii) [BA-2AB] is a neither symmetric nor skew-symmetric matrix.

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

79. If A is symmetric matrix, then B'AB is
Sol.  If Ais a symmetric matrix, then B’AB is a symmetric matrix.



~:[B'AB]'=[B'(AB)]
=(AB)'(B")'["(AB)'=B'A"]
=B'A'B
[=B'A'B]
So, B’AB is a symmetric matrix.
80. If A and B are symmetric matrices of same order, then AB is symmetric if and

only if
Sol.y If A and B are symmetric matrices of same order, then AB is symmetric if and only if
AB=BA.
. (AB)'
=B'A=BA [© AB=BA]
=AB

81. Inapplying one or more row operations while finding A-1 by elementary row
operations, we obtain all zeroes in one or more, then A-1

Sol.  In applying one or more row operations while finding A-1 by elementary row
operations, we obtain all zeroes in one or more, then A-1does not exist.

State Exercises 82 to 101 which of the following statements are True or False

82. A matrix denotes a number.

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

83. Matrices of any order can be added.

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

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.

85. Matrices of different order cannot be subtracted.

Sol.  True
Two matrices of same order can be subtracted.

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.
87. Matrix multiplication is commutative.



Sol.

88.

Sol.

89.

Sol.

90.

Sol.

91.

Sol.

92.

Sol.

93.

Sol.

94.

Sol.

95.

Sol.

96.

Sol.

False

Since, AB # BA is possible when AB and BA are both defined.

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

Since, in an identity matrix, the diagonal elements are all one and rest are all zero.
If A and B are two square matrices of the same order, then A + B=B + A.
True

Since, matrix addition is commutative ie, A+B=B+A, where A and B are two square
matrices.

If A and B are two matrices of the same order, then A -B =B - A.

False

Since the addition of two matrices of same order are commutative.

.. A+(-B)=A-B=-[B-A]#B-A

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

False

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

Transpose of a column matrix is a column matrix.

False

Transpose of a column matrix is a row matrix.

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

False

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

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

True

Let A, B and C are three matrices of same order

~A'=AB'=Band C'=C

~(A+B+C)'=A+B'+C'

= (A+B+C)

If A and B are any two matrices of the same order, then (AB)'= A'B'.

False

--(AB)' = B'A’

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.

True

Let Ais of order mxn and B is of order pxg



97.

Sol.

98.
Sol.

99,

Sol.

Since, (AB)'=B'A’
A

and AB is of order mxgq

B, s defined =>n=p ..(i)

(mxn)

= (AB)" is of order gxm ...(ii)

Also, B’ is of order gx p and A’ is of order nxm

- B'A' is defined = p=n

And B'A'is of order gxm. ...(iii)

Also, equality of matrices (AB)’ =B’A’, we get the given statement as true.
e.g. If Ais order (3x1) and B is of order (1x3), we get

Order of (AB)’ = Order of (B'A")=3x3

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

If AB=AC=0, then it can be possible that B and C are two non-zero matrices such that
B=C.
SLAB=0=AC

1 0 00
Let A ,B=
00 1 3

0 0
And C=

1 0|0 O 00
AB= =
{O O}L 3} {O O}
1 0[|0 O 00
And AC= ) =
0 0|3 1 00
=AB=ACbut B+C

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

<[AAT=(4) A'=[44]

2 3
2 —
IfA= ‘1 and B=|4 5|,then AB and BA are defined and equal.
2 1
False

Since, AB is defined,



2 3
2 3 -1 14 20
SAB = 4 5|=
L 4 2} {22 25}
2 1
Also, BA is defined
2 3

2 3 -1
~. BA|4 5
5 1 4 2

7 18 4
=(13 32 6

5 10 0
~.AB# BA

100. If A is skew-symmetric matrix, then A2is a symmetric matrix.
Sol.  True

'.‘[A2]'=[A']2

=[-A] [ A'=-4]

= A’

Hence, A’ is symmetric matrix.

101. (AB)-1= A-1,B-1, 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)"' =(BA)" [~ AB=BA|

Here, (AB)_1 = (AB)_1

=>B'A"=A"B"

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



Sol.

Sol.

Matrices

Short Answer Type Questions

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

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

We have, mxn =28

=(m,n)={(1,28),(2,14),(4,7).(7,4).(14,2),(28,1)}

So, the possible orders are 1x28, 2x14,4x7, 7x4, 14x2,28x1

Also, if it has 13 elements, then mxn =13

(m.n)={(113).(13.1)}

Hence, the possible orders are 1x13,13x1.

a 1 X

Inthe matrix A=|2 /3 x’—y|, write
0 5 =2

L 5
(i) The order of the matrix A

(ii) The number of elements

(iii) elements a,,, a,, and a,,

a 1 X
Wehave, A=|2 3 x*-—y

0 5 =2

L 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 mxn=mn |

(iii) ay =x> -y, a,, =0, a =1
[since, we know that g, is a representation of element lying in the ith row and jth column]

Construct a,,, matrix, where

oo (i=2))
(i) a; = 5

(i) a, =|-2i+3|



Sol.  We know that, the notation, namely A[al.j]mX indicates that A is a matrix of order
mxn,also 1<i<m,1< j<n;i,je N.

