CHAPTER

Chapter Objectives

This chapter will help you understand :

| e o o |
MATRICES -

» Matrices : Order of matrix; Types of matrices; Operations on matrices; Properties of multiplication of matrices; Transpose
of matrix; Symmetric and skew symmetric matrices; Elementary operations and Invertible matrix.

f@: Quick Review

% Matrix is a concept of linear algebra, and it has wide
applications in many fields, including economics,
statistics, computer programming, operations
research, industrial organisation and engineering.

% Multiplication of two matrices can be illustrated
from input-output models which are used to
illustrate producer theory in economics.

% The concept of matrices originated in the work of
the two mathematicians Arthur Cayley and James
Sylvester while solving a system of linear equations.

% In 1857, Cayley wrote Memoir on the Theory of
Matrices.

% Information content of a tree is given by the

negative log of the sum of the probabilities of the

trees it permits (Thorley et al., 1998).

t@: Know the Links

v https://brilliant.org/wiki/matrices/

' www.maths.surrey.ac.uk/explore/emmaspages/optionl.
html

I https://www.britannica.com/science/matrix-mathematics

()
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TIPS... &
% Setting up the Matrix for Solving.

*a Write your equations in standard form.

% Transfer the numbers from the system of equations
into a matrix.

*a Draw a large square bracket around full matrix.

TRICKS... /~

: Recognise the form of the solution matrix.

ar

= Use scalar multiplication.

v

. Use row-addition or row-subtraction.

B /

= Combine row-addition and scalar multiplication in
a single step.

: Work from top to bottom first.

v

= | Multiple Choice Questions

(1 mark each)

Q' 1L A= [aif]mxn

(@ m<n
(c) m=n

is a square matrix, if

(b) m>n
(d) None of these
[NCERT Ex. 3.1, Q. 8, Page 65]
Ans. Correct option : (c)
Explanation : It is known that a given matrix is said
to be a square matrix if the number of rows is equal
to the number of columns.

Therefore,
A = [aif ]mxu

Q. 2. Which of the given values of x and y make the
following pair of matrices equal

3x+7 5 0 y-2
y+1 2-3x||8 4

1
@) ¥="y=7

(b) Not possible to find

is a square matrix, if m = n.

-2
=7, [ J—
© y=7,x=1

-1 -2
(d) x= 3 y= 3
[NCERT Ex. 3.1, Q. 9, Page 65]
Ans. Correct option : (b)

Explanation : It is given that
3x+7 5 1|0 y-2
y+1 2-3x| |8 4

Equating the corresponding elements, we get:

3x+7=0
7
= x=—
3
S5=y-2
= y=17
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(@
(©)

Ans.

Q.4.

(@
(©)

Ans.

Q.5.

(@) px2
(c) nx3

Ans.

y+1=8
= y=7
2-3x=4
2
= x=-—
3

We find that on comparing the corresponding
elements of the two matrices, we get two different
values of x, which is not possible.

Hence, it is not possible to find the values of x and
y for which the given matrices are equal.

. The number of all possible matrices of order 3 x 3

with each entry 0 or 1 is:
27
81

(b) 18

(d) 512
[NCERT Ex. 3.1, Q. 10, Page 65]
Correct option : (d)
Explanation : The given matrix of the order 3 x 3
has 9 elements and each of these elements can be
either 0 or 1.
Now, each of the 9 elements can be filled in two
possible ways.
Therefore, by the multiplication principle, the
required number of possible matrices is 2° = 512.
Assume X, Y, Z, W and P are matrices of order 2
xn,3xk,2xp,nx3and p x k, respectively. The
restriction on 7, k and p so that PY + WY will be
defined are:
k=3,p=n
p is arbitrary, k = 3

(b) kis arbitrary, p =2

d k=2p=3
[NCERT Ex. 3.2, Q. 21, Page 83]
Correct option : (a)
Explanation : Matrices P and Y are of the orders p x
k and 3 x k, respectively. Therefore, matrix PY will
be defined if k = 3. Consequently, PY will be of the
order p x k. Matrices W and Y are of the orders 1 x
3 and 3 x k respectively.
Since the number of columns in W is equal to the
number of rows in Y, matrix WY is well-defined
and is of the order n x k. Matrices PY and WY can
be added only when their orders are the same.
However, PY is of the order p x k and WY is of the
order n x k. Therefore, we must have p = n. Thus, k
= 3 and p = n are the restrictions on 7, k, and p so
that PY + WY will be defined.
Assume X, Y, Z, W and P are matrices of order 2 x
n,3xk,2xp,nx3andp xk, respectively. If n = p,
then the order of the matrix 7X — 5Z is:

(b) 2xn

(d) pxn
[NCERT Ex. 3.2, Q. 22, Page 83]
Correct option : (b)
Explanation : Matrix X is of the order 2 x n.
Therefore, matrix 7X is also of the same order.
Matrix Z is of the order 2 x p, i.e., 2 x n [Since n = p]
Therefore, matrix 5Z is also of the same order.
Now, both the matrices 7X and 5Z are of the order
2 x 1.
Thus, matrix 7X — 5Z is well-defined and is of the
order 2 x n.

Q. 6. If A and B are symmetric matrices of same order,
AB -BAis a:
(a) Skew-symmetric matrix (b) Symmetric matrix
(c) Zero matrix (d) Identity matrix
[NCERT Ex. 3.3, Q. 11, Page 90]
Ans. Correct option : (a)
Explanation : Given that,
A and B are symmetric matrices.
= A=A"andB=PF
Now, (AB-BA) = (AB) - (BAY )
= (AB-BA)Y = BA'-A'B" [By reversal law]
= (AB-BAY = BA-AB [From Eq. (i)]
= (AB - BA) = —(AB - BA)
.. (AB - BA) is a skew matrix.
cosa  —sina
Q7. IfA =] . ,then A + A" = I, then the
sina  cosa
value of o is :
n n
a) — b) —
@ - ®) 3
3r
© = @
[NCERT Ex. 3.3, Q. 12, Page 90]
Ans. Correct option : (b)
Explanation:
Given that,
cosa —sina
A= _.
sina  cosa
AlsoA+ A =1
cosa —sina cosa  sina 10
= . o =
sina  cosa —sina  cosa 0 1
2cosa 0 1 0
= =
0 2cosa 0 1
Equating corresponding entries, we have
= 2cosa =1
1
= cosa =—
2
n
= COSa =COoS—
3
T
a =—
3
Q. 8. Matrices A and B will be inverse of each other
only if
(a) AB=BA (b) AB=BA =0

(c) AB=0,BA=1

Ans.

Q.9.

(d) AB=BA =1
[NCERT Ex. 3.4, Q. 18, Page 97]
Correct option : (d)

Explanation : We know that if A is a square matrix
of order m, and if there exists another square matrix
B of the same order m, such that AB = BA = I, then
B is said to be the inverse of A.

In this case, it is clear that A is the inverse of B.
Thus, matrices A and B will be the inverse of each
other only if AB = BA = 1.

If A= {a B } is such that A2 = I, then
Yy <@

@ 1+a02+PBy=0
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(b) 1-c2+Py=0
(c) 1-a2-By=0
(d 1+a02-By=0
[NCERT Misc. Ex. Q. 13, Page 101]
Ans. Correct option : (c)
Explanation :

. p
I
LAT=AA
fa plfla p
BE ﬂHV ﬂ}
[a?+By af—ap
__ay—ay }
(a2 + By 0
B 0 ﬂy+a2}

A=

Now,
A =1

o

On comparing the corresponding elements, we
have :
a’+py =1
=a’+pfy-1=0
= 1l-a’-fy=0
If the matrix A is both symmetric and skew
symmetric, then
(a) A is a diagonal matrix
(b) A is a zero matrix
(c) A isasquare matrix
(d) None of these [NCERT Misc. Ex. Q. 14, Page 101]
Ans. Correct option : (b)
Explanation : 1f A is both symmetric and skew-

symmetric matrices, then we should have,
A'=Aand A'=-A

a’+py 0
0 By +a

Q. 10.

= A=-A
= A+A=0
= 2A=0
= A=0

Therefore, A is a zero matrix.

If A is square matrix such that A®

Q.11. = A, then

(I + A)?-7A is equal to
(@) A (b) I-A
(c) I (d) 34

[NCERT Misc. Ex. Q. 15, Page 101]
Ans. Correct option : ()
Explanation:

(I+A) =TA=F + A +3PA+3A1-7A
=I+A’+3A+3A*-7A
=1+ A A+3A+3A-TA [ A’ =A]
=I+A-A-A
=[+A*-A

=I+A-A
=1

c(I+A) =7A=1
0 0 4
Q.12. The matrix P=|0 4 0|isa
4 0 0

(a) square matrix

(b) diagonal matrix
(c) unit matrix

(d) None of these

[NCERT Exemp. Ex. 3.3, Q. 53, Page 59]
Ans. Correct option : (a)

Explanation : We know that, in a square matrix
number of rows is equal to the number of columns.
0 0 4
So, the matrix P=|0 4 0

4 00

Total number of possible matrices of order 3 x 3
with each entry 2 or 0 is

is a square matrix.

Q.13.

(@ 9 (b) 27
(c) 81 (d) 512
[NCERT Exemp. Ex. 3.3, Q. 54, Page 59]
Ans. Correct option : (d)

Explanation : Total number of possible matrices of
order 3 x 3 with each entry 2 or 0 is 27 i.e., 512.

2x+y 4x 7 7y-13
I = , then the value of

Q 14. 5x-7 4x y x+6
x+yis
(@ x=3,y=1 b)yx=2,y=3
(c) x=2,y=4 dx=3y=3

[NCERT Exemp. Ex. 3.3, Q. 55, Page 59]
Correct option : (b)
Explanation : We have,
4x=x+6

Ans.

= x=2
And

4x=Ty—13
= 8=7y-13
=T7y=21
= y=3
Sx+y=2+43=5

sin(xz) tan (x)
1 T

Q.15. If A=—

—COS

sin™* —tan™' (7x)
T

equal to
@@ I

B=— then A -Bis

M) O
1
(d) EI

[NCERT Exemp. Ex. 3.3, Q. 56, Page 60]
Ans. Correct option : (d)
Explanation : We have,

(c) 21
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X sin(xr) tan' (xj
A=— 4
& sinl[x] cot™ (mx)
L T
and
—cos™'(xz) tan™ [x
B=— 4
™| sin™ (xj —tan™' (7 x)
| n
l(sin’lxn +cos™ xn) 1 tanlx—tan‘xJ
A—B— T T T T
l(sin'l—sin’1 ] l(cot'l7zx+tan"x)
T T T T
l(m sl -1
—|=1 0 ~rsin” x+cos” x =— and
| 2
0 T |tan'x+cot'x= r
2 2
B
S 200 1
2

Q. 16. If A and B are two matrices of the order 3 x m and
3 x n, respectively, and m = n, then the order of
matrix (5A — 2B) is

(@) mx3

(b) 3x3

(c) mxn

(d) 3xmn [NCERT Exemp. Ex. 3.3, Q. 57, Page 60]

Ans. Correct option : (d)

Explanation : A, and B; ., are two matrices. If m
= n, then A and B have same orders 3 x 1 as each,
so the order of (5A — 2B) should be same as 3 x n.

01
Q.17. If A= [1 0} then A2 is equal to

01 10
(@ 10 (b) 10
01 10
(c) 01 (d) 01

[NCERT Exemp. Ex. 3.3, Q. 58, Page 60]
Ans. Correct option : (d)
Explanation:

e
1

Q. 18. If matrix A = [a;], x ,, where a;= 1if i # j, and 0 if
i = j then A” is equal to
() I
(90

(b) A
(d) None of these
[NCERT Exemp. Ex. 3.3, Q. 59, Page 60]
Ans. Correct option : (a)
Explanation : We have,

A = [agly x5 whereay=1ifi # jand 0if i = .

.-.Az_o :
_1 O_
And
, [0 1]]0 1
A | 0_'[1 o]
Lo
“lo 1]
(1 0 0
Q.19. Thematrix [0 2 0| isa
00 4

(a) identity matrix
(b) symmetric matrix
(c) skew-symmetric matrix
(d) None of these
[NCERT Exemp. Ex. 3.3, Q. 60, Page 60]
Ans. Correct option : (b)

1 00
Explanation: A={0 2 0
0 0 4
1 00
JA'=[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.]

0 -5 8
Q.20. Thematrix | 5 0 12| isa
-8 -12 0

(a) diagonal matrix
(b) symmetric matrix
(c) skew symmetric matrix
(d) scalar matrix
[NCERT Exemp. Ex. 3.3, Q. 61, Page 61]
Ans. Correct option : (c)
Explanation : We know that, in a square matrix, if
b;, when i # j then it is said to be a diagonal matrix.
ere, by, bjz.... # 0 so the given matrix is not a
diagonal matrix.

0 -5 8
Now, B=| 5 0 12
-8 -12 0
0o 5 -8
B'={-5 0 -12
-8 12 0
0o -5 8
=—5 0 12
-8 -12 0
=-B
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.
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Q. 21. If A is matrix of order m x n and B is a matrix such
that AB’' and B'A are both defined, then order of

matrix B is
() mxm (b) nxn
(c) nxm (d) mxn

[NCERT Exemp. Ex. 3.3, Q. 62, Page 61]
Correct option : (d)

EJ'cplanatzon :Let, A= [uij:lmxn and B= [bij]pxq

B'= [bﬁ]w

Now, AB’ is defined, so n = g and B’A is also
defined, sop = m

. Order of B'= [bﬁ}

Ans.

And order of B = [b,.j]

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

[NCERT Exemp. Ex. 3.3, Q. 63, Page 61]

Ans. Correct option : (a)
Explanation : We have matrices A and B of same

mxn

Q.22.

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.

Q. 23. If A is a square matrix such that A = I, then (A —
I + (A + I)>-7A is equal to
(@ A (b) I-A
g I+A (d) 3A
[NCERT Exemp. Ex. 3.3, Q. 64, Page 61]
Ans. Correct option : (a)

Explanation : We have, A= |
A(A=I) +(A+1) =74
:[(A—1)+(A+I){(A—I)2 +(A+1Y —(A—I)(A+I)H
-7A [ @ +b* =(a+b)(a’ +b’ —ab)}
=[ea){ar+r-2a1+ 4+ 14241 - (42~ 1)} - 74
=2A[I+P+1+ = A+’ |-7A [+ A’=Al]
=2A[5I-1]-7A
=8AI-TAI [+ A=Al
=Al=A
Q. 24. For any two matrices A and B, we have
(a) AB =BA
(b) AB # BA
(c) AB=0
(d) None of the above
[NCERT Exemp. Ex. 3.3, Q. 65, Page 61]

Ans. Correct option : (d)

Explanation : For any two matrices A and B, we
may have AB = BA =1, AB # BAand AB = 0 butit
is not always true.

On using elementary column operations C, — C,
— 2C; in the following matrix equation

Q. 25.

1 3] [1 -1]3 1
_— = 0 1}{2 4}wehave
(1 5] [1 -1][3 -5
(@) 0 4| |2 2}{2 0}
(1 5] [1 1][3 -5
(b) 0 4| [0 1]-0 2}
[1 5] [1 -3][3 1
© 12 0]7[o 12 4]
[1 -5] [1 -1][3 -5
@12 0] o 1]2 0}
[NCERT Exemp. Ex. 3.3, Q. 66, Page 61]
Ans. Correct option : (d)

Explanation : As we know that
1 =37 [1 13 1]

2 4] [0 12 4

By using C, - C, - 2C,

(1 -5‘_'1 -1[3 -5
2 0

2 0] [0 1

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.

On using elementary row operation R; - R; — 3R,
in the following matrix equation

(4 27 [1 2][2 0
= we have
B

Q. 26.

-5 7] [1 -7][2 0
@13 3|70 31 1
(-5 7] _[1 2][-1 -3]
® 13 3] o 3}{1 1]
(-5 7] _[1 22 0]
© 13 3]7[1 7)1 1
(4 2] [1 272 0]
@ |5 7|73 —3}{1 1)

[NCERT Exemp. Ex. 3.3, Q. 67, Page 62]
Correct option : (a)

. 4 2 1 2(2 0
Explanation : We have, =
33 0 3|1l 1

Using elementary row operation, we have
R, —-R,-3R,

=5 -7\ |1 =712 0
3310 311
Since, on using elementary row operation on X =

AB, we apply these operations simultaneously on X
and on the first matrix A of the product AB on RHS.

Ans.
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Q. 27.

matrix is both symmetric and skew
symmetric matrix.

[NCERT Exemp. Ex. 3.3, Q. 68, Page 62]
Ans.

Q. 28.

Null
The product of any matrix by the scalar
is the null matrix.
[NCERT Exemp. Ex. 3.3, Q. 71, Page 62]

Ans. 0 (zero)

Very Short Answer Type Questions

Q. 29.

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

[NCERT Exemp. Ex. 3.3, Q. 77, Page 63]
Skew-symmetric matrix.
In applying one or more row operations while
finding A™' by elementary row operations, we
obtain all zeroes in one or more, then A"

[NCERT Exemp. Ex. 3.3, Q. 81, Page 63]
Does not exist.

Ans.
Q. 30.

Ans.

(1 or 2 marks each)

Q. 1. Sum of two skew symmetric matrices is always
matrix.
[NCERT Exemp. Ex. 3.3, Q. 69, Page 62]
Let A is a given matrix, then (—A) is a skew-
symmetric matrix. Similarly, for a given matrix B is
a skew-symmetric matrix. [%4]
Hence, —A —B = —(A + B); sum of two skew-
symmetric matrices is always skew symmetric
matrix. [V2]
. The negative of a matrixis obtained by multiplying
it by

Ans.

[NCERT Exemp. Ex. 3.3, Q. 70, Page 62]
Let A is a given matrix.
s —A=-1[A]

Ans.

So, the negative of a matrix is obtained by
multiplying it by —1. [1]
A matrix which is not a square matrix is called a

matrix.

[NCERT Exemp. Ex. 3.3, Q. 72, Page 62]
A matrix which is not a square matrix is called a
rectangular matrix. For example, a rectangular
matrix is A=[a;],,,, wherem#n. [1]

Q.3.

Ans.

Q.4.

Matrix multiplication is over addition.
[NCERT Exemp. Ex. 3.3, Q. 73, Page 62]

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

(i) AB+C)=AB+ AC

(ii) (A+B)C=AC+ BC [2]
Q.5. If A is a symmetric matrix, then A% is a
matrix. [NCERT Exemp. Ex. 3.3, Q. 74, Page 62]
If A is a symmetric matrix, then A® is a symmetric
matrix.

A'=A

L (A)=A"
= A (A =(a7)] "

If A is a skew-symmetric matrix, then A? is a
. [NCERT Exemp. Ex. 3.3, Q. 75, Page 62]
If A is a skew-symmetric matrix, then A% is a

symmetric matrix.
v A'=-A

(A7) =A”
=(-A)  [-A'=-4]
= A [

Ans.

Ans.