(i) Here, A= [aij]

2x2

(i-27) . . .
:AzT,ISlSZ 1</<2..030)
(1-2)" 1
S = 5 :E
(1-2x2)" 9
Q=" =3
2 2
2-2x1)
(2-2x2?)
Ay = > =
19
Thus, A={2 2
0 2

2x2

(ii) Here, Az[al.j ]M =|—2i+3j
L a,, =]-2x1+3x1|=1

1<i<21<j<2

a, =|-2x1+3x2|=4 [ |-1=1]
ay =|-2x2+3x1|=1
ay, =|-2x2+3x2|=2
1 4
12

A

2x2

4. Construct a 3x2 matrix whose elements are given by a, = e =sin jx.

Sol.  Since, A=|a,| 1<i<m and 1<j<n,i, jeN

mxXn
. A=[etsinjx| ;1<i<31<j<2
X
= a, =e€".sinl.x=e"sinx
a, =e".sin2.x=e"sin2x
_ 2x _: _ 2x _:
a, =e".sinl.x=e"sinx

a, =e*.sin2.x=¢"" sin 2x



Sol.

Sol.

a;, =e " .sinl.x=¢"sinx
a, =€ ".sin2.x=e¢"sin2x
e'sinx e sin2x
- A=| e*sinx €™ sin2x
esinx e sin2x
3x2

Find values of a and b if A = B, where

[a+4 3b] 2
Ao a und B = 2a+2 b +2
| 8 6, 8 b'-5b
We have,
[a+4 3b] 2
L andB:{za” bz+2}
L 8 _6_2><2 8 b*—5b %2
Also, A=B

By equality of matrices we know that each element of A is equal to the
corresponding element of B, thatis a; =b; foralliandj.

a,=b,=>a+4=2a+2=a=2
a,=b,=3b=b"+2=b>=3b-2
And a,, =b,, = -6 =b>—5b

= -6=3b-2-5b [+ b =3b—2 |
=2b=4=b=2

sa=2and b=2
S . NCI
If possible, find the sum of the matrices A and B, where A= - and
B {x y z}
a b c
We have, A= \/5 ! and B = Y2
2 2x2 a b c 23

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.
3 1 -1 2 1 -1
If X= and Y = , then find
5 2 3 7 2 4
(i) X+Y.
(ii) 2x - 3Y



Sol.

Sol.

(iii) a matrix Z such that X + Y + Z is a zero matrix.

1 -1 2 1 -1
We have, X = and Y =
5 -2 3], 72 4],

. 342 1+1 -1-1 5 2 =2
(i) X+Y= =
547 =242 -3+4] |12 0 1

31 -1 6 2 2
(ii) - 2x=2 =

5 23 10 4 -6

2 1-1 6 33
and 3y =3 =

7 2 4 21 6 12

6-6 2-3 243 0 -1 1
 2x-3y= =

(oY)

10-21 —4-6 —-6-12| |-11 -10 —18
3+2 1+1 —1—1}{5 2 —2}

I
(i) x+y {5+7 242 —3+4] [12 0 +1

0 00
Also, X+Y+7Z=
0 00
We see that Z is the additive inverse of (x+ y) or negative of (x+y)
7= 2 z=—(x 47
-2 0 -1

Find non-zero values of x satisfying the matrix equation:

2x 2] [8 5x] _[(x*+8) 24]
X +2 =2 .
|3 x| |4 4x] I (10) 6x |
Given that,

[2x 2] _[8 5x| _|(x*+8) 24
X +2 =2

|3 x| |4 4x] i (10) 6x |

2% 2x] [16 10x] [2x*+16 48
= + =
| 3x x? 8 8x 20 12x

2x*+16 2x+10x} ~ [2)(2 +16 48 }

= 2
| 3x+8 X" +8x 20 12x
= 2x+10x =48
=12x=48
SX= 48 =4

="



01 0 -1
9, If A = - and B= { 0 , then show that

(A+B) (A-B) A~ B

01 0 -1
Sol. Wehave, A= and B=
1 1 1 O

0+0 1-1 00
1+1 140 |2 1]

d(A B) 0-0 1+1 0 2
an — = =
1-1 1-0] [0 1],

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.

Now, (A+B)M.(A—B)M={O+O O“ﬂ{o 0} ...... (i)

0+0 4+1 0 5
Also, A’=A.A

-l ]

o ?::H i

maw=ss = |
lon f’;;%} -

o L

Thus, we see that
(A+B).(A-B)#A’-B |:us1ng Egs.(i )and(zz):l

0 0 2 1
= * Hence proved.
05 1 3

I 3 2|1
10. Find thevalueofx,if[1 x 1] |2 5 1|[2|=0
I5 3 2||x



1 3 2 1
Sol.  Wehave, [I x 1]1X3 2 51 21 =0
15 3 23><3 3x1
= [1+2x+15 3+5x+3 2+x+2] =0

:>[16+2x 5x+6 x+4]1X3 2 =0
X

3

:>[16+2x+(5x+6 2+ x+4 x]
= [16+2x+10x+12+x" +4x]=0

=[x*+16x+28]=0

= [ X +2x+14x+28]=0

= (x+2)(x+14)=0

Lx=-2-14

5 3
11. Showthat A :{ 2} satisfies the equation A*> ~3A—-77 =0 and hence find

A,

5 3
Sol. Wehave, A=
-1 2

) 5 375 3
LA =AA= .
-1 =2]]-1 =2
[25-3 15-67] [22 9
| -5+2 344 |31
5 3715 9
3A=3 =
-1 2| |3 -6
1 0] [7 0
And 71=7 =
o 1170 2
) 22 9115 97 [7 0
A =3A-TI = - =
3 1| |-3 -6| |0 7
[22-15-7 9-9-0
| 343-0 1+6-7



0 0
1o o
=0 Hence proved.
Since, A>-3A-71=0
= A"[(A)-34-71]=A"0
= ATAA-34"A=TAT=0 [ A10=0]
= IA-31-7A" =0 [+ A"A=T]
= A-31-TA" =0 [ A T=A"]
= -TA =—A+3I]

_—5—3+30_—2—3
L1 o200 3] |1 5
A_lz_—l -2 3
711 5
12. Find the matrix A satisfying the matrix equation:
2 1 -3 2 1 0
A = .
3 2 5 3 0 1
2 1 -3 2 1 0
Sol.  We have, A. =
32 22 5 3 22 0 1 22
a b
Let A
|:C di|2><2
12 1jja b||-3 2| |10
13 2]le 45 3] |01
2a+c  2b+d ||-3 2 1 0
j— =
3a+2c 3b+2d|| 5 -3 0 1
{—6a—3c+10b+5d 4a+2c—6b—3d}_{1 0}

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

=4a+2c—-6b—-3d =0 ........ (ii)

= 6a+dc-9c-6d=1 ....(iv)
On adding Egs. (i) and (iv), we get
ct+b-d=2=d=c+b-2............. (v)



13.

Sol.

On adding Egs. (ii) and (iii), we get
—5a—4c+9b+7d=0 ... (vi)

From Egs. (v) and (vii)
=c+b-2=1-a=a+b+c=3 ....(viii)
=a=3-b-c
Now, using the values of a and d in Eq. (iii) , we get
—9(3-b—c)—6c+15b+10(=2+b+¢)=0
= 274+9b+9c—6¢+15b-20+10b+10c =0
= 34b+13c=47 ... (ix)
Now, using the values of a and d in Eq. (ii), we get
4(3-b-c)+2c-6b-3(b+c—-2)=0
=12-4b—4c+2c—-6b—-3b—-3c+6=0
= -13b+5¢=-18....(x)
On multiplying Eq. (ix) by 5 and Eq. (x) by 13, then adding, we get
—169bh —65¢ =-234

170b+65¢ =235

b=1

= —13><1—50=—18|:fr0m Eq.(x)]
= -5¢=-18+13=-5=c=1
~ a=3-1-1=1and d=1-1=0

A

4 -4 8 4
FindA,if |1 |A=|-1 2 1}.

3 -3 6 3

4 -4 8 4
We have, | 1 A=-1 2 1

3 -3 6 3] .

4 -4 8 4
<1 [x y z]1X3 =-1 2 1
3 -3 6 3],



14.

Sol.

15.

Sol.

4x 4y 4z -4 8 4
=>lx y z|=|-1 21
3x 3y 3z -3 6 3
=>4x=-4=>x=-1,4y=8
= y=2and 4z=4

=z=1
.-.A=[—1 2 1]
3 4
2 2 ] 5 S
IfA|1 1 and B= : A , then verify (BA)" # B°A”.
2 0
3 21 2
Wehave, A |1 1 and Bz{ }
1 2 4
2 O 2X3

2 1 2
. BA= L 24 11
e 2 0 3x2
_|6+1+4 8+1+0 | |11 7
34248 —4+2+0] |13 2
1 =7(11 =7
And (BA).(BA)=
13 2|13 2
, | 121-91 -77+14 30 -63 _
= (BA) = = (D)
143-26 -91+4 117 -87
) 2 1 2 2 1 2
Also, B-=B.B=
12 4] (1 2 4],
So B’ is not possible, since the B is not a square matrix.

Hence, (BA)2 # B*A’.
If possible, find the value of BA and AB, Where

2 12
A= B=
I

21 2
We have, A= B=
1 2 4] .

N \S R N
N L =

i O SN
\SIERV

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.]

4
2 1 2
. AB= B=|2
L24l, |
L 3x2

_{8+2+2 2+3+4} 12 9}

N L =

4+4+4 1+6+8 ] |12 15
4
2.1 2
And BA=|2 3
) 12 4] .

3x2

4x2+1 4+2 8+4 9 6 12
=| 4+3 2+6 4+12|=|7 8 16
2+2  1+4 248 4 5 10
16. Show by an example that for A#0, B#0,AB=0.

0 -4 35
Sol. Let A= #0and B=
0o 2 0 0

0 0
S AB= {0 0} =0 Hence proved.

1 4
2 40
17. Given A ={3 9 6} and B=|2 8]15 (AB)'=B'A"?
1 3

1 4

2 4 0
Sol. Wehave, A = and B=|2 8
39 6], | 3

3x2

b 2+8+0 8+32+0 ] [10 40
1341846 12+72+18| |27 102

And (AB)'=E£) 12072} (i)

2 3
1 21
Also, B'= and A'=|4 9
4 8 3| .
X 0 6



8+32+0 12+72+18 40 102
Thus, we see that, (AB)’=B’A’ [Using Egs. (i) and (ii)]

2 3 -8
18. Solvefor xand y, x| |+y| _|+ =0
1 51 |-11

2 3 -8
Sol. We have, x +y + =0
1 51 |-11
2x 3.y -8
= + + =0
X 5.y —11
2x 3y =8 0
s =
x Sy -l11 0
o 2x+3y-8=0
=4x+6y=16 ...(i)
and x+5y—-11=0

=4x+20y=44 ... (i)