Q.6.

Ans.

Q.7. If A and B are square matrices of the same order,
then
(i) (AB)' =
(ii) (kKA) =
(i) [k(A-B)]'=________
[NCERT Exemp Ex. 3.3, Q. 76, Page 63]
Ans. (i) (AB) = B’A’
(ii) (KA) = kA
(iii) [k(A - Bl = k(' - B)) 2]
Q. 8. If A and B are symmetric matrices, then
(i) AB-BAisa
(ii) BA-2ABisa
[NCERT Exemp Ex. 3.3, Q. 78, Page 63]
Ans. (i) AB — BA is a skew-symmetric matrix.
Since, [AB—BA|'=(AB')—(BA)'
—B'A—A'B [ (AB)' BA]
=BA-AB [-A'=A and B'=B]

-[AB-BA]

. (Where, k is any scalar)

So, [AB — BA] is a skew-symmetric matrix. [1]
(ii) [BA — 2AB] is neither a symmetric, nor a skew-
symmetric matrix.

~.(BA-2AB)'=(BA)'-2(AB)'
=A'B'-2B'A’
=AB-2BA
—(2BA-AB)
So, [BA — 2AB] is neither a symmetric, nor a skew-
symmetric matrix. [1]

Q. 9. If A is symmetric matrix, then B'AB is
[NCERT Exemp. Ex. 3.3, Q. 79, Page 63]
Ans. If Aisasymmetric matrix, then B’AB is 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. [2]
Q. 10. If A and B are symmetric matrices of same order,
then AB is symmetric if and only if
[NCERT Exemp. Ex. 3.3, Q. 80, Page 63]
Ans. If A and B are symmetric matrices of same order,

then AB is symmetric if and only if AB = BA.
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Q.11

Ans.

Q.12

Ans.

Q. 13.

Ans.

Q.14.

Ans.

Q. 15.

Ans.

Q. 16.

Ans.

Q.17.

Ans.

Q.18.

Ans.

Q.19.

Ans.

- (AB)'=B'A'
=BA
=AB 2]

State true or false in the given statement : A matrix
denotes a number.

[NCERT Exemp. Ex. 3.3, Q. 82, Page 63]
False, a matrix is an ordered rectangular array of
numbers of functions. [1]
State true or false in the given statement : Matrices
of any order can be added.

[NCERT Exemp. Ex. 3.3, Q. 83, Page 63]
False, two matrices are added, if they are of the
same order. [1]
State true or false in the given statement: Two
matrices are equal if they have same number of
rows and same number of columns.

[NCERT Exemp. Ex. 3.3, Q. 84, Page 63]
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. [2]
State true or false in the given statement : Matrices
of different order cannot be subtracted.

[NCERT Exemp. Ex. 3.3, Q. 85, Page 63]

[- AB=BA]

True, two matrices of same order can be
subtracted. [1]
State true or false in the given statement : Matrix

addition is associative as well as commutative.
[NCERT Exemp. Ex. 3.3, Q. 86, Page 63]

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.  [2]
State true or false in the given statement : Matrix
multiplication is commutative.

[NCERT Exemp. Ex. 3.3, Q. 87, Page 63]
False, since it is possible when AB and BA are both
defined. [1]
State true or false in the given statement : A square
matrix where every element is unity is called an
identity matrix.

[NCERT Exemp. Ex. 3.3, Q. 88, Page 63]
False, since AB # BA in an identity matrix, the
diagonal elements are all one and rest are all zero. [1]
State true or false in the given statement : If A and
B are two square matrices of the same order, then
A+ B=B+A.

[NCERT Exemp. Ex. 3.3, Q. 89, Page 63]
True, since matrix addition is commutative, i.e.,
A + B = B + A, where A and B are two square
matrices. 1]
State true or false in the given statement : If A and
B are two matrices of the same order, then A -B =
B-A. [NCERT Exemp. Ex. 3.3, Q. 90, Page 63]
False, since the addition of two matrices of same
order are commutative.

< A+(-B)=A-B=-[B-A]#B-A 2]

Q. 20.

Ans.

Q. 21.

Ans.

Q. 22.

Ans.

Q. 23.

Ans.

Q.24.

Ans.
Q. 25.

Ans.

Ans.

State true or false in the given statement : If matrix
AB = 0, then A = 0 or B = 0 or both A and B are
null matrices.
[NCERT Exemp. Ex. 3.3, Q. 91, Page 63]
False, since for two non-zero matrices A and B of
same order, it can be possible that A.B = 0 = null
matrix. [1]
State true or false in the given statement:
Transpose of a column matrix is a column matrix.
[NCERT Exemp. Ex. 3.3, Q. 92, Page 63]
False, transpose of a column matrix is a row
matrix. [1]
State true or false in the given statement : If A and
B are two square matrices of the same order, then
AB = BA. [NCERT Exemp. Ex. 3.3, Q. 93, Page 63]
False, for two square matrices of same order it is
not always true that AB = BA. [1]
State true or false in the given statement: If
each of the three matrices of the same order are
symmetric, then their sum is a symmetric matrix.
[NCERT Exemp. Ex. 3.3, Q. 94, Page 63]
True, let A, B and C are three matrices of same order.
~A'=A,B'=B and C'=C
~(A+B+C)'=A+B'+C'
(A+B+C) 2]
State true or false in the given statement : If A and
B are any two matrices of the same order, then
(AB)'=A'B'.
[NCERT Exemp. Ex. 3.3, Q. 95, Page 64]
False, " (AB)'=B'A’ [1]
State true or false in the given statement : 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.
[NCERT Exemp. Ex. 3.3, Q. 96, Page 64]
True,
Let, A is of order m x n and B is of order p x g
Since, (AB) = B'A’
~A B

is defined.
(mxn) = pxq

=n=p

And AB is of order m x g.

= (AB)'is of order g x m.

Also, B"is of order q x p and A’ is of order n x m.
- B'A'" is of order.

=>p=n

And B'A’ is of order g x m. (iii)
Also, equality of matrix (AB) = B'A’, we get the
given statement as true.

e.g., if Ais order (3 x 1) and B is order of (1 x 3), we get
Order of (AB) = Order of (BA’) =3x3 [2]

()
(i)

. State true or false in the given statement : If A, B

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

[NCERT Exemp. Ex. 3.3, Q. 97, Page 64]
False, if AB = AC = 0, then it can be possible that B
and C are two non-zero matrices such that B = C.
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Ans.

Ans.

Q.29.

Ans.

Q. 30.

Ans.

~A-B=0=A-C
A1 0] [0 0 c|0 0
Let/ - 0 0_/ - 1 3 and = 31
1 o]0 0
AB=
0 o1 3
- 00 And
00

= AB=AC but B=C 2]

. State true or false in the given statement: AA’ is

always a symmetric matrix for any matrix A.
[NCERT Exemp. Ex. 3.3, Q. 98, Page 64]

True,
[AA=(A)'A'=[AA’
[AA]=(A)A'=[AA'] ]
) ) 2 3
.1fA=1 “7| and B=|4 5| then AB and BA
2 1

are defined and equal.
[NCERT Exemp. Ex. 3.3, Q. 99, Page 64]
False, since AB is defined,

_ 23
2 3 -1

- AB= 4 5
1 4 2

- 2 1
14 20
22 25

Also, BA is defined.

2 3
2 3 -1
- BA=|4 5
1 4 2
12 1
(7 18 4
=|13 32 6
|5 10 0
. AB#BA

[2]
State true or false in the given statement: If A is
skew-symmetric matrix, then A% is a symmetric
matrix. [NCERT Exemp. Ex. 3.3, Q. 100, Page 64]
True,
[4]=[aT

=[-AT

=A?
Hence, A%is symmetric matrix. [2]
(AB) = A, B!, where A and B are invertible
matrices satisfying commutative property with
respect to multiplication.

[NCERT Exemp. Ex. 3.3, Q. 101, Page 64]
True, we know that, if A and B are invertible
matrices of the same order, then

(4B)" = (BA)"

[+ A'=-A]

[~ AB=BA]

Here, (AB)_1 = (AB)_1

= B'A"=A"B"
[Since A and B are satisfying commutative property
with respect to multiplications.] [2]
2 5 19 -7
Q. 31. In the matrix A=| 35 -2 ; 12 | write:
V31 5 17

(i) The order of the matrix,
(ii) The number of elements,
(iii) Write the elements a3, a5y, a33, A5y, Ap3-

Ans.

(ii)

(iii)
Q.32.

Ans.

Q. 33.

Ans.

Q. 34.

[NCERT Ex. 3.1, Q. 1, Page 64]
(i) In the given matrix, the number of rows is 3 and
the number of columns is 4. Therefore, the order of
the matrix is 3 x 4. [1]
Since the order of the matrix is 3 x 4, there are
3 x4 = 12 elements in it. [V2]

[2]

If a matrix has 24 elements, what are the possible
orders it can have? What, if it has 13 elements?
[NCERT Ex. 3.1, Q. 2, Page 64]
We know that if a matrix is of the order m x n, it has
mn elements. Thus, to find all the possible orders of
a matrix having 24 elements, we have to find all the
ordered pairs of natural numbers whose product is 24.
The ordered pairs are : (1, 24), (24, 1), (2, 12), (12, 2),
(3,8),(8,3), (4, 6) and (6, 4).
Hence, the possible orders of a matrix having 24
elements are:
(1x24), (24 x 1), (2 x 12), (12 x 2), (3% 8), (8 x 3), (4 x
6) and (6 x 4)
Thus (1, 13) and (13, 1) are the ordered pairs of
natural numbers whose product is 13.
Hence, the possible orders of a matrix having 13
elements are 1 x 13 and 13 x 1. [2]
If a matrix has 18 elements, what are the possible
orders it can have? What, if it has 5 elements?
[NCERT Ex. 3.1, Q. 3, Page 64]
We know that if a matrix is of the order m x n, it has
mn elements. Thus, to find all the possible orders of
a matrix having 18 elements, we have to find all the
ordered pairs of natural numbers whose product is
18. The ordered pairs are : (1, 18), (18, 1), (2, 9), (9,
2), (3, 6) and (6, 3).
Hence, the possible orders of a matrix having 18
elements are:
1x18,18x1,2%x9,9%x2,3x6,and 6 x 3
Thus (1, 5) and (5, 1) are the ordered pairs of natural
numbers whose product is 5.
Hence, the possible orders of a matrix having 5
elements are 1 x 5and 5 x 1. [2]
Find the value of g, b, c and d from the equation:

a-b 2a+c |1 5
2a-b 3c+d| |0 13

[NCERT Ex. 3.1, Q. 7, Page 64]

a;3=19,ay = 35,433 = -5,ay, = 12, a3 :g
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a-b 2a+c -1 5
Ans. =
{2u—b 3c+d} {0 13}

As the two matrices are equal, their corresponding

elements are also equal.
Comparing the corresponding elements, we get:

a-b=-1 ..(ay9)

From (a,;), we have:
b=2a

Then, from (a;;), we have:

a—2a=-1

= a=1

= b=2

Now, from (a;,), we have:

2x14+c=5=>c=3

From (a,,) we have:

3x3+d=13

= 94+d=13

= d=4

Therefore,a=1,b=2,c=3and d = 4. [2]
Q. 35. Compute the following:

i (a b Nk b

i

|-b a b a

(i) (@> +b> b*+¢° 2ab  2bc
(@’ +c® a’+b’ -2ac  —2ab

(1 4 —6] [12 7 6

(i) |8 5 16|+|8 0 5

2 8 5| [3 2 4

[cos®x sinzx}{sinzx coszx}

(iv) | sin*x  cos’x

cos’x sin’x
[NCERT Ex. 3.2, Q. 2, Page 80]

Ans.
@ | b+u b: a+a b+b
-b a b a -b+b a+a
_ 2a 2b 2]
0 2a
b* +c? 2ab  2bc
+
a>+b*| |-2ac —2ab
| a*+b’+2ab b+’ +2bc
| @ +c*=2ac a>+b>—2ab

(ii) {az +b

a’+c?

(a+b) (b+c)
(a—c)2 (a—b)2

-1 4 -6 12 7 6
8 5 16+ 8 0 5
2 8 5 3 2 4
-14+12 4+7 -6+6

=| 8+8 5+0 16+5
243 8+2 5+4

[2]

(iii)

11 11 0
=16 5 21
5 10 9

(iv) |cos’x sin*x| |sin’x cos®x
.2 2 + 2 22
sinx cos’x| |cos’x sin’x

[Cos2 x+sin’x  sin®x + cos® x}

[2]

sin’x+cos’x cos’x +sin’x

:[: j [ sin® x + cos’ x =1:| [2]

Q. 36. Compute the indicated products:

i [a blla -b
_—b allb a
(i) (22 3 4]
:1 271 2 3
(i) 15, 305 3 1
(iv) [2 3 4|1 3 5
3 4 5|0 2 4
14 5 6|3 0 5
21 1 01
|3 z{_l ! J
-1 1
_ 2 -3
3 -1 3
™) 13 o 2}1 0
- 3 1 | [NCERT Ex. 3.2, Q. 3, Page 80]
Ans.
[a blla b
@ _—b a}{b a}
[a(a)+b(b)  a(-b)+b(a)
__—b(a)+a(b) ~b(=b)+a(a)
__{/12+b2 —ab +ab
__—ub+ub b* +a?
=_az+b2 0 ]
0 a’ +b* 2]
1 [1(2) 1(3) 1(4)
() |22 3 4]=]2(2) 2(3) 2(4)
3 13(2) 3(3) 3(4
(2 3 4
=4 6 8
6 9 12

- [2]
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(iv)

(v)

(vi)

Q.37.

1-4 2-6 3-2
2+6 4+9 6+3

-4 1
8 13 9
[2]
2 3 471 =3 5
3 4 500 2 4
4 5 6|3 0 5
[2(1)+3(0)+4(3) 2(=3)+3(2)+4(0)]
3(1)+4(0)+5(3) 3(-3)+4(2)+5(0)
4(1)+5(0)+6(3) 4(-3)+5(2)+6(0)
2(5)+3(4)+4(5)
3(5)+4(4)+5(5)
_4(5)+5(4)+6(5) |
[240+12 —6+6+0 10+12+20
=[{3+0+15 -9+8+0 15+16+25
_4+0+18 —-124+10+0 20+20+30
(14 0 42
=18 -1 56
2 =2 70
- [2]
2 1]
1 0 1
3 2{ ]
-1 21
-1 1
2)+1(=1)  2(0)+1(2) 2(1)+1(1)
= 3(1)+2(-1) 3(0)+2(2) 3(1)+2(1)
_—1(1)+1(—1) -1(0)+1(2) -1(1)+1(1)
2-1 0+2 2+1 1 2 3
=[3-2 0+4 3+2|=|1 4 5
—1-1 0+2 —-1+1 220
: e 2]
2 -3
{3 -1 3}
1 0
-1 0 2
301
[ 3(2)-1(1)+3(3)  3(-3)-1(0)+3(1)
C[F1(2)+0(1)+2(3) —1(=3)+0(0)+2(1)
[ 6-1+9 -9-0+3
| 24046 3+0+2
_[14 —6}
14 5
- [2]
2,5 23
3 3 5 5
If A= 124 and B= 124 then
3 3 3 5 5 5
7, 2 7 6 2
3 3 5 5 5
compute 3A —-5B. [NCERT Ex. 3.2, Q. 5, Page 81]

Ans.

3A-5B=3

W W= w|N
N W
WIN WA W|lw
DN W a9 n= 0N
wmloy | | w
wmiNn n| s

L |
|
BN [\
NS NN
—_ 1

S OO NN =N — 1

S O O N W

Q. 38. Simplify

cosl sinﬁ} . {sinﬁ
+sinf

—cosf)
cosf cosf

sinf

[2]

[NCERT Ex. 3.2, Q. 6, Page 81]

sin@} i {sin()
Ans. +sinf

cosf) cosl

[ cos*6 cosd siné
= +
cos’6

—cosl
sinf
sin’6

—sinf cost sind cosl

cos’f +sin’0 cosf) sinf —sind
—sinf cosf + sinf cosd

(o
o1

3 2 1
. Find X, if Y = and 2X +Y =
1 4 -3

( cos’f +sin’0 = 1)

0
2

—sinf cost
sin?6

cosf
cos’0 +sin*0

[2]

} .

[NCERT Ex. 3.2, Q. 8, Page 81]

Ans. M1 b

1[-2 =2
X=—

2{—4 -2}

4
2 -1

Q. 40. Find the value of x and y, if

oy 283 i)

[2]

[NCERT Ex. 3.2, Q. 9, Page 81]
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Ans.

Q. 41.

(@)

(iii)

Ans.

(ii)

(iii)

Q.42.

Ans.

1 3] [y 0] [5 6]
2 + =
0 x| [1 2| [1 8]
2 6] [y 0] [5 6]
= + =
0 2x| |1 2] |1 8]
24y 6 ] [5 6]
1 2x+2] |18

- (1]
Comparing the corresponding elements of these
two matrices, we have
2+y=5

= y=3

2x+2=8
= x=3
Therefore, x = 3and y = 3. [1]
Find the transpose of each of the following
matrices:

5
1 B 1 -1
2 ® {2 3}
-1
(-1 5 6]
3 5 6
2 3 -1 [NCERT Ex. 3.3, Q. 1, Page 88]
.
Let, A= l
2
-1
Transpose of A = A’ or A" =[5 % —1} [2]
1 -1
2 3
- S 2
Transpose of A = A’ or A" = L3 [2]
(-1 5 6
35 6
2 3 -l N
Transpose of A=A"or AT=|5 5 3 [2]
-1
' - 3 -1 0 .
IfA'= and B= then find (A + 2B)'.
1 2 1 2
[NCERT Ex. 3.3, Q. 4, Page 88]
Given that,

-2 3 -1 0 -2 1
= - A)=A=
A {1 2}andB L 2},&1&1( ) {3 2}
=2 1 -1 0
A+2B= +2
13 2 1 2
=2 11 [-2 o
+
3 2 2 4
[—2-2 140
_3+2 2+4

_'411
15 6

Therefore,

-4 1

(A+2B)'= }
|5 6
[—4

} 51
116 2]
Q. 43. For the matrices A and B, verify that (AB)’ = B'A’,
where:
1
(i A=|-4|, B=[-1 2 1]
3

0
(i) A=|1|, B=[1 5 7]
2

L~ [NCERT Ex. 3.3, Q. 5, Page 88]
Ans.

(i AB=|—4|-1 2 1]

|3
(-1 2 1
=4 -8 4
-3 6 3
LHS =(AB)
12 1]
=4 -8 4
-3 6 3|
(-1 4 -3
=2 -8 6
|1 -4 3]
RHS=B'A'
o
=[-1 2 1]|-4
3
(-1
=21 -4 3]
|1
(-1 4 -3
=2 -8 6
|1 -4 3
- LHS=RHS
Hence proved. 2]
0
(i) AB=|1{[1 5 7]
2
[0 0 o0
=1 5 7
2 10 14
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LHS (AB)

15 7

2 10 14

01 2

0 5 10 (ii)
0 7 14

RHS=B'A'

ol Ans.
=[t s 7|1
2

[0 1 2]

1
5 10
7

. LHS=RHS
Hence proved. 2] (ii)

coso.  sino

Q.44. VIf A =[ :| then verify that A’A = I.