On subtracting Eq. (i) and from (ii), we get
14y=28=y=2

oo 2x+3x2-8=0

=>2x=2=x=1

24840 3+1846 ] [10 277
B'A'—{ }—{ } (if)

sox=land y=2
19. IfXandY are 2x2 matrices, then solve the following matrix equations for X
andY
2 3 -2 2
2X + 3Y = ,3X +2Y =
4 0 1 -5
Sol.  We have,

2X + 3Y = 23 j
=14 0 (D)

-2 2 .
And 3X +2Y = (D)
1 -5
On subtracting Eq. (i) from Eq. (ii), we get

2-2 2-3
.a($¥+2Y)—(2X+3Y):{ }

1-4 —5-0
4 -1
(x—y)z{_3 _5} ... (i)



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

(5X+5Y){(5’ 5}

-5

ifo 57 [o 1
D=5 ST

On adding Egs. (iii) and (iv), we get
-4 0
:>(X—Y)+(X+Y):{ }

-2 -6
-2 0

= 2X=2
=

-2 0
X =
-1 3
From Eq. (iv),
-2 0 0 1
+Y =
-1 3 I -1
2 1 -2 0
and X =
2 2 -1 3
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]1X2 and B=[7 3]1X2

~Y

X
Let C = { } is a non-zero matrix of order 2x1.
y 2x1

~AC=[3 5] H =[3x+5y]
y

X
And BC=[7 3]{ }=[7x+3y]

y
For AC=B(,
[3x+5y]=[7x+3y]
On using equality of matrix, we get
= 3x+5y=T7x+3y
=4x=2y

= x=1t
2)’

= y=2x



21.

Sol.

22.

Sol.

el

We see that on taking C of order 2x1, 2x2, 2x3, ...... we get
x ][ x x][x x x
C= , N N
| 2x ]| 2x 2x]| {2)6 2x 2x}
In general,
k[ k k]
C= , etc.....
|2k || 2k 2k |

Where, k is any real number.
Give an example of matrices A, B and C such that AB = AC, where A is non-zero
matrix, but B #C.

10 2 3 2 3
Let A= ,B= and C = [- B#C]
0 0 40 4 4

.-_AB:B g}ﬁ (3)H(2) (ﬂ ...... (i

e} 0220

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
If A = , B= and C= , verify
-2 1 3 4 -1 0

(i) (AB)C = A(BC)
(i) A(B+C) = AB+AC.

{1 2} {2 3} {1 O}
We have, A = , B= and C =
-2 1 3 4 -1 0
1 22 3 2+6 3-8 8§ =5
L P Et s v e
2 1|3 4| |4+3 —6-4| |-1 —10
{8 —5}{1 O}
And (AB)C =
-1 -10{||-1 O
8+5 0] [13 0 ,
:{—1+10 0} {9 0} (i)
2 3410
Again, (BC) ={ }{ }

3 4j/-1 0



23.

2-3 0 -1 0
3+4 0 7 0
F b o
And A(B
2 1
1+14 0 13 0]
. } o of
+2+7 0 0
. (AB)C = A(BC) usmg Egs. (i) and (ii)]
(B+C)= _1 0| |3 3
i ( Tl olT[2 4
And A(B+C) { }{ }
[3+4 } {7 }
= (iii)
—-6+2 —6-4 —-10
L }F 4
Also, AB=
3
| 2+6 — 8
|-4+3 —6-4| |-1 -10
E }F o125 o1 o
And AC=
-2 1{-1 0 2-1 0 30
{8 —5} {—1 0}
~AB+AC = +
-1 -10| |-3 O

7 -5 ]
= AB+AC= ....(lv)
-4 -10

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

x 0 0 a 0 0

If P={0 y O|and Q=0 b 0], thenprove that
0 0 z 0 0 ¢
xa 0 O

PO=0 yb 0 |=QP.
0 0 zc



Sol.

24.

Sol.

25.

Sol.

x 0 O|la 0 O xa 0 O
PO=|0 vy O} 0 b 0[=|0 yb 0| ...(d)
0 0 z||0O O ¢ 0 0 zc
a 0 Ollx 0 O ax 0 O
and QP={0 b 0|0 y 0= 0 by 0| ..(i)
0 0 ¢c||]0 O z 0 0 zc

Thus, we see that, PQ=QP [using Egs. (i) and (ii) ]
Hence proved.

-1 0 -1 1
If[2 1 3]|-1 1 0| 0 |=A, then find the value of A.
0 1 1]/-1
-1 0 -1 1
Wehave, [2 1 3]|-1 1 0|/ 0|=A
0 1 1]|-1
-1 0 -1
~[2 1 3]|-1 1 0|=[2-1+0 0+1+3 -2+0+3]
0 1 1

=[-3 4 1]

Now,[-3 4 1]/ 0 |=A

~A=[-3 4 1]| 0

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

5 3 4
8 7 6
A(B+C)=(AB+AC) .
We have to verify that, A(B+C)=(AB+ AC)

5 3 4 -1 2 1
We have, A=[2 1],B= and C=
8 7 6 1 0 2

-1 21
If A =2 1],B={ }and C:{ 0 2]thenverifythat

1



~A(B+C)=[2 1]{

oy

=[8+9 10+7 10+8]
=[17 17 18] ..(0)

5-1 3+2 4+1
8+1 7+0 6+2

Also, AB=|2 1]{5 3 4} ..... (i)
=[10+8 6+7 8+6]=[18 13 14]
-1 21
And AC=[2 l]{ }
1 0 2

=[-2+1 440 2+2]=[-1 4 4]
~AB+AC=[18 13 14]+[-1 4 4]

=[17 17 18] ..(ii)

. A(B+C)=(AB+ AC) [using Egs. (i) and (ii)]

Hence proved.
1 0 -1

26. IfA=|2 1 , then verify that A>+ A= A(A+1), where I is 3x3 unit matrix.

S o=

3

1

0

Sol.  We have, A :{ 1
1

=AA
0 -1
1
1

1
=|2
0

3
1
1
CAT+HA=14 4 }+2 1



27.