—sino.  coso

sino.  coso.

(i) If A =[ ] then verify that A’A = I.

—coso.  sino

[NCERT Ex. 3.3, Q. 6, Page 89]
Ans.
LHS=A'A
[ coso. sina][ cosa  sino
| —sino cosoc} { }

(@)

—sino.  coso.

[cosor —sino ][ coso  sino
—sino  coso

sino.  coso

cos’ o +sin’ 0. coso.sin o —sino.cos o
sin o.cos oL — cosasin o sin® oL+ cos’ o

o
o1
=I=RHS 2] )
(i) LHS=A'A @
. o (i)
:|: sma cosa :| |: sma cosa :|

Q. 16.

—cosa  sina

sina —cosa || sina  cosa
cosa  sina || —cosa sina

—cosa  sina Ans

sin’a +cos’a sina cosa —cosa sina
cosa sina —sina cosa cos’a +sin’a
1 0
0 1
=[=RHS 2]

0 o0 o Q. 45.

1 -1 5
(i) Show that the matrix A=|-1 2 1|is a
5 1 3
symmetric matrix.
0o 1 -1
Show that the matrix A=(-1 0 1 |is a skew
symmetric matrix. 1 -1 0

[NCERT Ex. 3.3, Q. 7, Page 89]
(i) Given that,

1 -1 5
A=|-1 2 1 ...()
5 1 3
Changing rows of matrix, A as the columns of new
1 -1 5
matrix A'=|-1 2 1|=A
5 1 3
~A'=A
Therefore, by definitions of symmetric matrix, A is
a symmetric matrix. 2]
Given that,
[0 1 1]
=-1 0 1 ...(1)
|1 1 0]
"o "
A'=l-1 0 1
1 -1 0]
[0 -1 1]
= 0 -1
-1 1 0]
0 1 -1
Taking (—=1) common, A'=—|-1 0 1 |=-A
[From Eq. (i)] I -1 0
Therefore, by definition matrix A is a skew-
symmetric matrix [2]

1 5
For a matrix A= L 7} verify that:

(A + A’) is a symmetric matrix.
(A —A’) is a skew symmetric matrix.

[NCERT Ex. 3.3, Q. 8, Page 89]
(i) Given that,

]

Let,
B=A+A'

{37
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1+1 5+6
{6+5 7+7}

2 11
:[11 14}

2 111 [2 11
B‘: = :B
Ll 14} {11 14}

.. B=A+ A'is a symmetric matrix. [2]
(ii) Given that,
15
A=
Let,
B=A-A
1 5] [1 5]
16 7] |6 7
[ os) 16
16 7] |57
[1-1 5-6
Sl6-5 7-7
fo -1
[t oo
o -1 [0 1
~B'= =
|10 ] |:—1 O}
) 0 -1
Taking (—1) common, — Lo =-B
~.B=A-A'is a skew-symmetric matrix. 2]
Q. 47. Using elementary transformations, find the
inverse of each of the matrices, if it exists in given
-1
matrices. |: } .
3] [NCERTEx.3.4, Q.1, Page 97]
Ans.

A—l -1
Let, =y 3

We know that A=IA
1 -1 1 0

= A
HNERN

1 -1 1 0
= }:{_2 I]A (R, >R,-2R)

-1 10
:01}:_2 lA (R2—> Rz)
- 5 5
) 301
Lol |2 5
= = R, >R +R
_01} 21 (B> Rtk)
5 5
31
At=| 5SS
h 21
5 5

[2]

Q. 48. Find the inverse of each of the matrices, if it exists

Ans.

Q. 49.

Ans.

Ans.

in given matrices.
21
11

21
Let, A=
1 1

We know that A = IA

[NCERT Ex. 3.4, Q. 2, Page 97]

2 11 [1 0
L 1 1}1
1 o] [1 -
= L U=l I]A (R, >R -R,)
1 0] [1 -1
:{0 A= 2}/1 (R, >R,-R))
L[ -1
A e 2}

[2]
Find the inverse of each of the matrices, if it exists
in given matrices.

-]
ol )

We know that A=1I1A

[NCERT Ex. 3.4, Q. 3, Page 97]

(1 3] [1 0
= A
2 7] |0 1]
(1 3] [1 0
= o 1_:__2 1A (R, > R,-2R))
(1 0] [7 -3
= = A (R, —R -3R))
0 1| |2 1
A_l_'7 -3
21

[2]

. Find the inverse of each of the matrices, if it exists

in given matritces.
2 1
4 2

2 1
Let, A=
4 2

We know that A=1A
2 1 1 0
= A
RN
Applying R, —» R, — %Rz , we have

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

[NCERT Ex. 3.4, Q. 14, Page 97]

Now, in the above equation, we can see that all the
zeros in the first row of the matrix is on the LHS.
Therefore, A™! does not exist. [2]
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Q.51. If A and B are symmetric matrices, prove that AB
— BA is a skew symmetric matrix.

[NCERT Misc. Ex. Q. 4, Page 100]
It is given that A and B are symmetric matrices.
Therefore, we have

A'=Aand B'=B (i)

Ans.

Now, (AB-BA)'=(AB)-(BA)'[(A-B)'=A'-B']
=B'A'-A'B' [(AB)'=B'A']

=BA - AB[ Using Eq. (i)]

=—(AB-BA)

~.(AB-BA)'=—(AB-BA)

Thus, (AB — BA) is a skew-symmetric matrix.  [2]
[1 2 o]fo

For what valuesofx: [1 2 1]|2 0 1| 2(=0
11 0 2«
[NCERT Misc. Ex. Q. 7, Page 100]

Q. 52.

Ans. We have,

1
1212
1

S O N
N = O

0
2
X
0
= [l+4+1 2+0+0 0+2+2]|2
X
0
2
X

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

= [4+4x]=[0]

= 4+4x=0

Thus, the required value of x is —1. 2]
. If a matrix has 28 elements, what are the possible
orders it can have? What if it has 13 elements?

[NCERT Exemp. Ex. 3.3, Q. 1, Page 52]

We know that, if a matrix is of order m x n 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, 14%x2, 28x1

Ans.

Also, if it has 13 elements, then mxn =13
(m,n)={(1,13),(13,1)}

Hence, the possible orders are 1x13, 13x1 [2]

a 1 X
Q. 54. In the matrix A=|2 NI —y | write:
=2
5

0 5

(i) the order of the matrix A
(ii) the number of elements

(iii) elements a,;, a5, and a,,
[NCERT Exemp. Ex. 3.3, Q. 2, Page 52]

a 1 X

Ans. We have, A=|2 /3 -y
R —
5

(i) The order of matrix A =3 x 3
(ii) The number of elements =3 x3 =9
[Since, the number of elements in an m x n matrix
will be equal to m x n = mn] [V2]
(i) ay=x*—y, a5 =0,a,=1
[Since, we know that g; is a representation of
element tying in the i, row and j,, column.] [1]
Construct a,,, matrix where:
. 02
(i-25)

(@) a;="—"

(ii) a; =|-2i+3j|
[NCERT Exemp. Ex. 3.3, Q. 3, Page 53]

We know that, the notation A[gy],, . ,, namely it
indicates that A is a matrix of order m x n.

(i) Here, A=|a, ]

[2]

Q. 55.

Ans.

2x2

._2.2
SoaUZ2) cicoicion

2
(1-2)" 1
Loay, = =—
2 2
(1-2x2)" 9
a, = =5
2 2
(2-2x1)’
ay = D =
2-2x2)° .
[122:( > ) = (l)
2
Thus, A={2 2 [2]
0 2 2x2
(i) Here, A=[a,] =|-2i+3j|, 1<i<2;1<j<2
ay, =[-2x1+3x1| =1
a, =|-2x1+3x2[=4  [=|-1|]=1]
a, =|-2x2+3x1|=1
a, =|-2x2+3%x2|=2
1 4
L A=
12
2x2 [2]

Q. 56. Construct a matrix 3 x 2 whose elements are given
by a, = e"sinjx .
[NCERT Exemp. Ex. 3.3, Q. 4, Page 53]

Ans. Since,A:[aij]mX” I<i<mand1<j<n, i, jeN

nA=[e7singx] 1<i<3;1<j<2

=a,=¢"sinl-x=¢"sinx

a,=e"-sin2-x=¢"sin2x
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a, =e’*-sinl-x=e"sinx
2:x . 2x 3

a,, =e""-sin2-x=e" sin2x
3x . 3x o3

a, =e " -sinl-x=e"sinx

a,, =¢e"*-sin2-x=e¢""sin2x
e'sinx e'sin2x

A=|e*sinx e sin2x
e¥sinx e sin2x
L 3x2 [2]

Q. 57. Find values of a and b if A = B, where
r 2
A= a+4 3b and B= 2a+2 b*+2 .
| 8 -6 8 b*-5b
[NCERT Exemp. Ex. 3.3, Q. 5, Page 53]
Ans. By equality of matrices we know that each element
of A is equal to the corresponding element of B,
that is a;; = b;; for all i and j.
a,=b,
= a+4=2a+2
= a=2
a,=b,
= 3b=b+2
= b=3h-2
anda,, =b,,
= —6=b"-5b
=  —6=3b-2-5b [b" =3b-2]
= 2b=4
= b=2
a=2andb=2 2]
Q. 58. If possible, find the sum of the matrices A and B,
where A=[\/g 1} and B=[x y Z}.
2 3 a b 6
[NCERT Exemp. Ex. 3.3, Q. 6, Page 53]
Ans. We have,
X
A:l:\/g 1} and Bz{ y Z}
2.3 2x2 a b 6 233
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. [2]
1 -1 2 1 -1
Q.59. If X= 3 and Y = , then find:
5 -2 -3 7 2 4
(i) X+Y
(ii) 2X —3Y

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

[NCERT Exemp. Ex. 3.3, Q. 7, Page 53]

Ans. Given that,

31 -1 2 1 -1
(i) X:[ 2 } andy{ 2 4}
52 3 23 7 23

3+2
547

1+1

X+Y={
—2+2

-1-1
-3+4

(ii)

(iii)

Q. 60.

Ans.

Q. 61.

Ans.

5 2 2
=Lz 0 1}
2)(:2{3 1 _1}

5 2 -3

[e 2

_[10 —4
1 -1
2 4}
[6 3 -3
Tl21 6 12}

[ 6-6 2-3

-2+3
[10-21 —4-6 —6—12]
[0 -1 1
Tl-11 -0 —18]

3+2  1+1 -1-1
-3+4

2
and 3Y = 3|:
7

2X-3Y =

[2]

547 -2+4+2
[5 2 =
112 0 +1

000
Also,X+Y+Z:[ }

X+Y={

000
We see that Z is the additive inverse of (X+7Y)

or negative of (X+Y).
-5 2 2
Z:|:_12 0 _1} [ Z:_(X+Y)] [2]

Find non-zero values of a: satisfying the matrix

) 2x 2 8 5Sx ( +8) 24
equation +2 =2 .
3 x 4 4x 1o o
[NCERT Exemp. Ex. 3.3, Q. 8, Page 53]
Given that,

2x 2 8 5x] 2
12 2., x]_ (@7 +8) 24
3 x 4 4x| (10)  6x
2x* 2x] [16 10x] [2x*+16 48
= + =
3x  x? 8 8x | 20 12x
227 +16 2x+10x| [2x*+16 48
3x+8  x?+8x | 20 12x
= 2x+10x =48
= 12x =48
48
r=20_4 2
T [2]

Show by an example that for A # 0,B # 0, AB = 0.
[NCERT Exemp. Ex. 3.3, Q. 16, Page 54]

0 —4 35
Let A= #0and B= 0
0 2 0 0

0 0
.-.AB{ }:o
0 0

Hence proved.

1]
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Q. 62. Given
_ 1 4
2 40 L
= and B=|2 8|is(AB)Y =B'A"?
396
- 13
[NCERT Exemp. Ex. 3.3, Q. 17, Page. 54]
- 14
240
Ans. Wehave A= 106 and B=|2 8
L 2x3 1 3 o
AB_'2+8+0 8+32+0 | [10 40
C[3+18+6 12+72+18] |27 102
4 (ABY (10 27 )
an =
140 102 -0
23
1201 ,
Also, B'= and A’=|4 9
4 8 3
2x3 0 6
CBA - 2+8+0 3+18+4+6 10 27 N
o T18+3240 12472418 |40 102] ()
Thus, we see that, (AB)' = B'A’
[By using Egs. (i) and (ii)] [2]

Q. 63. Give an example of matrices A, B and C, such that
AB =AC, where A is non-zero matrix but B # C.
[NCERT Exemp. Ex. 3.3, Q. 21, Page 55]

1 0 2 3 2
Ans. LetA= ,B= andC=
0 0 4 0 4

1

and AC =|:
0

e

ﬂ [-B=C]
()

...(i)

Thus, we see that AB =AC [By using Egs. (i) and (ii)]

Where, A is non-zero matrix, but B#C.

[2]

x 00 a0
Q.64. If P=|0 y 0|and Q=|0 b 0| then prove that:
00 z 00c
xa 0 0
PQ={0 yb 0 |=QP.
0 0 =zc

[NCERT Exemp Ex. 3.3, Q 23, Page. 55]

x 0 O)fla 0 O
Ans. PQ={0 y 0 0 yb 0 (@)
0 0 z|lO c
a 0 Oflx 0 O ax 0
and QP=|0 b 0 y O|=[0 by O0]..(i
0 0 c|l0O 0 z 0 cz

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

-1 0 -1[1
Q.65.If 2 1 3]-1 1 0] 0 |[=A,
0 1 1]-1

[2]

Find A

[NCERT Exemp. Ex. 3.3, Q. 24, Page 55]

Ans.

(@)
(ii)
(iii)

Ans.

(@)

(ii)

(iii)

. IfA=[

-1 0 -11
Wehave 2 1 3]|-1 1 0| 0
0 1 1]-1
-1 0 -1
2 13]]-1 1 0
0 1 1
=[-2-1+0 0+1+3 —2+0+3]
=[-3 4 1]

=A

SA

1

A=[-3 4 1]j 0
-1

=[-3+0-1]

~[-4]

Now,

[2]
40

} and B=|1 3|, thenverify that:
26

0 -1 2
4 3 -4
Aay=Aa

(AB) = B'A’
(kA)” = (kA")
[NCERT Exemp. Ex. 3.3, Q. 27, Page 56]

4 0
0o -1 2
We have, A =
4 3 -4

and B=|1 3
2 6
We have to verify that, (A") = A
0 4

A'=|-1 3
2 4
0 -1 2
and (A')'={ }zA
4 3 -4
Hence proved.
[2]
We have to verify that, AB’ = B'A’

(3 9

|11 —15}
(3 11

19 —15}
(4 1 2 0
0 3 6} !

- 2 -4
(3 11

"9 —15}

=(ABY
Hence proved.

AB=

=  (ABy=

and B'A’

[2]

We have to verify that (kA)’
0 -k 2k

4k 3k -4k

= (kA")

Now, (kA) ={
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[0 4k ]
and (kA)Y=|-k 3k

| 2k —4k |

[0 4k ]
Also, kA'=|-k 3k

| 2k —4k |

= (kAY
Hence Proved.
1 2 1 2

[2]

Q.67. If A={4 1|and B=|6 4 |then verify that:

5 6
(i) @A +B) =24+ B
(i) A-By=A" - B

7 3

[NCERT Exemp. Ex. 3.3, Q. 28, Page 56]

Ans. We have,

1 2 1 2
A=|4 1|andB=|6 4
56 7 3
2 4 1 2
(i) (2A+B)=|8 2|+|6 4
10 12 7 3
3 6
=14 6
17 15
ancl(2A+B)'=|:3 14 17]
6 6 15

1
Also, 2A’+B' = 2[2

3 14 17
:[6 6 15
=(2A+BY

Hence proved.

1 2
4 1|-

5 6
o o
=|-2
2 3

(i) (A-B)=

~N o =
w A~ N

and (A-B) =

Also, A’—B' =

-2
0 -3 3
=(A-BY
Hence proved.

0
0
145
216}
0

-2

4 5 1 6 7
+
1 6 2 43

(1 6 7
2 4 3

[2]

Q. 68. Show that A’A and AA’' are both symmetric
matrices for any matrix A.
[NCERT Exemp. Ex. 3.3, Q. 29, Page 56]

Ans. LetP=AA
P =(A’AY
=A(AY [ (AB)=BA]
=A’A=P
So, A'A is symmetric matrix for any matrix A.
Similarly,
Let Q=AA"
Q'=(AAY
=(AYA
=AA’
=Q
So, AA' is symmetric matrix for any matrix A. ~ [2]
Q. 69. Let A and B be square matrices of the order 3 x 3.
Is (AB)? = A’B?? Give reasons.
[NCERT Exemp. Ex. 3.3, Q. 30, Page 56]
Ans. 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. [1]
Q. 70. Show that if A and B are square matrices such that
AB = BA, then (A + B)>= A% + B> + 2AB.
[NCERT Exemp. Ex. 3.3, Q. 31, Page 56]
Ans. 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.
R S H
Q.71. Let A= ,B= ,and C= .
-1 3 1 5 1 2

If a = 4, b = -2, then show that:

@ A+B+0C)=A+B)+C

(b) A(BC) = (AB)C

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

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

(e) A=A

(f) (bA)T = bAT

(8) (AB)" = B'A"

(h) (A-B)C=AC-BC

(i A-B)'=AT-B"

[NCERT Exemp. Ex. 3.3, Q. 32, Page 56]

Ans. We have,

1 2 4 0 2 0
A= , B= and C =
-1 3 1 5 1 -2

a=4,b=-2

1 2] [6 0
(a) A+(B+C)=Ll 3}{2 3}
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{5 2] {2 0}
and (A+B)+C= +
0 8] |1 2

|7 2
11 6
=A+(B+C)

Hence proved.
(BC) = 4 0|2 0
(b) - 1 )

-m]
ER{i

[8+14 0-20
| -8+21 0—30}
(22 20
13 —30}

(1214 0
R{h
[6 10
e 15}
apc-| 6 10}[2 0}
-5 =2
(22 20
13 —30}

= A(BC)
Hence proved.

and A(BC)

Also, (AB)

() 40
(a+b)B=(4—2)[l 5} [-a=4,b=-2]

(8 0

"2 10}

aB+bB=4B-2B

16 0 g8 0

BE 20}{2 10}

(8 0

"2 10}
=(a+b)B

Hence proved.