Sol.

1 0 -1 1 00 2 0 -1
Now, A+ ={2 1 3 |+/0 1 0|=|2 2 3
0 1 1 0 0 1 01 2
1 0 -1{{2 0 -1 2 -1 -3
And A(A+1)=|2 1 3 ||2 2 3 |=|6 5 7| ..(i)
01 1(/0 1 2 2 3 5
Thus, we see that A+ A= A(A+1) [using Egs. (i) and (ii)]
4 0
0 -1 2
If A = and B =|1 3| then verify that:
4 3 4
2 6
H(A)y=A
(ii) (AB)'= B'A
(iif) (k4)'= (kA) .
4 0
0 -1 2
We have, A = and B =|1 3
4 3 4
2 6
(i) We have to verify that, A’=A
0 4
LA'=1-1 03
2 -4
0 -1 2
And A'= = A Hence Proved.
4 3 4

(ii) We have to verify that, AB’=B’A’

39
-~ AB=
{11 —15}

3 11
= AB=
o )

0 4
4 1 2 3 11
And B'A'= -1 3 |=
0 3 6 9 -15
2 4

=(AB)’ Hence proved.
(iii) We have to verify that, (kA)'=(kA")



{O —k 2k }
Now, (kA) =
4k 3k -4k
0 4k
And (kA)'=| -k 3k
2k -4k
0 4k
Also, kA'=|-k 3k |=(kA)' Hence proved.
2k -4k
1 2 1 2
28. If A=|4 1|and B=|6 4]|,then verify that:
5 6 7 3

() (2A+B)' =2A'+B
(ii) (A-B)'=A-F

1 2 1 2
Sol. Wehave, A ={4 1 |and B=|6 4
5 6 7 3
2 4 1 2 3 6
(i) . (2A+B)=|8 2 [+|6 4|=|14 6
110 12 7 3 17 15
3 14 17
And (2A+B)'=
|6 6 15
1 45 1 6 7
Also, 2A'+B'=2 +
21 6 2 43
3 14 17
= = (2A+ B)' Hence proved.
6 6 15

1 2 1 2 0 O
(i) (A-B) =|4 1|-|6 4|=|-2 -3
5 6| |7 3] |23
0 -2 —2}

And (A-B)'= 0 3 3

1 4 5 1 6 7
Also, A'-B'= —
21 6 2 4 3




29.

Sol.

30.
Sol.

31.

Sol.

32.

|0 -2 2

10 3 3

= (A-B)’ Hence Proved.

Show that A'A and AA’ are both symmetric matrices for any matrix A.
Let P=A’A

- P=(AAY)’

— A'(A‘)'I:'-. (AB|)|:| — B'A']

=A'A=P

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

Similarly, let Q=AA’

Q':(AA')': (Al)v(A)v

= A( A') '=0

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

Let A and B be square matrices of the order 3x3.Is (AB)2 =A’B’? Give reasons.

Since, A and B are square matrices of order 3x3 .

~.AB’ = AB.AB
=ABAB

=AABB [ AB = BA]
=A’B’

So, AB* = A’B” is true when AB=BA

Show that if A and B are square matrices such that AB = BA, then
(A + B) = A>+ 2AB + B

Since, A and B are square matrices such that AB=BA

~.(A+B) =(A+B).(A+B)

=A’+AB+BA+ B’

=A’+ AB+AB+B’ |- AB=BA]

= A>+2AB+ B* Hence proved.

1 2 4 0 2 0
Let A = ,B= , C= ,a=4, b= -2, then show that:
-1 3 1 5 1 2

(AJA+(B+C)=(A+B)+C
(b)A(BC)=(AB) C

(c) (a+b)B=aB +bB

(d) a(C-A) =aC-aA

(e) (A=A

(f) (bA)T= bAT



Sol.

(g) (AB)™= BTAT
(h) (A -B)C = AC- BC
(i) (A - B)T= AT- BT

{1 2} {4 0}

We have, A = ,B= ,

-1 3 1 5
i

C= and a= 4, b=-2.

1 2
'A+(B+C)—12+60—72
® 1o 372 3 |1 6

5 2 2 0
And (A+B)+C=L) }{ }

8 1 -2

7 2
:L 6}:A+(B+ C) Hence proved.
) (BC)_4 off2 o] [8 0
(i) “11osll1t =277 =10
1 218 0
-1 3|7 =10
[ 8+14 0-20] [22 —20
|-8+21 0-30| |13 =30
1 27[4 0] [6 10
Also, (AB)={ }{ }={ }
-1 311 5| |-1 15
6 10][2 0
ame= S ) 5]
-1 151 =2

[22 20
113 =30

And A(BC)

} = A(BC) Hence Proved.

(iii) (a+b)B=(4—2)ﬁ 2} [-a=4,b=-2]

(8 0
|12 10
and aB+bB=4B-2B

[16 0] [8 0
14 20 [2 10




B 8 0
12 10
=(a+b)B Hence Proved.

(iv) (C—A):F_l 0—2}:{1 —2}

I+1 -2-3 2 =5

and a(C—A):E __280}

8 0 4 8 4 -8
Also, aC—aA = - =

4 8| |4 12 8 —20
=a(C-A) Hence Proved.
w ar=| ! 27 1 -1
Vv = =

-1 3 2 3

1 27
Now, (AT )T =

-1 3]

= A. Hence Proved.

(vi) (bA)' {_2 M

G
[ 2
-4 -6

-2 2

- bA" ={ }=(bA)T Hence proved.

win as—| L 2[4 O] 42 0+10]_[6 10
-1 341 5 —-4+3 0+15 -1 15

~.(AB) = { ° _1}

10 15

s 14 11—l 6 -1
Now, B'A" = =
0 52 3 10 15

T

=(AB) Hence proved.

i) (A_B){l—zt 2—0}:{—3 2}

-1-1 3-5 -2 -2



(A—B)C:{j _ﬂﬁ _Oz}:{:z _ﬂ (D)
wow e 2 0 ]
e A

4-8 —4-0

- AC-BC=
1-7 -6+10

|4 A4

-6 4

=(A-B)C [using Eq. (i)] Hence proved.
(ix) (A-B)" :{ =4 2_0}

} [using Eq. (ii) and (iii)]

~1-1 3-5
[-3 27 [3 -2
2 2] |2 =2
g |l T[4
2 3]0 5

-3 -2 T
=l =(A+B) Hence proved.

cosg sing 5
33. IfA= then show that A" =

cos2g sin 2g
—sing cosgq

—sin 2g cos 2¢q

cosg sing
Sol. Wehave, A= )
—sing cosgq

cos sin oS sin

.-.A2=A.A={ >4 QH >4 q}
—sing cosq||—sing cosgq

B I cos’ g—sin’ ¢ €0sg.sin g +singcosq

| —sin gcosg—cosgsing —sin’+cos’ ¢

cos?2 2sin gcos

= ) 7 7 q} [ cos? @ —sin’ @ = cos 29]

| —sin gcosg cos2q

[ cos2g sin2g

= . [ sin 260 = 25sin 6.cos 9] Hence proved.
| —sin2q cos2q




0 —x 0 1 ) .
34. IfA = ,B= and x° =-1, thenshow that (A + B) =A°+B

x 0 1 0
0 —x 0 1 )
Sol. Wehave, A = ,B= and x” =-1
x 0 1 0
0 —x+1
. (A+B)= gy
x+1 0
2 0 —x+1 0 —x+1
And (A+B) =
x+1 0 x+1 0

1-x? 0 .
={ 0 1—x2} (D)
Also, A" = aa=|® X0 F|_| 0
’ ' x O |qlx O 0 -x2
wa g oppo|0 1[0 1]_[1 0
n = . = =
1 0|1 O 0 1
—x*+1 0 1-x* 0
Now, A2+B2=| * 7 - using Eq. (i
[ 0 —x*+1 0 1-x* [ &2 ()]

=(A+B)’ Hence Proved.
0 1 -1
35. Verify that A2=1, when A=|4 -3 4

3 3 4
0 1 -1
Sol. Wehave, A=|{4 -3 4
3 3 4

0o 1 -1][o 1 -1
JA'=|4 3 4|4 3 4 [ A2:A.A]
3 3 4|3 -3 4

= I Hence proved.

Il
S O =
oS = O
- o O

36. Prove by Mathematical Induction that (A’)" = (A” )' where ne N for any square

matrix A.
Sol.  Let P(n):(A")" =(A")'



37.

Sol.

L P(1): (4) = (4)

= A'=A'=P(1) is true.

Now, P(k):(A')" = ( )

Where k € N

And P(k+1):(A)" =(A)

where P(k+1) is true whenever P(k) is true.
P(k+1):(A)".(4) =[ 4]

(A%).(A) =[ A

(aA)=[a] [ (A) =(A") and (AB)=B'A'|

(A*) = [A"“]‘ Hence proved.

Find inverse, by elementary row operations (if possible), of the following
matrices

3
o ]

-3
(ll){ 5 6}

1 3
i) Let A=
(i) Le B 7}

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

1 3] [1 0
. = A
S

Lo OA[ R, >R, +5R ]
= = " R —
0 22| |51 P
1 3] 1 0 1
= = Al R, ->—R,
0 1] [5/22 1/22 22
1 0] [7/22 -3/22
= = A [ R >R -3R]
0 1] [5/22 1/22
1 0] 1[7 -3
= =— A
0 1| 22/5 1

= [ = BA, where B is the inverse of A.
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B=—
22|15 -1

(ii) Let A=L12 _ﬂ

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

=L oo o)

1_3—10A" R +IR
[ v

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

Xy 4 8 w .
38. If = , then find values of x, y, z and w.
z4+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-y and (6—y).y=8

=y —6y+8=0

= y'—4y-2y+8=0
=(y-2)(y-4)=0

= y=20ry=4

sx=6—-4=2
or x=6-4=2 [vx=6-)]
Also, z + 6=0

=>z=—6and w=4
s x=2, y=4 or x=4, y=2, z=-6 and w=4

1 5 9 1
39. IfA = {7 12} and B :{7 8] find a matrix C such that 3A + 5B + 2C is a null

matrix.
1 5 9 1
Sol. Wehave, A= . and B=

12
a b
Let Cz{ }
c d

~3A+5B+2C=0



3 15 45 5 2a 2b 0 0
= + + =
21 36 35 40 2¢ 2d 0 0
48+2a 20+2b 0 0
- =
56+2c¢ 76+2d 0 0
=2a+48=0=>a=-24
Also, 20+2b=0=b=-10

56+2c=0=c=-28
And 76+2d =0=d =-38

24 -10
C
{—28 —38}
3 -5 . 5 .
40. If A = 4 3 ,then find A° —5A—-14/.Hence, obtain A3.