2-1 0-2
(d (C-A)= [ ) }

3]

8
and a(C-A) |: _20} [.a=4]
Also, aC—-aA = { 0} {4 8}:{4 _8}
4 -8 -4 12 8 20
=a(C-A)

Hence proved.

o[
© A= 5] 7 s

Now,
1 -1 [1 2
or L 3
2 3 -1 3
[2] Hence proved.
2] P 2]
r 4T
p way=|) | b=
( 12 -6 '
[-2 2
|4 6]
1 -1
and AT = }
2 3
SRR
bA" = =(bA)"
L~ 2]
Hence proved.

1 2[4 0 4+2 0+10 6 10
(8) AB= = =
-1 341 5 —4+3 0+15 -1 15
6 -1
AB)" =
(AB) LO 15]
Now,

- {4 1}[1 —1] {6 1}
BTAT = =(AB)"
0 5|2 3 10 15

Hence proved. 2]

o o T

T
I A
and BC = {4 (S’]ﬁ 0} { } (i)

By using
~AC-BC=
1-7 —-6+10|| Egs. (ii) and (iii)

(A-B)C = [

Now, AC = [

[2] -4 -4
%]
=(A-B)C [By using Eq. (i)]
Hence proved. [2]
() (A_By _{1 4 2- o}
1-1 3-5

[2]
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s
33

=(A-B)
Hence proved. [2]
cos® sinB

cos O

. ] then show that
—sin 0

Q.72. If A{

, [ cos 26 sin 20
—sin 26 cos 20

[NCERT Exemp. Ex. 3.3, Q. 33, Page 57]
We have,

[ cos® sin®
|—sin® cos 6}
A’=A-A
[ cos® sin®] [ cos® sin®
- |—sin® cos 6] ' {—Sin 0 cos 6}

B cos* 0 —sin’ 0 Cosﬁ.sin9+sin(9cose}

Ans.

—sin0cos8 — cosOsin O —sin’ @+ cos’ @

[ cos26 25in9C059:| {','coszﬁ—sinzc?}

| —2sin0cos6 0s26 =cos20

[ cos26 sin26

=l . [.-sin20 = 2sinf - cosf]
|—sin20 cos26

Hence proved.

[2]

0 - 01
Q.73. If A= g ,B= and ¥*= —1, then show
x 0 10

that (A + B)?>= A% + B2,
[NCERT Exemp. Ex. 3.3, Q. 34, Page 57]
Ans. We have,

[0 - 0 1
A= Yl B= and x> =—1
x 0 10

[0 —x+1
(A+B)= il o ]

and

(A+B) =

[1-x* 0
- 0 l—xz (1)

and B?

1]
=
o]

i

Q. 74.

Ans.

Q. 75.

Ans.

Q. 76.

(1 0
“lo 1}
Now, A*+B=| * *1 0 }
| 0 —x"+1
1= 0
Lo 1—x2}
=(A+B)> [By using Eq. (i)]
Hence proved. 2]
0 1 -1
Verify that A> =1, when A=|4 -3 4
3 -3 4
[NCERT Exemp. Ex. 3.3, Q. 35, Page 57]
We have,
[0 1 1]
A=|4 -3 4
13 =3 4]
[0 1 -1][0 1 -1
A'=|4 3 4|4 3 4| [ A=A A]
13 3 4]|3 3 4
(1 0 0
=0 1 0
10 0 1
=1
Hence proved. 2]
Find the values of a4, b, c and d, if

a b a 6 4 a+b
3 = +
c d -1 2d c+d 3
[NCERT Exemp. Ex. 3.3, Q. 41, Page 58]
We have,

a b a 6 4  a+b
3 = +
|:c d} {—1 2d] L+d 3 }

3a 3b| | a+4 6+a+b
iLc 3d]_L+d—l 3+2d}
= 3a=a+4
a=2
= 3b=6+a+b
= 3b-b=8 [a=2]
b=4
3d=3+2d
d=3
= 3c=c+d-1
= 2c=3-1
c=1

Thus, we have
a=2,b=4,c=1landd=3 2]
1 2
If A= 4 1| thenfind A%+ 24 +7L

[NCERT Exemp. Ex. 3.3, Q. 43, Page 58]
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Ans.

Q.77.

Ans.

Ans.

. If matrix |2 b -1

We have,
(1 2
A=
_4 1}
, (12t 2 )
A= [.A"=A A]
14 1]4 1
(148 242
C4+4 841
9 4
189
s (9 4] [2 4] [7 0
A +2A+71 = + +
18 9 8 2 0 7
[18 8}
|16 18
- [2]
cosa sino
If A{ s S }andA*:A’,thenfindthe
—sin@ cosar
value of o.
[NCERT Exemp. Ex. 3.3, Q. 44, Page 58]
We have,
cosa sina
A:{ i }
—sina cosa
cosa —sina
andA':[ ) :|
sina  cosa
Also, A=A’
= AAT=AA
cosa  sina || cosa —sina
ﬁ I:{ i }[ i }
—sina  cosa || sina  cosa

1 0| |cos’a +sin’a 0
= =
0 1 0 sin’a +cos’a

By using equality of matrices, we get

cos’a +sina =1

Which is true for all real values of a.
0 a 3

[2]

is a skew-symmetric matrix,
c 1 0

then find the values of 4, b and c.
[NCERT Exemp. Ex. 3.3, Q. 45, Page 58]

Let,
0 a 3
A=|2 b -1
c 1 0
Since, A is skew-symmetric matrix.
: A =-A
[0 2 ] 0 a 3
= la b 1|=—2 b -1
13 -1 0] c 1 0
(0 2 ¢] [0 -a -3
=la b 1|=|-2 -b +I
3 -1 0 - -1 0

By e:]uality of matrices, we get

Q. 80.

Ans.

Q.8l.

Ans.

Q. 82.

a=-2,c=-3andb=-b
=b=0

wa=-2,b=0and c=-3 2]

. If A is square matrix such that A% = A, show that

I+AP=7A+1
[NCERT Exemp. Ex. 3.3, Q. 47, Page 58]

. Since, A=A
and (I+ A)-(I+ A) = +IA + Al + A?
=" +2AI+ A?

=1+2A+A=1+3A
and (I+A)-(I+A)(I+A)=(I+A)(+3A)

=1 +3Al + Al +3A?

=1+4AI1+3A

=1+7A=7A+1

Hence proved. [2]
If A, B are square matrices of same order and B is
a skew-symmetric matrix, show that A’'BA is skew
symmetric.

[NCERT Exemp. Ex. 3.3, Q. 48, Page 58]
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'B’A
= A’(-BA)
=-A'BA
Hence, A’BA is a skew-symmetric matrix. [2]
0 a -3
If matrix A=2 0 -1 is skew symmetric, find
b1 0

the value of ‘a’ and ‘b’.
[CBSE Board, Delhi Region, 2018]

Given that,
0 a -3
A=|2 0 -1
b 1 0

We know that if A is a skew symmetric matrix then,
AT=_A

[0 2 b 0 a -3
a 0 1|=-|2 0 -1
3 -1 0/ b1 0]
[0 2 b] [0 -a 3]
=|a 0 1(=|-2 0 1
3 -1 0] |-b -1 0]
s—a=2and -b=-3
= a=-2andb=3 [1]
Given, A ={ 2 _73} . Compute A~ and show that
2471 =91 - A.

[CBSE Board, Delhi Region, 2018]
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Ans.

Given that,
2 =3
A=
7 3
A" = !
14-1214 2

1[7 3
204 2

Now,
LHS=2A4"

=2[1]{7 3}
204 2
[73
1
RHS=91-A
{1 0} {2 —3}
=9 -
01| |-4 7
[ 9-2 0-(3)
_[0—(—4) 9—7]

|73

2
Since, LHS = RHS
Hence proved.

[2]

Q. 83. If A is a 3 x 3 invertible matrix, then what will be

Q. 84. Show that all the diagonal elements of a skew

Ans.

Q. 85.

Ans.

the value of k if det(A™!) = (det A)".
[CBSE Board, Delhi Region, 2017]

N AdjA
||
- | —|| — |Ade| — |A|3_1
Al 14

[+ If A is a non-singular matrix of order n, then
|ladj(A)| = |A|™"]
_l4f

|4]

As we are given that |A™!| = |A[¥
~ k=-1 1]
symmetric matrix are zero.
[CBSE Board, Delhi Region, 2017]
Let A = [ay],,, , be skew symmetric matrix.
A is skew symmetric matrix.
A=-A
= a;=a;Vi,j

For diagonal elements i = j,

= 2a,=0

= 2;=0

Thus, diagonal elements are zero.

[2]
If A is a skew-symmetric matrix of order 3, then
prove that det A = 0.

[CBSE Board, All India Region, 2017]
Method 1: Any skew symmetric matrix of order 3
is:

Q. 86.

Ans.

Q. 87.

Ans.

Q. 88.

Ans.

0 a b
A=l-a 0 ¢

-b - 0

|A| =—a(be) + a(be)
=0
Method 2 : Since A is a skew-symmetric matrix
o AT=-A
o |AT=]-4]
=04

= JAl=-l4]

= 2|A|=0o0r |A|=0. 2]
If A and B are square matrices of order 3 such that
|A| =-1, |B| = 3, then find the value of |2AB]|.
[CBSE Board, Foreign Scheme, 2017]
We know that,
|A| = —1and |B| =3
|2AB| = 2% |AB| =8 x |A| x |B|
So,
|2AB| =8 |A| x |B| =8x(=1)x3= —24 [2]
If A is a square matrix such that A? = I, then find
the simplified value of (A - I)® + (A + I)> - 7A.
[CBSE Board, Delhi Region, 2016]
Given that,
(A=IY+(A+Iy¥-7A
=A’-P-3A1+3A’ + A* + P+ 3A’[+3AI° -7A
=2A’+6AI" -7A
=2A-A*+6AI’ -7A

=8A-7A

=4 [1]
0 2 -2

Matrix 4={ 3 1 3 |isgiven tobe symmetric,
3a 3 -1

find values of a and b.
[CBSE Board, Delhi Region, 2016]

We have,
0 2b -2
A=3 1 3
3a 3 -1

Itis given that the matrix is symmetric.
LA=A
0 2 -2
=3 1 3
30 3 -1

0 3 3a
=20 1 3
-2 3 -1

Now, by equality of matrices, we get:
2b=3

Therefore, a = %2 and b =%

1]
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Q. 89. Write the number of all possible matrices of order
2 x 2 with each entry 1, 2 or 3.
[CBSE Board, All India Region, 2016]
Ans. Given that,
Order is 2 x 2.
Number of elements = 4 in which 1, 2 or 3 (Three)
entry can be filled and can repeat.
Number of possible matrices = 3* = 81 [1]
Q.90. Use elementary column operation C, —» C,
+ 2C; in the following matrix equation:
2 1) (3 1)1 0
solah
[CBSE Board, All India Region, 2016]
Ans. By using this operation, C,—»C,+2C; on given
matrices, we get
25 311 2
[2 4}[2 0}[—1 —1] 1]
-1 0 1)1
Q91.If 2 1 3)(-1 1 0 | 0 |=A then write the
0 1 1|1
order of matrix A.
[CBSE Board, Foreign Scheme, 2016]
Ans. )
-1 0 -1 1
2 13, ,-11 0| |0|=A
Lo 1 T |-l
[(=D)X1+0x0+(=1)x(~1)
[2 1 3] .| (Dx1+1x0+0x(-1) |=A
| OXI+1x0+1x(=1)
[—1+0+1
[2 1 3] ,|-1+0+0|=A
| 0+0-1

Short Answer Type Questions

0
2 1 3],]-1
-1
[2x0+1x(-1)+3x(-1)]=A
[0-1-3]=A
[_4]1><1 =A
The order of the matrix will be 1 x 1. [1]

=A

3 5
Q.92. If A=[7 9 is written as A = P + Q, where P

J
is a symmetric matrix and Q is skew symmetric

matrix, then write the matrix P.
[CBSE board, Foreign Scheme, 2016]
We know that,

1
P=—(A+A
A+

Ans.

Given that,
35
A=
53]
L3 7
A:
<)
Now,
1113 5 3 7
P== +
2117 9 59
1 3+3 547
S 2(745 949
1 6 12
2012 18
[3 6
6 9
Hence proved. [1]

(3 or 4 marks each)

Q. 1. Construct a 2 x 2 matrix, A = [a;], whose elements
are given by:

. i+ . i
Q) a, =00 (i) a, =~
. "2
(i) a, = % [NCERT Ex. 3.1, Q. 4, Page 64]

Ans. In general, a 2 x 2 matrix is given by
A — |:all alZ :|
aZl LIZZ

G a8 s

if by 7

Therefore,
1+17 4 1+2)°
ullzi( ) :—:2 u12=( + ) :2
2 2 2 2
2+1)* 9 (2+2)* 16
=== = =—=8
2 2 2 2

) 2
Therefore, the required matrixis A = o 2 [1]
@) ay=t,ij=12 2
J
1 1
an:Izl u12:5
2 2
ay Tzz uzzzgzl l
Therefore, the required matrixis A= 2 [1]
21
C+2j)7 ..
(iii) a —T,z,] =1,2
(1+27 3 9 (1+47 5 25
"'an: m—_—=— alzz =—_—=—
2 2 2 2 2 2
2 2 2 2
JNCTE S L)
2 2 2 2
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Q.2.

(@)

(iii)

Ans.

(i)

(ii)

(iii)

Q.3.

9 25
Therefore, the required matrixis A = 2 2| Ml
8 18

Find the values of x, y and z from the following

equations:

(4 3] [y = [x+y 2] [6 2
_x5_15 (11)5+z xy_58
(x+y+z 9

x+z |=|5

Ytz 7| [NCERT Ex. 3.1, Q. 6, Page 64]

(4 3] [y =

x 5] |1 5

As the given matrices are equal, their corresponding
elements are also equal.

Comparing the corresponding elements, we get:
x=1y=4andz=3

x+y 2| |6 2

5+z xy |5 8
As the given matrices are equal, their corresponding
elements are also equal.

1]

Comparing the corresponding elements, we get:
x+y=6xy=85+z=5

=>x-y=*2

Now, whenx -y =2andx +y = 6, we get x = 4
andy =2
Whenx-y=-2andx+y=6wegetx=2andy =4
nx=4,y=2andz=0

or

x=2y=4andz=0 [1]

X+ty+z 9
x+z |=|5
Y+z 7

As the two matrices are equal, their corresponding
elements are also equal.
Comparing the corresponding elements, we get:
x+ty+z=9 ... (@)
x+z=5 ... (ii)
y+z=7 ... (iii)
From equations (i) and (ii), we have:
y+5=9
=>y=4
Then, from equation (iii), we have:
4+z=7
= z=3
Lx+z=5
= x=2
x=2y=4andz=3 [1]
Solve the equation for x, y, z and t if

T

[NCERT Ex. 3.2, Q. 10, Page 81]

Ans.

Ans.

Ans.

5

o 3

. Given S{X y}
z

X z 1 -1 35
2 +3 =
y t 0 2 4 6
2x 2z 3 -3 9 15
= + =
2y 2t 0 6 12 18

2x+3 2z-3] [9 15
—3 =
2y 2046 [12 18

1]

The corresponding elements of these two matrices,

we get
2x+3=9
= 2x=6
= x=3
2y =12
= y=6
2z-3=15
= 2z=18
= z=9
2t +6 =18
= 2t=12
= t=6

x=3,y=6,z=9andt=6 [2]

2 -1 10
L If x[3}+y{ J=L }.Findvalues of x and y.

[NCERT Ex. 3.2, Q. 11, Page 81]
2], ~1]_[10]
1375
5 2 Mol
R X N v 10
3x AEN
2x — y_ [10]]
L - [
x+y | |5 ]
Comparing the corresponding elements of these
two matrices, we get:
2x-y=10and3x +y =5
Adding these two equations, we have:

5x=15=>x=3
Now,3x +y =5

= y=>5-3x
ey y: _9=_4
: x =3and y= 4. [2]

6 4 +
=|* T **Y| Find
w -1 2w z4+w 3
the values of x, y, z and w.
[NCERT Ex. 3.2, Q. 12, Page 81]

X 6 4 +
3 yi_|* + xX+y
z w -1 2w z+w 3
3x 3y x+4 6+x+y
= =
3z 3w —l+z+w 2w+3
Comparing the corresponding elements of these
two matrices, we get:

1]

3x=x+4
=2x=14
= x=2

Jy=6+x+y
=>2y=6+x=6+2=28
= y=4

3w=2w+3
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Q.6.

Ans.

Ans.

L If A:[

= W=3
z=-14+z+4+w
> 2z=-1+W=-1+3=2
= z=1
x=2y=4z=1and W=3
cos x

2]
—sinx 0
If F(x)=|sinx cosx 0].Show that.
0 0 1

F(x)E(y)=F(x+y)

[NCERT Ex. 3.2, Q. 13, Page 82]
cosx —sinx 0
F(x)= cosx 0
10 0

[cosy

sin x

F(y)=

siny cosy
0 0

1_
—siny 0]
0
1_

[cos(x+y) —sin(x+y) 0
sin(x+y) cos(x+y) 0
0 0 1

COs x

F(x+y)=
—sinx 0| cosy -siny 0

F(x)F(y)=|sinx cosx Ofsiny cosy O

0 0 110 0 1

—cosxsiny

cosxcosy—sinxsiny+0 . 0
—sinxcosy+

. . —sinxsiny
=| sinxcosy+cosxsiny+0
+cosxcosy+0

0 0 1

[cos(x+y) —sin(x+y) 0
=|sin(x+y) cos(x+y) O

0 0 1 Gl

=F(x+y)

S~ F(x)F(y)=F(x+y)
-2 1

3 } and I :[ 0} . Find k so that A =

4 -2 01

kA -2I. [NCERT Ex. 3.2, Q. 17, Page 82]

A’=A-A
-2

_[3 23
4 24 =2

_[33)+ 24 3(—2>+(—2)(—2)]
43)+ (D@ -2 +(-2)(-2)
=2

“|a —4}

A2 =kA -2

Now

A~ = =~ =
|
A~

4k

_{3k—2

N
S

-2k

-2k
-2

Ans.

Q.9.

Ans.

Comparing the corresponding elements, we have:
3k-2=1
= 3k=3
= k=1

Thus, the value of kis 1. [3]

. The bookshop of a particular school has 10 dozen

chemistry books, 8 dozen physics books, 10 dozen
economics books. Their selling prices are 80, 360
and 40 each respectively. Find the total amount
the bookshop will receive from selling all the
books using matrix algebra.
[NCERT Ex. 3.2, Q. 20, Page 83]

The bookshop has 10 dozen chemistry books, 8
dozen physics books, and 10 dozen economics
books. The selling prices of a chemistry book,
a physics book, and an economics book are
respectively given as ¥ 80, I60, and I40.
The total amount of money that will be received
from the sale of all these books can be represented
in the form of a matrix as:

80
12[10 8 10] 60

40

= 12[10 x 80 + 8 x 60 + 10 x 40]
= 12 (800 + 480 +400)
= 12(1680)

= 20160 [3]

Find %(A + A’) and %(A —-A’') when

[ 0 a b
A=|-a 0 c|.
-b —c 0
[NCERT Ex. 3.3, Q. 9, Page 89]
Given that,
[0 a b
A=|-a 0 ¢
|-b — 0
(0 —a -b
v A'=sla 0 —
b ¢ 0
Now,
[0 a b] [0 -a -b
A+A'=l-a 0 cl|+|la 0 —c
|-b — 0 b ¢ 0
[0+0 a-a b-b
=|-a+a 0+0 c—c

|-b+b —c+c 0+0

I
oS o O
oS o O
oS O O

Therefore,
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000 1 { 0 4}
%(A+A‘):% 0 00 214 0
000 _{ 0 2}
000 -2 0
=0 00 Therefore, given matrix A is sum of symmetric
000 3 3
matrix |: ] and skew symmetric matrix
Now, 3 -
[0 a b] [0 -a -b 0 2
A-A'=|-a 0 c|-|a 0 — -2 0] 131
|-b — 0 |b ¢ 0 (ii) Given that,
[ 0-0 a+a b+b 6 2 2
=|-a—a 0-0 c+c A=|-2 3 -1
|-b-b —c-c 0-0 L 2 -1 J
[0 22 2b 6 -2 2
==24 0 2¢ LA=2 3 -1
|-2b —2¢ 0 | 2 -1 3]
Thus, Symmetric matrix = l(A +A")
| | 0 2a 2b <
—(A-A)=—|-22 0 2 . 6 2 2 6 -2 2
2 2 2b 2¢ 0 =3 -2 3 -1|+/-2 3 -1
0 —a b 2 -1 3] |2 -1 3
I 1'12 -4 4
b - =—|-4 6 -2
Pl 131 2 4 2 6
Q. 10. Express the following matrices as the sum of a -
symmetric and skew symmetric matrix : 6 2 2
- =-2 3 -1
3 5 6 2 2
@ |1 4 i |2 3 -1 2 -1 3
2 -1 3 |
3 3 -1 Skew symmetric matrix:E(A—A‘)
1 5
(i) |2 -2 1 (iv) {_1 2} (e =2 2 6 -2 2
-4 -5 3 =—|-2 3 -1|-|-2 3 -1l
[NCERT Ex. 3.3, Q. 10, Page 89] 211 2 -1 3 2 -1 3
Ans. (i) Given that, o 0 0
1 -1 20 0 0
n {3 1} 000
A =10 0 0
> - 000
Symmetric matrix:%( A+A" Therefore, given matrix A is sum of symmetric
6 2 2
R N 3.1 matrix l—Z 3 —1} and skew symmetric matrix
T2l -1 s - 2 -1 3
1[6 6] 000
=5 000
216 =2 00 0
303 : [3]
=5 (iii) Given that
33 -1
Skew symmetric matrix:l(A—A') A=-2 2 1
2 -4 -5 2

Al )
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3 2 —4
A= 3 2 =5
-1 1 2

Symmetric matrix = %(A +A")

133—1 3 2 -4
:5—2—2 1|+ 3 =2 =5
-4 =5 2] |-1 1 2
(6 1 -5
1
=—| 1 -4 —4
2
-5 -4 4]
1 5]
2 2
=1—2 -2
2
R
2 i

Skew symmetric matrix = %(A -A")
3 3 -1 3 2 4

-2 -2 1|-| 3 2 =5

-4 -5 2 -1 1 2

1
2

N | —
|
vy
N W

o Nlw
w Nw

Therefore, given matrix A is sum of symmetric

1 5

2 2

w
\

matrix

-2 2

o Njw
oW

matrix | ——

(15
Az }

1 -1
A=
. )

-2 -2] and skew symmetric

[3]

Q.11.

Ans.

Q.12.

Ans.

Symmetric matrix = %(A +A)
1 15 1 -1
=— +
2(1-1 2 5 2
12 4
204 4
12
2 2
Skew symmetric matrix = %(A -A")
[ 1 5] 1o
2l 2] |5 2
!
|30

Therefore, given matrix A is sum of symmetric

1 2
matrix { ) 2} and skew symmetric matrix

03 3
3 ol [3]

Find the inverse of each of the matrices, if it exists

. 0 . z 3
in given matrices is 5

7
[NCERT Ex. 3.4, Q. 4, Page 97]
2 3
Let A=
57
We know that A = IA

2 31 [1 o0
= A
5 7] |01
3] [1
1 =] |[= 0
= 2(=(2 A [R1—>1le
5 7] 101
3 Lo
= 21zl 2 |4 (R,»R,-5R)
1 5
0 —| |[-= 1
20 L2 ]
1 0] [-7 3]
= o 1= s | A (R, >R +3R,)
20 L2
1 0] [-7 3
= = A  (R,>-2R)
01 [5 -2
A_l_'—7 3
s -2

[3]

Find the inverse of each of the matrices, if it exists

.. . 2
1n given matrices |:7

2 1
LetA:{ }
7 4

We know that A = IA

[NCERT Ex. 3.4, Q. 5, Page 97]
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Q.13.

Ans.

Q.14.

Ans.

2 1)_[r 0],
7 4] |01 =
1] 1
1 = il
= 2l=|2 °la (RI—JRI] 2{
7 4] |0 1 2
1 % % 0
= =l A (RoR-TR) 0. 15.
0 —| [-= 1
L 2] L 2
(1 0] [ 4 -1
= 0 l = _z lA (Rl—)Rl—Rz)
L 2] L 2 A
Lol_[ 4 -1, (R, >2R,) ns-
= -
= o 1] |-7 2 ? ’
A"—_ 4 —1}
-7 2
- [3]
Find the inverse of each of the matrices, if it exists
.. . . |2 5
in given matrices is .
[NCERT Ex. 3.4, Q. 6, Page 97]
25
Let A=
1 3
We know that A = [A
251 [ 0,
3ot Q. 16.
57T T1
1 2 -
=1 2l=2 Ya (R1—>;R1]
13 o1
1 % % 0 Ans.
= 17 ] A  (R,»R,-R)
0 —| |-= 1
L 21 L 2
1 o] [ 3 -5
= 0 1= 1 lA (R1_>R1_5R2)
L 2] L 2
1 o] [3 =N (R, 2R,)
= = -
0 1] [-1 2 ? ’
A“—_ 3 -5
-1 2
[3]
Find the inverse of each of the matrices, if it exists
3
in given matrices is .
5 2 17
[NCERT Ex. 3.4, Q. 7, Page 97] Q.17.
31
Let A=
5 2
We know that A = Al
Ans.

s 2o 1

11 10
= ,|=4_, ,| (@=c-2)

0 2
=A
0 1] [—5

I

_31} (C,»C,-C,)

-1
3:| (C1 _>C1 _Cz)

T2 -1
o
[3]

Find the inverse of each of the matrices, if it exists

. . t 0 . 4 5
1n given matrices 1s 3 4

[NCERT Ex. 3.4, Q. 8, Page 97]

4 5
LetA:{ }
4
(4 57 [1 0
= A
13 4] [0 1
1 1] [1 -1, (R SR -R,)
= = —S R —
13 4] |0 1 ! b
1 11 [ 1 -1]
=10 1_:__3 4_A (R, > R,-3R))
1 0] ‘4—5A (R SR -R))
= - —_
:>_0 1] [-3 4 ! b
e 4 -5
134

[3]

Find the inverse of each of the matrices, if it exists
. .. 3 10
in given matrices is 5 7 |

[NCERT Ex. 3.4, Q. 9, Page 97]

Let A—-3 10
¢ 207
We know that A =IA
3 10] [1 0
. = A
2 7] |01
1 37 [1 -1
= P 7_:_0 1A (R, >R -R,)
1 3] [ 1 -1
= 0 1_:__2 3 A  (R,>»R,-2R)
(1 o]l [ 7 -10
= = A (R >R -3R))
0 1] |-2 3
A’l—_7 -10
2 3

[3]

Find the inverse of each of the matrices, if it exists

N e 301
in given matrices is .
-4 2

3 -1
Let A=
-4 2

We know that A = Al

[NCERT Ex. 3.4, Q. 10, Page 97]
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Q. 18.

Ans.

Q. 19.

Ans.

3 ~1]_ 1 0]
[—4 2__A_0 1_
1 -17_ [t 0]
= [0 2_:A_2 0] (C,—>C +2C,)
1 o] 1 1]
= [0 2_:A_2 3 (C,—>C,+C)
(1
Lot 2] (e olc
= o 1|7 3 2 7
J 2 =
L 2
g
A=
2 3
- [3]
Find the inverse of each of the matrices, if it exists
. L ]2 —6}
in given matrices is .
1 -2
[NCERT Ex. 3.4, Q. 11, Page 97]
Lot A= 2 -6
T 2

We know that A = Al

2 6] ,[1 0
'|:1 —2__A_0 1}
(2 0] 1 3
= K 1_:A_0 1] (C,>C,+3C)
(2 0] ,[-2 3
= |5 V)= 1} (C,=C,—C)
-~ 1 [-1 3
1 0 1
= |0 1 =A] 1 1] [CIAZCIJ
- - L 2
-1 3]
-1 _
A= 1 1
2 3]
Find the inverse of each of the matrices, if it exists
.. . .6 -3
in given matrices is ] .
-2 1

[NCERT Ex. 3.4, Q. 12, Page 97]

6 -3
Let A=
-2 1

We know that A = IA

6 3] [1 0
= A
2 1] 7o 1
17 1]
1 —| = o
= 2|=|6 A (R1—>1R1)
2 1] |o 1] 6
g
- 2 =? A (R,—>R,+2R)
0 0] |- 1
131

Now, in the above equation, we can see that all the
zeros in the second row of the matrix on the LHS.
Therefore, A~! does not exist. [3]

Q. 20. Find the inverse of each of the matrices, if it exists

Ans.

Q.21.

Ans.

Q.22.

. i | 2 8
in given matrices is .
-1 2

2 =3
Let A=
-1 2

We know that A = Al

[NCERT Ex. 3.4, Q. 13, Page 97]

2 37 1 o0
- = A

-1 2] |01
1 =17 11

= » 2_=_0 1A (R, >R +R,)
1 -11 [1 1

= 0 1_:_1 2A (R, >R, +R))
1 o] [2 3

= = A (R, >R +R,)
01| [1 2
A_l_'z 3
o2

- [3]
Show that the matrix B'’AB is symmetric or skew
symmetric according as A is symmetric or skew

symmetric. [NCERT Misc. Ex. Q. 5 Page 100]
We suppose that A is a symmetric matrix, then
A=A ... (@)
Consider,
(B AB) ={B'(4B)}
=(AB)'(B")! [(AB)'=B'A']
=B'A'(B) [(B) =B]
=B'(A'B)
=B'(AB) [By using Eq. (1)]

~.(B'AB)'=B'AB

Thus, if A is a symmetric matrix, then B'AB is a
symmetric matrix.

Now, we suppose that A is a skew-symmetric
matrix.

Then,

A'=—-A

Consider,

(B'AB)'=[B'(AB)]
=(AB)'(B")
=(B'A")B
=B'(-A)B
=-B'AB
Therefore,

(B'AB)'=-B'AB

Thus, if A is a skew-symmetric matrix, then B’/ABisa
skew-symmetric matrix. Hence, if A is a symmetric
or skew-symmetric matrix, then B’ABis a symmetric
or skew symmetric matrix accordingly. [3]
Find the values of x, y, z if the matrix
0 2y =z

A=|x y -z|- Satisfy the equation A’A = I.
X -y z

[NCERT Misc. Ex. Q. 6, Page 100]
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Ans. Itis given that,

0 2y z
A=|x y -z
x -y z
[0 x «x
JA'=2y oy -y
|z -z z
Now, A'A =1
[0 x x]|[0o 2y z] [t 0 0
=2y y -y y —z|=(0 1 0
1z -z z -y oz 0 01
[0+ +x* 0+xy—xy O-xz+xz
=|0+xy—xy 4y +y*+y’> 2yz-yz-yz
0—xz+zx 2yz-yz—yz zZ +z°+7°

1
=0
0
2x°
=0
0

On comparing the corresponding elements, we

have:

Q.23.

Ans.

31
m{ ]
-1 2

It is given that,

00
10
0 1
0 0
6y> 0
0 3z

SN

Therefore,
A'=A-A

[9-1 342
T|3-2 -1+4
[85
-5 3}

33
-1 o2[-t 2
[ 33)+1(-1)

T1-13)+ 2(-1)

1

LHS =A*- 5A+ 71

1 00
=01 0
0 01

3(1)+1(2)
—1(1)+2(2)

|

|

. Show that A>~5A + 7 = 0.
[NCERT Misc. Ex. Q. 8, Page 100]

[3]

31

B

s H

-7 0
+
0 —7

[0 0
0 0

15 5

Sl
o)

0 =RHS

L A2-B5A+71=0

Ans. We have,

1

0
7
0

1
Q.24. Find x, if [x -5 -1]|0 2

2 0 3|1
[NCERT Misc. Ex. Q. 9, Page 100]

y

0
7

0

|

2
1

[x =5 -1]jo 2

x
41=0.

=[x+0-2 0-1040 2x-5-3]

Q. 25. Find the value of x, if [1 x 1] 2

[x-2 -10 2x-8]

o
41=0
_1_
F
41=0
_1_
.
4|=0
|1
=[0]
[x*-48]=[0]
2_48=0
x> =48
x:i4x/§
1 3 2|1
51
15 3 2||x

[3]

21|=0,

[NCERT Exemp. Ex. 3.3, Q. 10, Page 54]

Ans. We have,

= [1+2x+15 3+5x+3 2+x+2]

[1642x +(5x+6)-2+(x+4)-x]

1 x 1]

[16+2x+10x+12+x2+4x]

1x3

1
2

1

5

W W W

NSRS

[16+2x 5x+6 x+4]

3x3

Ix3

1x3

1
2|1 =0
_x_3><1
_1 4
21 =0
_x_lx]
21 =0
_x_3><1
Ix1 = 0
=0
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= [¥+16x+28]=0 4 4 8 4
oo [+ 20+ 147 +28] =0 Q.27. Find 4, if |1|A=|-1 2 1|.
3 -3 6 3
= (x+2)(x+14)=0
. 14 [NCERT Exemp. Ex. 3.3, Q. 13, Page 54]
X==4- [31  Ans. We have,
5 3 4 -4 8 4
Q. 26. Show that A:{—l _2} satisfies the equation A? oacla 2
—3A — 71 = 0 and hence find A~". 3., 36 3
[NCERT Exemp. Ex. 3.3, Q. 11, Page 54] ’
Ans. We have, LetA = [xyz] ) ;
B 5 3 4 -4 8 4
A= _2} a1 ryzl,=|-1 2 1
A A A 3 31 =3 6 3_3><3
s o3 s 3 4x 4y 4z| [4 8 4]
=12:|{12} =|x y z|=|-1 21
LAl 3x 3y 3z| |3 6 3
[25-3 15-6 e - -
T|5+2 —3+4 = M=
- = x=-1
_ 22 9 = 4y=38
=31 =y =2
3 and 4z = 4
3A= { > } = z=1
-1 -2 A=[-121] [3]
(15 9 3 4
= 21 2
-3 -6 Q.28.If A=|1 1 ande{1 ) J, then verify

10 2 0
=7
(BA)? # B2 A2

(7 0} [NCERT Exemp. Ex. 3.3, Q. 14, Page 54]

0 7 Ans. We have,
5 3 -4
Therefore, ) )1 s
s 22 91 [15 9 70 A=|1 1 anolB:124
A?—3A-T7]= - - - -
__3 1 -3 -6 0 7 L 3%2
[ - 3 4
_[22-15-7 9—9—0} " )1 2 o
|-3+3-0 1+6-7 =l| 5 4
_O 0 L 2x3 2 0 o
"o 0} _[6+1+4 -8+1+0
=0 34248 —4+2+0
Hence proved. _ [11 —7}
Since, A>—3A-7I=0 113 =2
(A -3A-T1]=A"" 11 =711 =7
ATUA) =34-71=A70 and (BA)-(BA) = H }
ATA-A-3ATA-TATT=0 [-AT'0=0] 13 =213 -2
[121-91 -77+14
IA-31-7A"=0 [+ATA=]] (BA)? =
143-26 —91+4
A-31-7TA"=0 [+AI=AT"] 0 63
— ’1=_ = -
7A A+3] 7 —87} 0
-5 3730 L
= ¥ . 21 2] [21 2
I 2] [0 3 Also, B*=B-B=
1 2 4| |1 2 4
_2 _3 2x3 2x3
Tl s So B? is not possible, since the B is not a square

matrix.
P {—2 —3} Hence, (BAY? # B2 A2. 3]

71 1 5 3]
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Q. 29. If possible, find the value of BA and AB, where

4 1
21 2
A= andB=|2 3
1 2 4

1 2

[NCERT Exemp. Ex. 3.3, Q. 15, Page 54]

Ans. We have,

4 1
21 2

A= andB=|2 3
1 2 4

1 2

So, AB and BA both are possible.
[Since, in both AB and BA, the number of columns

of first is equal to the number of rows of second.]

- 4 1
21 2

AB= 23
1 2 4

L 2x3 1 2

3x2
[8+2+2 2+3+4
|4+4+4 1+6+8

(12 9
|12 15

4
BA=|2
|1

NN =

21 2
1 2 4
2x3

3x2

4+2 8+4
=14+3 2+6 4+12
[2+2 1+4 2+8
(9 6 12
7 8 16
14 5 10

[8+1

2 3
Q. 30. Solve forx and y, xL} + y{s} +[

-8
-11

|-o.

[3]

[NCERT Exemp. Ex. 3.3, Q. 18, Page 54]

Ans. We have,
2 . 3 . -8 ] 0
X =
1 Y 5 —11]
2 . -8 ]
= * + 3y + 8 =0
x S5y —11_

2x+3y-8] [0
- L+5y+11_{0
2x+3y—-8=0
= 4x+6y=16
and x+5y—-11=0
= 4x+20y =44
On subtracting Eq. (i) from Eq. (ii), we get:
14y =28
= y=2
5 2x+3%x2-8=0
= 2x=2
= x=1
x=landy=2

..()

...(i)

[3]

Q. 31.

Ans.

Q. 32.

Ans.