3 -5
Sol.  Wehave, A = (D)
-4 2

) 3 -5][3 -5
L AT=AA =
-4 210-4 2
29 -25 )
= 2L
20 24
2 29 -25 15 =25] [14 0
S AY—5A-141 = _ _
20 24 -20 10 0 14
[0 o0
1o 0
Now, A>—5A—141=0
=AA*-5AA-14AI=0

= A -5A’-14A=0[ Al =A]
= A’=5A"=14A

ol PRV I Usine Eas. (1) and (i
720 24 4 2 [Using Egs. (i) and (ii)]

145 —125] [42 =70
={—100 120}{—56 28}
187 195
Z{—156 148}

41. Find the values of a, 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
Sol. Wehave, 3 = +
c d -1 2d c+d 3

3a 3b| | a+t4 O+a+b
:{3c 3d}{c+d—1 3+2d}
=3a=a+4=a=2;
3b=6+a+b
=3b-b=8=b=4;
3d=34+2d=>d=3
and 3c=c+d-1
= 2¢=3-1=c=1
-s.a=2,b=4, c=1and d=3

2 -1 -1 -8 -10
42. Find the matrixAsuchthat|{l 0 [A=|1 -2 -5
-3 4 9 22 15
2 -1 -1 -8 -10
Sol. Wehave, |1 0 A=|1 -2 -5
-3 4 9 22 15

3x2 3x3
From the given equation, it is clear that order of A should be 2x3

a b ¢
Let A=
oo

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

=| a+0d b+0.e c+0.f |=| 1 -2 =5
| 3a+4d -3b+4e -3c+4f | 9 22 15
[ 2a—-d  2b—-e 2¢c—f | [-1 -8 -10
= a b c =1 -2 =5
| —3a+4d -3b+de 3c+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

1 2 -5
A=
34 0
1 2 )
43. If A = , then find A +2A+71.

Sol. Wehave, A { }

S8
[Li e s
LA 42A+7 = {8 9} E ng ﬂ:[i: 188}

cosa  sino 5 .
44, If A= ] and A~ = A', then find value of a.
—sinx  coso

cos  sin , |cosa —sina
Sol. Wehave, A= ] and A'=|
—sin  cosol sina cosa

Also, A'=A"
= AA' = AA’

cosa  sind || cosa —sino
=1=| " .
—sinx cosa || sin@  coso

1 0 cos’a +sin’ 0
= = c 2 2
0 1 0 sin“a+cos” o

By Using equality of matrices, we get
cos’a+sina=1
Which is true for all real values of « .

0 a 3
45. Ifthematrix |2 b -1]isaskew symmetric matrix, then find the values of a,
c 1 O

b and c.



Sol.

46.

Sol.

0 a 3
Let A={2 b -1

c 1 0
Since, A is skew-symmetric matrix.
LA'=-A
0 2 ] 0 a 3
=la b 1|=—|2 b -1

3 -1 0 c 1 0
(0 2 ¢] [0 —-a -3
=la b 1|=|-2 -b +1
3 -1 0] |[-¢ -1 ©

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

If P(x) :{
We have,

P(x):{ cos x sinx}

—sinx COS X

cosy siny
.'.P(y)={ }

co.sx s1nx} then show that P(x).P(y)=P(x+y)=P(y).P(x).
—sinx cos x

—siny cosy
cosx sinx cos sin
Now, P(x).P(y):{ . } { , Y y}
—sinx cosx||[—siny cosy

COSX.COS y—sinx.siny  cosx.sin y+sinx.cosy
| —sin x.cos y—cos x.siny —sin x.sin y +CoS X.COS y

[ cos(x+y) sin(x+y) _
B | —sin(x+y) cos(x+y) ()

. cos(x+y)=cosx.cos y—sinx.siny
and sin (x+ y) =sin x.cos y +cos x.sin y

And P(x+y):{cos(x+y) sin(x+y)} (i)

—sin(x+y) cos(x+y)|

AlSO,P(y),P(x)z{COSy siny}{cosx sinx}

—siny cosy||—sinx cosx



47,
Sol.

48.

Sol.

COS y.COS X —sin y.sin x COS y.Sin x +sin y.cos x }

| —sin y.cosx—sinx—cosy —sin y.sin x+Co0S y.COS X

[ cos(x+y) sin(x+y)

B | —sin(x+y) cos(x+y)

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

If A is square matrix such that A2= A, show that (I + A)3=7A + L.

Since, A=A and (I+A).(I+A)=I"+IA+ Al + A®

=1’ +2Al+ A

=I1+2A+A=1+3A

And (I+A).(I1+A)(I+A)=(1+A)(I+3A)

=1’ +3Al + Al +3A°

=1+4Al+3A

=1+7A=TA+1 Hence proved.

If A, B are square matrices of same order and B is a skew-symmetric matrix,
show that A'BA is skew symmetric.