If X and y are 2 x 2 matrices, then solve the
following matrix equations for X and Y

2 3 -2 2
2X +2Y = , 3X+2Y =
@ oo ]

[NCERT Exemp. Ex. 3.3, Q. 19, Page 55]
We have,

23 .
2X+2Y = 4 0 (i)
-2 2
and 3X+2Y = 1 s ... (ii)
On subtracting Eq. (i) from Eq. (ii), we get:
-2-2 2-3
(3X+2Y)—(2X+3Y)={ }
1-4  —5-0
_4 _1 e
(X-Y)= 3 5 ...(iii)

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

0 s
(5X+5Y)=L _5]

ifo s
(x+y)=5{5 _5]

_{o 1}
b ..(iv)

On adding Egs. (iii) and (iv), we get:

—4 0
(X—Y)+(X+Y):[_2 _6}

2 0
2X =2

From Eq. (iv), we have

[—2 0]+Y={o 1}
-1 -3 1 -1
B 12} andXz[:f _(?j
[3]

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

[NCERT Exemp. Ex. 3.3, Q. 20, Page 55]
We have,

A=[3 5], and B=[7 3]

Y

1x2

X
Let C= { } is a non-zero matrix of order 2 x 1.
2x1

AC=[3 s]m

Y
=[3x+5y]

and BC=[7 3]m

=[7x+3y]
For AC = BC,
[3x+5y]=[7x+3y]
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On using equality of matrix, we get B 3 10
3x + 5y =7x + 3y (i) (B+C)= 3 4 * -1 0
= 4x=2 - Z
1 B 3 3
= XY T2 4
= =2x 1 293 3
Y and A-(B+C)=
Cz{x} 2 12 4
2x [ 3+4 3-8
We see that on taking Column of order 2 x 1,2 x 2, __—6+2 -6-4
2><3,._..,weget T 7 _5
o=|T )T Tl -10 -..(iid)
2x || 2x 2x||2x 2x 2x -
I eral Al ap=| D223
ngen_e;a, C so, —__2 s 4
~C=|_ |, Jetc. r _
2k} [Zk 2k}ec 3 _| 2*6 3-8
i 131 443 —6-4
s3.164=| * 2= 3|anac=|t © if 8 s
Q. 33. "2 1275 4 andC=| | verify: - 10}
(i) (AB)C = A(BQ).
(ii) AB + C) = AB + AC. And
[NCERT Exemp. Ex. 3.3, Q. 22, Page 55] 1 2] 10
Ans. We have, AC:__Z 1[-1 0
1 —
A:{1 2},3:{2 3 }andc={ 0} _| =20
21 ] 3 4 =10 -2-1 0
. 1 272 3 - 1
2 1 4 30
B 2+6 3-8 Mg s Lo
T|-4+3 —6-4 AB+AC = B }{_ }
- -1 -10] |-3 0
|8 —5} -
= 7 -5
-1 10 = AB+AC=| | 10] (i)
ABC_‘ 8 -5 10 S
and (AB)C= -1 -10]-1 © From Egs. (iii) and (iv), we have
- AB + C) = AB + AC 3]
8+5 0
|- } Q34164 A=[2 1),B=|> > *|anac=| " 2!
s 1+10 O . . ’ 8 7 6 10 2 7
_|13 0} 0 then verify that A(B + C) = (AB + AC).
L9 0 ) [NCERT Exemp. Ex. 3.3, Q. 25, Page 55]
31 o Ans. We have to verify that, A(B + C) = AB + AC
Again, (BC) = We have,
3410 53 4 121
- A=[2 1],B= and C=
_[2-3 0} 18 7 6 102
(3+4 0 A =f2 g1 3¥2 4
_|71 0} - - 8+1 7+0 6+2
70
i 2 1][4 5 5}
1 2][-1 o =
and A(BC)= H } 278
2 1] 70
- =[8+9 10+7 10+8]
[-1+14 0
Tl2+7 0 =[17 17 18] .(0)
13 0 53 4
=l 0} ... (i) Also, AB=|2 1][8 ; 6}
- (AB)C = A(BC) [By using Egs. (i) and (ii)]  [3] =[10+8 6+7 8+6]

=[18 13 14]
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and AC=[2 1]{_1 2 1}

10 2

=[-2+1 4+0 2+2]

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

=[17 17 18] -+
- A(B+C)=(AB+ AC) [By using Egs. (i) and (ii)]
Hence proved. [3]

10 -1
Q.35. If A=|2 1 3|, then verify that A> + A = A(A

01 1

+ I) where I is 3 x 3 unit matrix.
[NCERT Exemp. Ex. 3.3, Q. 26, Page 56]
Ans. We have,

1 0 -1
A=[2 1 3
10 1 1]
A= A-A
1 0 =171 0 -1
=21 3|21 3
0 1 1f[o 1 1
1 -1 =27
=4 4
2 2 4]
1 -1 =27 [1 0 -1
A+ A=|4 41(+[2 1 3
12 2 4] |0 1
[2 -1 -3
=6 7
2 3 5 @
Now,
1 o =1] 1 0 0
A+I=[2 1 3[+/0 1 0
01 1] [0 01
(2 0 -1]
=2 2 3
01 2]
and
1 0 =172 0 -1
A(A+D=[2 1 3||2 2 3
01 1/[0 1
(2 -1 -3]
=6 5 7 B
2 3 s (i)
Thus, we see that A + A = A(A + I) [By using Egs.
(i) and (ii)] [3]

Q. 36. Prove by Mathematical Induction that (A')" = (A")'
where n € N for any square matrix A.
[NCERT Exemp. Ex. 3.3, Q. 36, Page 57]
Let P(n) : (A")" = (A"
P(1): (A)' = (AY
= A" = A'= P(1) is true.

Ans.

Q.37.

Now, P(k) : (A")F = (AFy
wherek e N
and P(k + 1) : (A)E T 1 = Ak 1y
where P(k + 1) is true whenever P (k) is true.
5Pk + 1) (AL (A = [ARTYY
(Ak)'. (A)v — [Ak + 1]/
(A-AYy = [A"H 1 [ (A = (A" and (AB) = B'A']
(Ak+1)r — [Ak+1]'
Hence proved. [3]
Find inverse, by elementary row operations (if
possible), of the following matrices:

. 13 .. 1 -3
@ {_5 7} (i) {_2 6}

[NCERT Exemp. Ex. 3.3, Q. 37, Page 57]
13
Ans. Let A=
=5 7

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

1 31 1 0
- = A
=5 7] |01

137 1o
= = A [+R,—>R,+5R/]
0 22] |51

1 3] 1 0 Alr [
= = R, > —
0 1] [5/22 1/22 P
(1 0] [7/22 —3/22A[ R >R 3R]
= = R, —R, -
10 1] [5/22 1/22 Lo T
(1 o] 1[7 -3
= =— A
0 1] 22|5 1

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

1[7 -3
B=—
2|5 1

[2]
. 1 -3
(ii) Let A=
-2 6
In order to use elementary row operations, we
write A = IA

1 -3 1 0
= = A
BaEAN
Y [+ R, >R, +2R|]
= = R, —
0 0| (21 : : !
Since, we obtain all zeroes in a raw of the matrix A

on LHS, so A™! does not exist. [2]
Find the values of x, y, z and w.

xy 4 __8 w
e x+y| [0 6 |

[NCERT Exemp. Ex. 3.3, Q. 38, Page 57]

Q. 38.

Ans. We have,

xy 4 __8 w

z+6 x+y __0 6
By equality of matrix, x + y = 6and xy = 8
=>x=6-yand (6-y)y =38

= V—4y-2y+8=0
= y-2@y-4=0
= y=2ory=4
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Q. 39.

Ans.

Ans.

B x=6-2=4
orx =6-4=2[Because x = 6 — y]
Also,z+6=0

z=-6and W=14
x=2y=4orx=4y=2,z=-6and W
=4 [3]

1 5 9 1
If A= and B = , find a matrix C
7 12 7 8

such that 3A + 5B + 2C is a null matrix.
[NCERT Exemp. Ex. 3.3, Q. 39, Page 57]

=

We have,

1 5 9 1
A= and B =
7 12 7 8
1 5 9 1
and B=
7 12} {7 8}

e =
c d

3A+5B+2C=0

3 157 [45 57 [2a 2] [0 ©
= + + =
21 36] |35 40| |2c 2d]| |0 ©

A=

56+2c 76+2d

{48+2a 20+2b} _[o 0}

0 0

=
Also,

and

20a+48=0=>a=-24
20+2b=0=b=-10
56+2c=0=>c=-28
76+2d=0=d=-38

. If A=[

C_{—24 —10}
-28 38 3]

3 -5
2} then find A> — 54 — 141. Hence,

obtain A®. [NCERT Exemp. Ex. 3.3, Q. 40, Page 58]

We have,
3 -5 '
A:_4 ) (i)
A =A-A
[ 3 53 -5
4 2] 2
[ 29 -25 -
= 20 24 ...(ii)
) [ 29 -25 15 =257 14 o
AP -5A-14] = - _
|[-20 24| [-20 10 0 14
fo o
oo
Now, A?-5A-141=0
= AxA’-B5AA-14AI=0

= A3 5A2—14A = 0 [+ Al = A]
= A3 =5A%+ 14A
29

=25 3 -5
=5 +14
[—20 24} {—4 2}

Q. 41.

Ans.

Q. 42.

Ans.

[By using Egs. (i) and (iii)]

[ 145 -125 . 42 —70
“|-100 120 |-56 28
_[ 187 —195}
“|-156 148
[3]
Find the matrix A such that
[2 1] -1 -8 -10
1 0lA=| 1 2 -5
-3 4] 9 22 15
[NCERT Exemp. Ex. 3.3, Q. 42, Page 58]
We have,
(2 -1] -1 -8 -10
1 0ol A=| 1 =2 -5
-3 4], 9 22 15,

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

LetA b C}

d e f
2 -1 . [-1 -8 -10]

a b c

1 o[d e fI” 1 -2 -5
-3 4 - 19 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  2c—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=-2c=-5and2a-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=
3 4 0
If AB = BA for any two square matrices, then
prove by mathematical induction that (AB)" =
A"B". [NCERT Exemp. Ex. 3.3, Q. 49, Page 58]
Let P(n) : (AB)" = A"B"

P(1) : (AB)! = A'B!
= AB = AB
So, P(1) is true.
Now, P(k) : (AB)f = A"BX, ke N
So, P(K) is true, whenever P(k + 1) is true.
L PK+1:(ABfTT = AFF1gE+]
= AB* AB!
= A"B*BA= A'BF 1 A
Ak'A'Bk+1Z>Ak+1Bk+1
(AB)k+1 :Ak+1Bk+1
So, P(k + 1) is true for all n € N, whenever P(k) is
true.

[3]

.G
[+ AB = BA]
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By mathematical induction, (AB) = A"B" is true for

alln e N. [3]
02y z
.43. Findx,yandz, if A=|x —z | satisfies A'=A"
Q y y
X -y z
[NCERT Exemp. Ex. 3.3, Q. 50, Page 59]
Ans. We have,
0 2y z 0 x x
A=|x y -zl|landA'=|2y y -y
X -y oz z -z z
Also, A’ = A™!
= AA = AAT! [~ AAT =1]
= AA'=1
0 2y z|[0 x x| [t 0 0]
x ¥y -z||2y y -y|={0 1 0
x =y z|lz -z z| [0 0 1]
4yt +zt 2P -28 2%+ | [1 0 0]
2y -72" X4yt +z -y’ -2 |=|0 1 0
2y’ +z20 -y -2 XP+yi+2t| [0 0 1]
2y°-z" =0
2]/2:22
4y’ +78 =1
2-22+72° =1
z=ii
3
2
222
Y73
1
=+
Y 6
Also, x’+y*+z’=
x2=1—y2—zz
ISR
6 3
—1-2
6
_L
2
x:iL
2
Therefore x—+L —+L ar1clz—+L [3]
7 —/\/5/}/ —\/g _\/E
2 31
Q. 44. Express the matrix |1 -1 2|as the sum of a

4 1 2

symmetric and a skew-symmetric matrix.
[NCERT Exemp. Ex. 3.3, Q. 52, Page 59]
Ans. We have,

2 31
A=l -1 2
4 1 2

1 4
A=[3 11
1 22
4 45
Now ATA i, 5 3
2 2
5 3 4
, 3
2
“l2 o1 3
2
503,
2 2
‘ 0 2 -3
and 24U o
2
3 -1 0
o 1 =
o1 o 1L
2
3 -ty
2 2
22 2110 1 23
2 2
ArA AA Ly 3 ea 0 L
2 2 2 2
53, 3 -1,
2 2 2 2

This is the required expression. [3]
Q. 45. Find a matrix D such that CD - AB = 0. Let

2 -1 5 2 2 5
A= ,B = andC = .
3 4 7 4 3 8

[CBSE Board, Delhi Region, 2017]

Ans. Let,
Xy
D =
E w} [l
CD=AB

{2x+52 2y+5w} 3 0}

3x+8z 3y+8w | |43 22 [1+1]

2x+5z=23,3x+82z=43;2y + 5w = 0,3y + 8w =22
Solving we getx = =191,y = 110,z = 77, W = 44 [1]

-191 -110
77 44 0
2 -1 -1 -8
Q. 46. Find matrix A suchthat| 1 0 A=] 1 -2 |
-3 4 9 22

[CBSE Board, All India Region, 2017]

c d

a b
Ans. Let A:( ]

2 -1
1 0

[u
c
3 4

1

b
= 1

d
9

-8
-2
22

(1]
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2a-c¢ 2b—d -1 -8
= a b = 1 =2
—3a+4c -3b+4d 9 22

1]
= 20—c=-1,2b-d =-8
a=1b=-2 1]
-3a+4c=9,-3b + 4d = 22
Solvingtogeta =1,b=-2,c=3andd =4

1 =2
) )
(1]

123) (-7 -8 -9
456 | 2 4 6/
[CBSE Board, Foreign Scheme, 2017]
ab

X=C J [1]

a b\1 2 3 -7 -8 -9
then, =
c d)|4 5 6 2 4 6
a+4b 2a+5b 3a+6b -7 -8 -9
= =
c+4d 2c+5d 3c+6d 2 4 6 1]

Equating and solving to geta = 1,b = -2,c = 2and
d=0 [177]

)
e
[

A trust invested some money in two types
of bonds. The first bond pays 10% interest
and second bond pays 12% interest. The trust
received "2,800 as interest. However, if trust had
interchanged money in bonds, they would have
got “100 less as interest. Using matrix method,
find the amount invested by the trust. Interest
received on this amount will be given to Helpage
India as donation. Which value is reflected in this
question?  [CBSE board, All India Region, 2016]
Let " x be invested in first bond and "y be invested
in second bond then the system of equations is:

10x 12 _ Hg00 }

Q. 47. Find matrix X so that X

Ans. Let

Q. 48.

Ans.

100 7100 5x +6y = 140000
12x 10y _ 000 6x+ 5y =135000
100 100 1]

et acl® 6]x_[¥].5[140000
A6 s Ty T 135000

.es.l@ Long Answer Type Questions

~LA-X=B
|Al=—1LA" = _1“[_2 _56}
1]
. Solution is
X=A"B
x 1 5 —6| 140000
M B —11{—6 5 }{135000}
10000
- Lsooo}
x=10,000 and y =15,000
.. Amount invested = Rs. 25,000 [A+14]
Value : Caring elders [1]

Q. 49. A coaching institute of English (subject) conducts

classes in two batches I and II and fees for rich and
poor children are different. In batch I, it has 20 poor
and 5 rich children and total monthly collection is
9,000, whereas in batch II, it has 5 poor and 25 rich
children and total monthly collection is "26,000.
Using matrix method, find monthly fees paid by
each child of two types. What values the coaching
institute is inculcating in the society?

[CBSE Board, Foreign Scheme, 2016]

Ans. Let each poor child Pay " x per month and each rich
child pay "y per month.

. 20x + 5y = 9000 [v2]

5x + 25y = 26000 [V2]

In matrix form, we have
{20 5}|:x:| B {9000 ]
5 25 ~ 126000
y [
AX =B
- X=A"B

L 1[25 =5
T 475|-5 20

¥] 1 [25 -57[9000
MZMSLS 20}{26000}
_[200
"[1000}

- x =200,y =1000 [

Value : Compassion or any relevant value [1]

(5 or 6 marks each)

Q. 1. Construct a 3 x 4 matrix, whose elements are given
by:
(ii) a; = 2i-j
[NCERT Ex. 3.1, Q. 5, Page 64]
Ans. In general, a 3 x 4 matrix is given by

. 1, .. .
(i) aij:E|_31+]|

(i) a =%|—3i+j|,i =1,2,3andj=1,2,3,4

ay, =l|—3x1 +1| =1|—3+1| =1|—2| =2
2 2 2 2

1 1 1 5
a,, =5|—3><2+ 1 :5|—6+1| :5|_5l =3
8

1 1 1

ay, :E|—3><3+1|:E|—9+1|:E|—8|:E:4
1 1 1 1

a, :5|_3X1+2|:5|_3+2|:E|_1|:E



94 I OSWAAL NCERT SOLUTIONS — Textbook + Exemplar - MATHEMATICS : Class-XI

(i)

Q.2.

(i) A+B
(iii) 3A-C

(v) BA
Ans.

. 2 4] 1 3
(i) A+B= 3 2_+[_ }

1 1 1 4
a,, =5|—3><2+2|=E|—6+2|=5|—4|=E=2
a, =%|—3><3+2| =%|—9+2| =%|—7| =%
1 1
a, =E|—3><1+3|=5|—3+3|=0
1 1 1 3
ay, =5|—3><2+3|:5|—6+3|=5|—3|=E
1 1 1 6
iy, =E|—3x3+3|=5|—9+3|:5|—6|=5=3
1 1 1, 1
a, :5|_3X1+4|:5|_3+4|:E|1|:5
1 1 1 2
a,, =E|—3><2+4|=5|—6+4|=5|—2|=5=1

1 1 1 5
a,, =5|—3><3+4| =5|—9+4| :E|_5| =

Therefore, the required matrix is:
1 1

1 = -
2 2
2

(=]

1

B SRV
W oW

5
2
a,=2i—j,i=1,2,3andj=1234
ap=2x1-1=2-1=1
Gy =2x2-1=4-1=3
a3 =2x3-1=6-1=5
A, =2%x1-2=2-2=0
Gy =2x2-2=4-2=2
Gy =2%x3-2=6-2=4
A3 =2x1-3=2-3=-1
Uy =2%x2-3=4-3=1
A3 =2%x3-3=6-3=3
4, =2x1-4=2-4=2
Uy, =2%x2-4=4-4=0
Uy =2%x3-4=6-4=2
Therefore, the required matrix is:
1 0 -1 =2
A=|3 2 1 0
5 4 3 2

tet =2 * p=| ! 3lanac=|>
= = n =
€ 3 2177 |2 5|2 3

each of the following;:

SRS

(i) A-B
(iv)AB

2 5

2+1 443
245

[27]

[2%2]

5F'd
4| Fin

[NCERT Ex. 3.2, Q. 1, Page 80]

1]

.. (2 4 1 3
(i) A_B= H ]
13 2] |25

2 4]
(iii) 3A—C=3{ -
3 2]

1]

_‘ 2-1 4-3
[3-(-2) 2-5

N
|5 -3

[—2 5] ]
3 4
[3x2 3x4] [-2 5
“[3x3 3x2}{ 3 4}
6 12] [-2 5]
19 6| | 3 4
[6+2 12-5]
“l9-3 6—4]
87
|6 2}

(iv) Matrix A has 2 columns. This number is equal to
the number of rows in matrix B. Therefore, AB is
defined as:

AB=

5o

C[201)+4(=2) 2(3)+4(5)
T3 +2(=2) 303)+ 2(5)}

[2-8 6+20] [-6 23
13-4 9+10] |[-1 19

1]

(v) Matrix B has 2 columns. This number is equal to
the number of rows in matrix A. Therefore, BA is
defined as:

Ans.

BA =

. If A=

- s 3

[ 1(2)+33)  1(4)+3(2)

-2(2)+5(3) —2(4)+5(2)}

[ 249 446

—4+15 —8+10}

11 10}

:11 2 1]
1 2 -3 312 4 12
5 0 2|,B=|4 2 5|andC=|0 3 2
1-1 1 20 3 1 -23

then compute (A + B) and (B - C). Also, verify that

A+B

A+(B-C=(A+B)-C.

[NCERT Ex. 3.2, Q. 4, Page 81]

1 2 -3 3 -1 2
=[5 0 2(+|4 2 5
1 -1 1|12 0 3
[1+3  2-1 -3+2
=[5+4 0+2 245
142 -140 143
4 1 -1
=9 2 7 [2]
3 -1 4
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3 -1 2] [4 1 2 Now, -
B-C=[4 2 5|-[0 3 2 x+yo|? 0
2 0 3| (1 23 2 5]
(3-4 —1-1 2-2 {5 0}+Y:_7 0]
=/4-0 2-3 5-2 1 4 12 5]
[2-1 0-(-2) 3—3} Y:'7 0'_{5 0}
-1 =2 0 2 5] [1 4
= 4 -1 3 [7-5 0-0
1 20 2] Tl2-1 5—4}
12 3] [-1 =20 [2 0}
A+(B-C)=|5 0 2|+ 4 -1 3 B!
111 1 20 a3y 2 3
1+(=1) 2+(-2) —3+o] ) 2X+3 “la 0} ... (i)
=|5+4 0+(-1) 2+3 fo o _
|1+1 7}4—2 1+0 3X+2Y = y 5} ...(1v)
g ? 53 Multiplying e_quations (iil) with (2), we get:
2 1 1] 2(2X+3Y):2|:i 3:|
4 1 1[4 1 2
(A+B)-C=|9 2 7|-|0 3 2 :>4X+6y{g 2} (V)
:i _ ;1 1 i_l ! __12 _ 23 Multiplying equations (iv) with (3), we get:
“lo-0 2-3 72 3(3X+zY):3{j ﬂ
3-1 -1- -2 4-3
0 03 39X+6Y:{ 6 _6} (Vi)
=9 -1 5 -3 15
2 1 1 From equations (v) and (vi), we have:
ifi Q) = 4 6] [6 -6
g‘eicleg,) _wCe have verified that A + (B — C) 5l (4X +6Y) = (9X +6Y) = ) 0}_{3 15}
Q. 4. Find X and Y, if [ 4-6  6-(-6)
. |:7 0:| {3 0:| —5X = 8—(-3) 015:|
(i) X+vY= and X -Y = L
2 5 0 3 2 12
. 2 3 2 -2 i 15}
(ii) 2X+3Y:{4 0}md3X+2Y:{_1 5} X—_l{_Z 12}
[NCERT Ex. 3.2, Q. 7, Page 81] SIS
Ans 2 12
70 ) |5 5
i) X-H/:{2 5j| ...(@) 11 ;
X_y_|:3 0} - 3 5 [21/2]
0 3 ...(ii) 2X+3Y = 0}
Adding equations (i) and (ii), we get: -
x| 0}{3 o} 2 12 > g
2 5]7]0 3 2 2 O lisy=
[7+3 mo} —% 3 4 0]
1240 5+3 4 24
:'10 o} 5 5 +3Y:‘2 ]
|2 8 2 4 0]
X:To 0} 5 . P
2L 2 8 23] |5 75
_° 0} =1y 07| 2
14 R R
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3Y =

2—i 3+§
5 5

4+2 -6

-1 101123
0 -11{010
2 34110

[—1(1) +1(0) + 0(1)

2(1)+3(0)+4(1)

0(1) +(=D(0)+1(1)  0(2)+(=1)(1)+1(1)

|

—1(2)+1(1)+0(1) ]

2(2)+3(1)+4(1)

Q. 5. Show that

5 172 1]
@) 6 7|3 4]

(ii)

2 3||-1 10 -1 10
1 00 -1 1{#] 0 -1 1
1 0)f 2 3 4 2 3 4

|

2 3
10
10

1
0
1
1

[NCERT Ex. 3.2, Q. 14, Page 82]

_[5(2)-13)  5(1)-1(4)

_ﬁQHJO)6®+ﬂ®}
[10-3 5-4

Tl12+21 6+2{

171
133 34}
2 1[5 —1]_[2(5)+1(6) 2(-1)+1(7)
L 4“6 7]_}6H4®)3GD+#D]

_[10+6 247
C|15+24 -3+28

(16 5
139 2J
Therefore,
(5 —17[2 1] [2 175 -1
6 %L3 4}¢_3 4“? 7}

1 23)-1 10
01 0]l 0-11
11 0j|2 34

[1(=1)+2(0)+3(2) 1(1)+2(=1)+3(3)]
0(=1) +1(0)+0(2) 0(1)+1(=1)+0(3)
1(=1)+1(0)+0(2) 1(1)+1(=1)+0(3)
1(0) +2(1) +3(4)
0(0)+1(1) + 0(4)
| 1(0)+1(1) +0(4)

(5 8 14
= 0 -1 1

-1 0 1

[2%2]

[2%2]

—1(3)+1(0) +0(0)
0(3) +(=1)(0) +1(0)
| 2(3)+3(0) +4(0)

(-1 -1 -3
=1 0 0

| 611 6
1 23]-1 10
01 0] 0-11]1#
|11 o][z 3 4]

Q. 6. Find A>-5A + 6I,if A=

-1 1 0][1
0-1110
2 3 4|1

(2 0 1
2 1 3

23
10
10 2]

1 10

[NCERT Ex. 3.2, Q. 15, Page 82]

Ans. Wehave A2 = Ax A

2 0 1(2
A’=AA= 1 342
1 -1 0f1

[2(2)+0(2)+1(1)
2(2)+1(2)+3(1)
1(2) + (-1)(2) + 0(1)
= 201)+0(3) +1(0)
2(1) +1(3) + 3(0)
L 1(1)+ (~1)(3)+ 0(0)
[4+0+1 0+0-1
=|4+2+43 0+1-3
122240 0-1+0

(5 -1 2
=9 2 5
0 -1

Therefore,

A’ —5A+6l=

0 1
13
-1 0

2(0)+0(1) + 1(~1)
2(0)+ 1(1) +3(~1)
1(0)+ (=1)(1) + 0(1)

2+3+0

2+0+0
1-3+0
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[-5+6 -1+0
=|-1+0 -7+6
|—5+0 4+0
-3

-3+0
—-10+0
-2+6

- [5]

Q.7.If A= prove that A% - 642 + 7A + 2I = 0.

N © =
o N O
Jury

[NCERT Ex. 3.2, Q. 16, Page 82]

Ans. Ar=AA
(1 0 21 o
0 2 1]0 2

2 0 3)|2 03

[140+4 04+0+0 2+0+6

0+0+2 0+4+0 0+2+3

|2+0+6 0+0+0 4+0+9

(5 0 8

2 4 5

8 0 13

Now, A% = A% A

5 0 81 0 2

2 4 500 21

8 0 13|12 0 3

[5+40+16 0+0+0 10+0+24

=[240+10 0+8+0 4+4+15

|8+0+26 0+0+0 16+0+39

21 0 34

12 8 23

134 0 55

AP —6AY+ 7A + 21

(21 0 34
12 8 23|-6
134 0 55 3

(21 0 34] [30 0 48] [7
12 8 23|—|12 24 30|+|0 14 7 |+
134055 |48 0 78] [140 21

2
1

508
245
801

30 0 48]
—[12 24 30
48 0 78|

(214742 0+0+40 34+14+0
=[12+0+0 8+14+2 23+7+0
34+14+0 0+0+0 55+21+2
(000
=000
1000

LAP—6AT+TA+20=0 [5]

0 —tanl
and I is the identity matrix

—sina
sina  cosa

[NCERT Ex. 3.2, Q. 18, Page 82]

s
of order2, show that I+ A=(I - A){CO ¢

Ans. On the LHS
I+A
o 0 —tan—
“lo 1"
- tana— 0
2
1 —tana—
_ 2
a
tan— 1 (@
L 2 ®
On the RHS
coso.  —sina
a-af 20 o]
sino.  cosd
o
~ {1 0} 0 —tan— [cosoc —sinoc}
01 tana 0 sino.  coso.
N
o
~ ! tan= {cosoc —sinoc}
- o sino.  cosal
—tan— 1
L 2
I . o . o
cosoc+s1n0ctan5 —sm0c+cosoctan5
- o . . o
—cosotan—+sino  sinotan—+ coso
L 2 2 ...(i)
B ,a a a a a a ( L a ) a
1-2sin —+ 2sin—cos—tan— —2sin—cos—+|2cos ——1]tan—
2 2 2 2 2 2 2 2

a

. a a a a a a a N
—|2cos ——1|tan— + 2sin—cos— 2sin—cos—tan— +1—-2sin —

2 2 2 2 2 2 2 2
[ L a La a a a a a
1-2sin’ —+ 2sin — —2sin—cos— + 2sin—cos— — tan —
2 2 2 2 2 2 2

a a a a a La La
—2sin—cos— + tan— + 2sin—cos— 2sin’ —+1—2sin —
L 2 2 2 2 2 2 2

Thus, from equations (i) and (ii), we get LHS =
RHS [5]

Q. 9. A trust fund has 330,000 that must be invested in

two different types of bonds. The first bond pays
5% interest per year, and the second bond pays
7% interest per year. Using matrix multiplication,
determine how to divide 30,000 among the two
types of bonds. If the trust fund must obtain an
annual total interest of:

(a) T1800 (b) 32000
[NCERT Ex. 3.2, Q. 19, Page 82]
Ans. (a) Let %x be invested in the first bond. Then, the

sum of money invested in the second bond will be
(30000 — x).

It is given that the first bond pays 5% interest per
year and the second bond pays 7% interest per year.
Therefore, in order to obtain an annual total
interest of ¥1800, we have:
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(b)

Q. 10.

() A+B)y=A"+B

N -~ Sl for 1 year

[x (30000 - x)] 1(;0 =1800 _ Principal x Rate x Time
100 100

= % +77(30?38 =%) _ 1800

= 5x+210000—7x =180000

= 210000 — 2x =180000

= 2x =210000 —180000

= 2x =30000

= x =15000

Thus, in order to obtain an annual total interest of
¥ 1800, the trust fund should invest ¥ 15000 in the
first bond and the remaining I 15000 in the second
bond. [2%]
Let ¥ x be invested in the first bond. Then, the
sum of money invested in the second bond will be
% (30000 — x). Therefore, in order to obtain an
annual total interest of ¥ 2000, we have:

5

[x (30000 x)] 120 =2000
100
- 5i+ 7(30000 — x) =9000
100 100

= 5x+210000—7x = 200000
= 210000 — 2x = 200000
= 2x = 210000 — 200000
= 2x =10000
N x =5000

Thus, in order to obtain an annual total interest of
< 2000, the trust fund should invest ¥ 5000 in the first
bond and the remaining ¥ 25000 in the second bond.

[27]
-123 -4 1 -5

IfA=| 57 9|andB=| 1 2 0| then verify that:
211 13 1

(ii) A-B) =A'-B’
[NCERT Ex. 3.3, Q. 2, Page 88]

(-1 2 3] [4 1 =5
Ans. (i) A+B=| 5 7 9|+| 1 2 0
-2 11 13 1
-1-4 241 3-5
=] 541 7+2 940
|—2+1 143 1+1
(-5 3 =2
=6 9 9
-1 4 2
LHS=(A+B)
-5 3 =27
=6 9 9
-1 4 2

-5 6
= 39
-2 9

|
|
W N = W
o+
O© O O N = B O NN L QN

T

Il
|
w W

-2

.. LHS = RHS
Hence proved.
(-1 2
5 7
-2 1
—1+4
=/ 5-1
-2-1

(i) A-B=

LHS

1]
—

S

|
=

(3 4
=1 5
18 9
RHS=A"-B
(-1

Il
r
W Wn

Il
\]

1
L
1+

|
—
— A O 9 O N

w
w
~ +
W

Il
—_
(o)

18 9

. LHS = RHS
Hence proved.

-3 -2

~1]
4
2_
T 74 1 -5]
91+ 1 2
13

0
1
-2 -4 1 1
3
1

—
L

i+ 1 2
1 -5 0
-2+1
1+3
1+1

5+1

742

9+0
-1
4
2

[2%2]

O W = =
+
—_— O W W N =

— N U = O W
|

—_
|

|
[\
|
N
—_
—_— W = O

[2%2]
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Q11 If4'=|-1 2 andB=[

(i) (A +B)
(i) (A-B)

3 4
-1 2

12
01

V=A/+B/
/=A/_B/

Ans. Given that,

) 34 -1 2 1
A'=|-1 2| and B:{l 5 3}, then
|01
(A=A
(3 -1 0
T4 2 1}
(3 -1 0] [-1 2 1
(i) A+B= +
14 2 1] [1 2 3}
C[3-1 —1+2 0+1
Cl4+1 242 1+3}
[2 11
|5 4 4}
LHS=(A+B)
2 1 17
|5 4 4}
2 5
=1 4
|1 4
RHS=A"+B
34 ,
=|-1 2 +[_1 2 1}
o 1 123
[3 4] [-1 1
=-1 2|+ 2 2
0 1 13
[ 3-1 4+1
=|-1+2 2+2
| 0+1 1+3
25
=1 4
1 4
- LHS = RHS

Hence proved.

(i) A-B=

(3 -1 0] [-1 2 1
4 2 1}{1 2 3]
(341 -1-2 0-1
4-1 2-2 1—3}

4 -3 -1
30 =2

4 3 -1
30 -2

1
3} , then verify that:

[NCERT Ex. 3.3, Q. 3, Page 80]

[27]

Q.12.

Ans.

4 3
=/-3 0
-1 -2
RHS=A"-B
3 4] ,
N I -1 2 l}
o 1| L1123
3 4] [
=-1 2(—-| 2 2
Lo 1] |1
[ 3+1 4-1
=|-1-2 2-2
0-1 1-3
4 3
=[-3 0
-1 -2
. LHS = RHS
Hence proved. [27%]
Find the inverse of each of the matrices, if it exists
2 -3 3
in given matrices|2 2 3.
3 2 2
[NCERT Ex. 3.4, Q. 15, Page 97]
2 -3 3
Let A=|2 2 3
3 22
We know that A = [A
[2 33] [100
2 23|=|010|A
13-22| (001
[2 33] [ 100
= |0 50|=[-110[A(R,>R,-R)
13-22] | 001
D -3 37 100
= 1 :—IIOA(R2—>1J
9 55 5
L . 001
11 1] 10-1
=|0 10|= —%é 0|A (R, »R —R,)
37221 00 1
41
-101]| 23
- 010:_11 0 (R,—>R,+R2and]
3002 55 R, - R, +2R,
2z
55 |
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Ans.

41,
-10 33
= | 010|= —%% 0[|A (R, >R, +3R))
0 21 -2
41
10 55
11 1
POt 21 2
| 55 5]
2,23
100 ? 1 3
= 0 1 = —g g O A (Rl_>Rl_R3)
0otz 2
|l 55 5]
2, 3
10 5 5
= |010]= —éé 0|A (R, = (-1R,)
N PR
|l 55 5]
2
2, 3
5 5
aat=l-L 1oy
55
212
5 5 5 5]
Q. 13. Find the inverse of each of the matrices, if it exists
1 3 2
in given matrices | -3 0 -5]|.
25 0
[NCERT Ex. 3.4, Q. 16, Page 97]
1 3 2
LetA=|-3 0 -5
25 0

We know that A = [A
1 3 =2 1 00
“|-3 0 =5|=|0 1 0fA
25 0 0 0 1
Applying R, - R, + 3R; and R; — R; - 2R, we
have:
(1 3 =2 100
0 9 -1I|=| 3 1 0|A
0 -1 4 -2 0 1

Applying R; - R; + 3R3 and R, — R, + 8R;, we
have:

(1 0 10 -5 0 3
0 1 21|=|-13 1 8|A
0 -1 4 -2 0 1

20
.Let A=|5 1 0
0 1

Applying R; — R; + R,, we have:
1 0 10 -5 0 3
0 1 21|=|-13 1 8|A
0 0 25 -15 1 9

Applying R, — %RB, we have:

10 10] | =5 0

0 1 21|=[-13 1 8|4

00 1 301 9
5 25 25

Applying R; —» R; -10R;3, and R, — R, — 21R;, we
have:

2 3
bool )
01 0|=s-—= — —|A
00 1 5 25 25
31 9
5 25 25
23
5 5
aat=|-2 201
5 25 25
31 9
5 25 25
[5]
Q. 14. Find the inverse of each of the matrices, if it exists
2 0 -1
in given matrices|5 1 0].
01 3

[NCERT Ex. 3.4, Q. 17, Page 97]
-1

3
We know that A = [A
2 0 -1 1 00
“|5 1 0(=|0 1 0]|A
01 3 0 0 1

Applying R — lRll we have:
2

10—l l00
2 2

I 0|=|0 1 0|A

1 3 0 0 1

Applying R, - R, — 5R,, we have:

10—1 100
2 2

01 E:—EloA
2 2

01 3 0 01

Applying Ry — R; — R,, we have:
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10 L 1 00
2 2

0 1 S 1 0jA
2 2

00 L2

L 21 L 2

Applying R; — 2R;, we have:

10 1 1 00
2 2

01 I 1 0|A
2 2

00 1 5 2 2

Applying R, - R, +1R3 and R, - R, —§R3, we
have: 2 2

100 3 -1 1
0 1 0|=|-15 6 —5|A
00 1] | 5 -2 2]
3 -1 1]
A'=[-15 6 -5

| 5 2 2]

[5]

01
Q.15. Let A= {0 0}, show that (aI + bA)" = a'l + na™!

bA, where I is the identity matrix of order 2 and n
e N. [NCERT Misc. Ex. Q. 1, Page 100]

Ans. Itis given that,

oo
A=
0 0
To show : P(n) : (al + bA)" = a"I + na" " bA,n € N
We shall prove the result by using the principle of
mathematical induction.
Forn =1, we have:
P(1): (al + bA) =al + ba’ A = al + bA
Therefore, the result is true.
Forn =1.
Let the result be true forn = k., i.e.,
P(k) : (al + bA)* = a'T + ka*! bA
Now, we prove that the result is true for n = k + 1.
Consider,
(@l + bAY 1 = (al + bA)* (al + bA)
= (@ I + ka* bA) (al + bA)
= a1 + ka"bAl + a*DIA + ka"'p?A
= a1 + (k + 1)dbA + kdHPA% ()

Now. A2<© 1[0 1[0 0]_,
oW "o oflo o] o o]
From equation (i), we have:
(@l + bAY 1 =" 1 + (k + 1)dbA + 0
=d"* 1+ (k + 1) dpA
Therefore, the result is true for n=k + 1.