Since, A and B are square matrices of same order and B is a skew-symmetric matrix
i.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'BA'=A'-BA=-A'BA

Hence, A'BA is a skew-symmetric matrix.



49,

Sol.

50.

Sol.

Matrices
Long Answer Type Questions

If AB = BA for any two square matrices, then prove by mathematical induction

that (AB)" = A"B"

Let P(n):(AB)" = A"B"

~P(1):(AB) = A'B' = AB = AB

So, P(1) is true.

Now, P(k):(AB)" = A‘B* ke N

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

- P(K+1:AB)"" = A*' B!

— AB*.AB'['- AB = BA]

— A'B*.BA= A'B*"'A

= A'AB"' = AY'BY!

= (AB)" = A B!

So, P(k+1) is true for all ne N, whenever P(Kk) is true.

By mathematical induction (AB)=ArBn is true for all ne N.
0 2y z

Findx,y,zif A=|x y —z|satisfiesA'=A-1,

X -y z
0 2y =z 0O x x
Wehave, A=|x y —z|and A'=(2y y -y
X -y z z -z z
Also, A'=A""
= AA'= AA” [ AAT =1 ]
= AA'=1
[0 2y z][0 «x «x 1 0 0]
=>|x y -—-z|2y y =y|=/0 1 0
X -y z |z -z z 0 0 1]
C4yrezr 2yP-Z22 2y'+22 ] [1 00
=|2y'-2" X+y’+z27 x¥-y'-z|=|0 1 0
2y’ +z° X =y -2 X +y -7 0 0 1

= 2y -7 =0=2y" =7



St L
3
2
2_% :+L
y > y=x z
Also, x> +y* +z° =1
1 1
=x=l-y -z =1-——
’ 6 3
3.1
6 2
:>x—+L
2
1 1
x=t,—,y=t—
2 6
and z=%t—

51. Ifpossible, using elementary row transformations, find the inverse of the
following matrices

2 -1 3
@M|-5 3 1
3 2 3
2 3 -3
G)|-1 2 2
11 -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 A=IA

2 -1 3] [t 00
(@M= |-5 3 1]|=|0 1 0[A
-3 2 3| |0 0 1



41=l1 1 O|A[- R—>R-R)]
-1 |-1 -1 1

2
0
-1 1 7 2 1 0
2
0
1 7172 1 0
=0 -1 -17||-5 =2 0|A [+ R,>R,-3R]
0 0 -1]J-1 -1 1
-1 0 -10]|[-3 -1 0
=0 -1 -17|-5 -2 OA{
0 0 1|1 1 -1

" R — R +R,
and R, — —1.R,

-1 0 0{|7 9 -10
=0 -1 0}|12 15 -17|A

{ R — R +10R, }
0 0 1|1 1 -1

and R, - R, +17R,

1 0 0|[-7 -9 10
R —-1R
=0 1 0}-12 -15 17|A
and R, — —1R,
10 0 1 1 1 -1
-7 -9 10
So, the inverse of Ais | —-12 -15 17
1 1 -1
2 3 3 1 00
@ ..|-1 -2 2=/0 1 0]A
1 1 -1 0 01

=0 -1 1|=/01 1A

{ R, > R, +R, }
1 1 =1] |0 0 1

and R, - R, 2R,



01 -1] [1 0 =2
=(0 0 0|=|2 1 2|A[- R >R +R]
11 1] |00 1

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 =17 [1 0 0
(i) ~|5 1 0[=/0 1 0|A

01 3 0 0 1
2 0 -1] [1 0 0
=3 1 1|=|-1 1 O|A[- R, >R —R]
01 3]0 01
2 0 =11 [1 0 0
"~ R, >R,—R
=11 2|=|-2 1 0]|A
and R, - R, + R,
21 2] |1 01 :
(2 0 1] [ 1 0 O]
s s R, >R, +R
=0 1 =Z|=|-= 1 014 1
2 2 and R, - R,——R,
11 2 0 1 2
(2 0 1] [ 1 0 O]
5 5
=0 1 S 1= 1 0|A[+ R >R -2R]
01 3] [0 0 1]
2 0 -1 1 0 0
5 5
=0 1 =|=|-= 1 O0|A[+ R >R -R]
2 2
0 0 1 > -1 1
L 21 L2 |
1 0 -1 1 0 0
2 2 {
- ‘* R —>—R
:01%:751014 17N
and R, — 2R,
0 0 1 5 =2 2




1

100 3 -1 1| |~ R->R+=R
=10 1 0|=|[-15 6 -5|aA 25
0 01 5 2 2 ana,’RQARZ—ER3
3 -1 1
Hence, | =15 6 -5 is the inverse of given matrix A.
5 =2 2
2 3 1
52. Expressthematrix |1 -1 2| asthe sum of a symmetric and a skew-
4 1 2
symmetric matrix.
2 3 1
Sol. Wehave, A=|1 -1 2
4 1 2
1 4
A'= -1 1
1 2 2
2 2 Bl
' 45 2
Now, 22411y 5 3]o2 o4 3
2 2 3 4 2
5 3 2
L 2 ]
0o 1 =
CJo 2 =3 2
and AZA L 5 o 102l o L
2 2 3 L o 2
3 21
L2 2 i
2 2 Bl 0 1 =3
2 2
JAYA _ATA 1y 3o 0 4
2 2 2 2
23 ol |32 2Ly
12 2 1 L2 2 i

Which is the required expression.