Thus, by the principle of mathematical induction,
we have:

0 1
(al + bA)" = a" + na"'bA where A ={ },ne N.
0 0 [5]

1 1 1
Q.16. If A=|1 1 1 |Prove that
111
_371—1 3n—1 3n—1
An — 31171 3n71 3n71 e N
3n—1 3n—1 3;1—1
[NCERT Misc. Ex. Q. 2, Page 100]
Ans. Itis given that,
111
A=|1 11
111
3n71 3n71 3n71
To show: P(n): A" =[3"" 3"' 3"'| neN
3»171 31171 37171

Q.17.

Ans.

We shall prove the result by using the principle of
mathematical induction.
For n =1, we have:

31—1 31—1 31—1 30 30 30 1 1 1
P():[3"" 37 37 |=[30 30 30 |=|1 1 1|=A
31—1 31—[ 31—1 30 30 30 1 1 1

Therefore, the result is true for n = 1.
Let the result be true for n = k.

3k—1 3k—1 3k—1
P(k):Ak 3/(—1 3k—1 3k—l
3k—1 3k—1 3k—1
Now, AK*1 = A Ak
‘1 1 1 3k71 3k71 3k—1
— 1 1 1 3k—] 3k—] 3k—l
11 13" 3+ 3
:3 . 3k71 3 . 3k—1 3 . 3k—1
— 3 . 3k71 3 3 3k—l 3 . 3k—1
3 . 3k—1 3 ) 3k—l 3 . 3k—|
(3¢ 3¢ 3
=|3F 3¢ 3
3k 3k 3k

Therefore, the result is true forn = k + 1.
Thus by the principle of mathematical induction,
we have:

3n—l 37!—1 371—1
A=|3"" 3" 3| neN
37171 3n71 3n71
[5]
3 4 1+2n —-4n
IfA= Then prove A" =
1 -1 n 1-2n

where 7 is any positive integer.
[NCERT Misc. Ex. Q. 3, Page 100]
It is given that,

A
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Q.18.

e
0
~

(b)

Ans.

—4n
n 1-2n

1+2n

Toprove:P(n):A”:[ },neN

mathematical induction.
— 3 4
P(l) (A= = =A
1 1-2 1 -1

We shall prove the result by using the principle of
For n =1, we have:
1+2 4
Therefore, the result is true for n = 1.
Let the result be true forn = k., i.e.,

1+2k —4k
P(k):Ak=|:k 1—2k:|'neN
Now, we prove that the result is true for n = k + 1.
Consider,
AR+l = A4k A
[1+2k -4k ][3 —4
|k 1—2kM1 —1]
[3(1+2k)—4k —4(1+2k)+4k
T 3k+1-2k —4k—1(1—2k)]
[3+6k—4k —4—8k+4k
| 3k+1-2k —4k—1+2k]
[3+2k —4-4k
ik —1—2k}
[1+2(k+1) —4(k+1)
“l1+k 1—2(k+1)}

Therefore, the result is true forn = k + 1.
Thus, by the principle of mathematical induction,
we have:

{1 +2n —4n
A" =

,ne N
n 1-2n

[5]

A manufacturer produces three products x, y and
z which he sells in two markets. Annual sales are
indicated below:

Market Products | Products | Products
1 10,000 2,000 18,000
2 6,000 20,000 8,000

If unit sale prices of x, y and z are 32.50, ¥1.50 and
%1.00, respectively, find the total revenue in each
market with the help of matrix algebra.
If the unit costs of the above three commodities
are %2.00, ¥1.00 and 50 paise respectively. Find the
gross profit. ~ [NCERT Misc. Ex. Q. 10, Page 101]
(a) The unit sale prices of x, y and z are respectively
given as ~2.50, “1.50 and "1.00. Consequently, the
total revenue in market 1 can be represented in the
form of a matrix as:

2.50
[10000 2000 18000]| 1.50

1.00
=10000x2.50 +2000x1.50 +18000x1.00
=25000+3000 +18000
=46000

The total revenue in market 2 can be represented in
the form of a matrix as:

(b)

Q.19.

Ans.

2.50
[6000 20000 8000]| 1.50

1.00
=6000x 2.50 +20000x1.50 +8000x1.00
=15000+ 30000 + 8000
=53000

Therefore, the total revenue in market 1 is ~46000
and the same in market 2 is ~53000. [274]
The unit cost prices of x, y and z are respectively
given as "2.00, “1.00 and 50 paise. Consequently,
the total cost prices of all the products in market 1
can be represented in the form of a matrix as:

2.00
[10000 2000 18000]|1.00

0.50
=10000x2.00+2000x1.00 +18000x 0.50
=20000+ 2000+ 9000
=31000

Since the total revenue in market 1 is “46000, the
gross profit in this market

= (746000 - ~31000) = ~15000.

The total cost prices of all the products in market 2
can be represented in the form of a matrix as:

2.00
[6000 20000 8000](1.00

0.50
= 6000x 2.00 +20000x1.00 + 8000 x 0.50
=12000+ 20000 + 4000
=Rs 36000

Since the total revenue in market 2 is ~53000, the
gross profit in this market
= (753000 - "36000) = "17000.
Find the matrix X so that

(1 2 3] [-7 -8 -9
X =

_4 5 6 2 4 6

[NCERT Misc. Ex. Q. 11, Page 101]

[2%2]

Itis given that,

1 2 3] [-7 -8 -9
X =

|4 5 6 2 4 6
The matrix given on the RHS of the equation is a
2 x 3 matrix and the one given on the LHS of the
equation is a 2 x 3 matrix. Therefore, X has tobe a 2

x 2 matrix.
Now, let

_|a ¢
=l
Therefore, we have:
a ci|ll 2 3 -7 -8 -9
[b d]L 5 6}:{ 2 4 6}
a+4c 2a+5c 3a+6¢c -7 -8 -9
[b+4d 2b+5d 3b+6d}:{ 2 4 6

} [27]
Equating the corresponding elements of the two
matrices, we have:
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Q. 20.

Ans.

a+4c=-7, 2a+5c=-8 3a+6c=-9

b+4d=2, 2b+5d=4, 3b+6d=6
Now,a + 4c = -7
= a=-7-4c
2a + bc = -8
= -14-8c + 5¢c = -8
= 3c=6
= c=-2
o a=-7-4-2)=-7+8=1
Now, b+4d=2
= b=2-4d
2b+5d =4
= 4-81+5d=4
= -3d=0
= d=0
. b=2-40)=2

Thus,a=1,b=2,c=-2andd =0

1
Hence, the required matrix X is |:2 [21%]

If A and B are square matrices of the same order
such that AB = BA, then prove by induction that
AB" = B"A. Further, prove that (AB)" = A"B" for
alln e N. [NCERT Misc. Ex. Q. 12, Page 101]
A and B are square matrices of the same order such
that AB = BA.
To prove : P(n): AB" = B"A,n e N
Forn =1, we have:

P(1) : AB = BA [Given]
= AB'=B'A
Therefore, the result is true for n = 1.
Let the result be true for n = k.
P(k) : AB* = B*A ...(0)
Now, we prove that the result is true for n = k + 1.
AB**! = AB'B

= (B*A)B  [By using Eq. (i)]

= BYAB) [By associative law]
= BN(BA) [AB = BA (Given)]
= (B'B)A [By associative law]
— Bk + IA

Therefore, the result is true forn = k + 1.

Thus, by the principle of mathematical induction,
we have

AB" =B"A,n e N.

Now, we prove that

(AB)” — AVI.BH

Foralln e N

For n = 1, we have : (AB)! = A'B! = AB

Therefore, the result is true for n = 1.

Let the result be true for n = k.

(AB)F = A*B¥ ...(ii)
Now, we prove that the result is true for n = k + 1.
(AB)**! = (AB)(AB)

= (A'BY(AB)  [By using Eq. (ii)]
= A*(B* A)B [By associative law]
= A*(ABYB [AB" = B" Aforalln € N)]
= (A*A)(B'B)  [By associative law]
— Ak + 1Bk +1

Therefore, the result is true forn = k + 1.

Q.21.

Ans.

Thus, by the principle of mathematical induction,
we have (AB)" = A"B", for all natural numbers. [5]

IfA—O1 dBO
=y 1| 2™ =l1

+B)(A-B) # A>- B2
[NCERT Exemp. Ex. 3.3, Q. 9, Page 53]

[0 1 0 -1
A= and B=

|1 1} L 0}
[0+0 1-1
_1+1 1+0

[0 o
1201
L 2x2

A B)_'o-o 1+1
and L1 1-0

[0 2]
0 1 2x2

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.

-1
0], then show that (A

We have,

Now,
_[0+0 0+0
(A+B)zx2'(A_B)zxz__0+0 4+1:|
[0 0
=lo 5} )
Also, A% = AA
[0 170 1
1 1_'[1 1}
[0+1 0+1
TLo+1 1+1]
1]
2]
And
B*=B-B
(0 170 -1
1 oHl 0}
[o-1 0+0
10+0 —1+o]
[-1 0
Lo —1}

gV [0
1 2 0 -1
_ 2 1
1103
Thus, we see that
(A+ B)A-B)# A?-B? [By using Egs. (i) and (ii)]

Lo )

Hence proved.

...(ii)

[5]
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Q. 22. Find the matrix A satisfying the matrix equation

Ans. We have,

Q.23.

Ans.

(2 1] [-3 2] [1 0
A = .
13 2|7 5 3] |0 1
[NCERT Exemp. Ex. 3.3, Q. 12, Page 54]

2 1] {—3 2} {1 0}
A~ =
_3 2_2><2 5 _3 2x2 0 1 2x2

40 +2c—6b—3d]
6a+4c—9b—6d_

LetA:{a b}
c d
2 1fa b][-3 2] [1 0
{3 2}L d}{ 5 3] |0 1}
2a+c  2b+d][-3 2] [1 0
- Lmzc 3b+2d}{ 5 3] |0 1}
1
0

—6a—3c+10b+5d
=
—9a—6¢+15b+10d

= —6a-3c+10b+5d=1 (@)
= 4a 4+ 2c-6b-3d =0 ...(i)
= 91— 6¢ +15b + 10d = 0 .. (i)
6a+4c-9-6d=1 ...(iv)
On adding Egs. (i) and (iv), we get:
c+b-d=2
= d=c+0b-2 ..(V)
On adding Egs. (ii) and (iii), we get:
—5a—4¢ + 9b + 7d = 0 (Vi)
On adding Egs. (vi) and (iv), we get:
a+0+0+d=1
= d=1-a ....(vii)
From Egs. (v) and (vii),
c+b-2=1-a
= a+b+c=3 ...(viii)
a=3-b-c

Now, using the values of 2 and d in Eq. (iii), we get:

9B8-b-c)—6c+ 156+ 10(-2+b+c)=0

= 27 + 9b + 9c—6c + 15b - 20 + 10b + 10c = 0

= 34b + 13c = 47 ...(ix)

Now, using the values of a and d in Egs. (ii), we get:
4B-b-c)+2c-6b-3(b+c-2)=0

=12-4b—-4c+2c-6b-3b-3c+6=0

= -13b-5¢c=-18 ...(x)
On multiplying Eq. (ix) by 5 and Eq. (x) by 13, then
adding, we get:

—169b — 65¢ = —234
170b + 65¢ =235

b=1
= -13x1-5¢c=-18 [From Eq. (x)]
= -5c=-18+13 =-5
= c=1
: a=3-1-1=1landd=1-1=0
11
[5]
cosx sinx
If P(x) =|: . }, then show that P(x) P(y)
—sinx cosx

= P(x + y) = P(y)P(x).
[NCERT Exemp. Ex. 3.3, Q. 46, Page 58]
We have,

sinx
cosx

cos sin
P(y){ oY y]
—siny cosy
CcosXx cosy

Now, P(x)- P(y) = sinx siny
’ = —sinx cosx || —siny cosy

COsX-cosy—sinx-siny cosx~siny+sinx~cosy}

{—sinx-cosy—cosx-siny —sinx-siny+cosx-cosy

sin(x + y)]

| cos(x+y)
| —sin(x + y) cos(x+y)

...(0)

* cos(x +y)=cosx-cosy —sinx-siny and
sin(x +y) =sinx-cosy +cosx -siny

cos(x +v)

and P(x + 1) =[ sin(x +y )} ... (i)

—sin(x+y) cos(x+y)
cosy siny|l cosx sinx

Also, P(y)-P(x) =

50 Py)-Px) {—siny cosy][—sinx cosx}

COSY-Cosx —siny -sinx cosy~sinx+siny~cosx}

Lsiny@osx—sinx-cosy —siny-sinx +cosy - cosx

Q.24.

(@)

(iii)

Ans.

@) -

cos(x +v)

sin(x + y)] -
...(ii

2[—sin(x+y) cos(x +v)
Thus, we see from the Egs. (i), (ii) and (iii) that,
P()-P(y) = P(x + y) = P(y)-P(x)

Hence proved. [51
If possible, using elementary row transformations,
find the inverse of the following matrices:

[2 -1 3 2 3 -3
5 31 i) |-1 -2 2
-3 23 1 1 -1

[NCERT Exemp. Ex. 3.3, Q. 51, Page 59]
For getting the inverse of the given matrix A by
row elementary operations we may write the given
matrixas A = IA

2 -1 3] 100

-5 3 1|=[0 1 0|A

-3 23] |00 1
2 -1 3] [1 0
-3 4/={1 1 0|A [+R,—>R,+R]
-3 23/ 00
2 -1 3] [ 1 0 0]
-3 2 4{=| 1 1 0|A[“R,»>R-R)]
0 0 —1] |-1 -1 1]
-1 1 7] ]2 10]
-3 2 4|=| 1 1 0|A["R >R +R,]
00 -1 |[-1 -1 1]
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(ii) ...

(i) .

-1 1 7
0 -1 -17
0 0 1]
-1 0 -10]
0 -1 -17
0 0 1]
-1 0 0]
{0—10
0 0 1
10 0]
010
0 0 1]

(2 10
-5 -2 0|A[“R,—>R,-3R/]
-1 -1 1
-3 -1 0 R SR 4R
_ o VR R R,
> 2 OA[andRse—l-Rs]
1 1 -1
709 -0 R, — R +10R
_ l% 1+ 3
215 17 A[andRzaRz+17R
1 1 -1
-7 -9 10 R > IR, and
A e d an
-12 -15 17|A [R Ty

So, the inverse of Ais | =12 —15 17

=

=

Since,

2

S WD

r
N N = DD O W N

U
o

0
0 —
1

01 -1]

1 —1]

1

1

1 -1

00 O

1

1 -1]

Il
1
S =

K
(1
=l0
0
B!
=(2
K

(=)

0
0|A
0 1

—

0 -2]

R, >R, +R,
! 1A|:ar1de—>R1—2R3
0 1]

0 2]
1-2|A [+R,—>R,+R]
0 1

]

)

second row of the matrix A on LHS
containing all zeroes, so we can say that inverse of
matrix of matrix A does not exist.

w | w» — N W

0 0

1 0]|A

0 1

0 0]

1 0|/A[“R,—>R,-R|]

0 1]

0 0] R, >R, —R and ]
R, > K, - K an

! OA|:R3%R3+RI

0 1]

00

*R, >R,+R, and |

R, >R, —%R]

10]A [+ R, >R, —2R/]

Q. 25.

Ans.

1 0 — — 0 0
2 2 1
=lo 1 %:‘75 1 ola | "RiogRand
00 1|5 =2 2f K7
100 3 -1 01 '.'Rl—>R1+lR3 and
=10 10[=|-15 6 -5|A 52
001 5 -2 2 R2—>R2—ER3
3 -1 1
Hence, |-15 6 -5| is the inverse of given
5 2 2
matrix A. [5]
Using elementary row transformations, find the
1 2 3
inverse of the matrix A=| 2 5 7].
2 -4 -5
[CBSE Board, Delhi Region, 2018]
Given that,
1 2 3
A=l 2 5 17
-2 -4 -5

We know that, A= IA

1 2 3 1 00
2 5 7 0 10
-2 -4 =5 0 01

Apply R, > R, —2R; and Ry — R; + 2R,

(1 2 3 1 00
0 1 1|=A|-2 10
0 0 1 2 0 1

Apply R; - R; - 2R,

(1 0 1 5 20
0 1 1|=A|l-2 10
0 0 1 2 0 1

Apply R; > R{-Rzand R, » R, — R;

(1 0 0 3 2 -1
01 0|=A-4 1 -1
0 0 1 2 0 1
3 2 -1
Al=|-4 1 -1
2 0 1 el

1 -1 22 0 1

Q.26. Use product |0 2 -3 9 2 -3|to solve the

3 2 4|6 1 -2
system of equations x + 3z = 9; —x + 2y -2z = 4;
2x -3y + 4z = -3.
[CBSE Board, Delhi Region, 2017]
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Ans. and use it to solve the system of equations x -y +
M =1 277=2 o 1 z=4x-2y-2z=92x+y+3z=1.
AB=|0 2 -3 9 2 -3 [CBSE Board, All India Region, 2017]
3 2 4] 6 1 =2 o [-4 4 41 -1 1] [800 .
10 0 Ans. Getting | -7 1 3|1 =2 —2|=|0 8 0 )]
=0 1 0 5-3-1j|2 1 3] [0038 [172]
10 0 1 Given equations can be written as:
pe : EEREI D
-1 _ -2 = y|=
= A" =B 2 1 3|z |1
-2 0 1 1]
=l 9 2 -3 =>AX =B
| 6 1 2 [1] From equation (i), we have
Given equations in matrix form are: -4 4 4
o1
1 0 3|« 9 A =3 -7 1 3
L2 =24y|=| 4 5 3 -1
2 3 4|lz| |3 1] [1]
_op-1
AX = C 4] X=A"B
X = (Ay'C = (A)C [1] —ho4 a4y
1
x| [-2 9 6] 9] [0 =577 3
=|y|=| 0 2 1} 4|=|5 5 3 -1)1
z 1 -3 =2]|-3] |3 1 1]
0 5and 3 {1} 1 4 >
x=0,y=5andz = |
-4 4 4]f1 1 1 A
Q. 27. Determine the product | -7 1 3|1 -2 -2 -8 -1
5 3 1|2 1 3 (1]
=>x=3,y=-2andz=-1 [V2]

f@: Some Commonly Made Errors

» Generally, students confuse in general formula of skew symmetric or symmetric matrices.
» Students confuse in transpose of a matrix or inverse of a matrix.

» Students does not use right sign convention of matrix element.

» Students forget the identity of the matrices.

z@: EXPERT ADVICE

15 Features of judgment matrix aggregation.
¥ Matrix aggregation method is based on improved GSO Algorithm.
15 Experimental Analysis of a matrix.

15 Comparing and combining dimensions of decision matrices.
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