Matrices

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and

Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (A) is not the correct
explanation of Assertion (A)

c. Assertion (A) is true but Reason (R) is false
d. Assertion (A) is false and Reason (R) is true

Q1.

Assertion (A): Matrix 3 x 5,a; = =] cannot be

i+2j
expressed as a sum of symmetric and
skew-symmetric matrices.

Reason (R): Matrix 3x3,a :.—j. is neither
b+ 2j

symmetric nor skew-symmetric.

Answer : (d) Assertion (A) is false and Reason (R) is true
Q2.

k; i=j

Assertion (A): Scalar matrix A=[a;]= _ j_

/ 0; i#j

where, k is a scalar, is an identity matrix when
k =1.

Reason (R): Every identity matrix is not a scalar
matrix.

Answer : (c) Assertion (A) is true but Reason (R) is false
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Q3.

300
Assertion (A):|0 4 O0]|is a diagonal matrix.
0 07

Reason (R): A=[a; ]is a square matrix such that
a; =0,V i j,then Ais called diagonal matrix.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)

Q4.

Assertion (A): B:[—% V502 3} is a row
1x4

matrix.

Reason (R):If B=[b; ], , , is arow matrix, then its
orderis 1 x n.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)

Q5.

Assertion (A): If {xy 4 }:{4 W} then
z+5 x+y 0 4

x=2,y=2,z=-5andw =4

Reason (R): Two matrices are equal, if their orders
are same and their corresponding elements are
equal.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)

Q6. Assertion (A): The product of two diagonal matrices of order 3 x 3isalso a
diagonal matrix.

Reason (R): Matrix multiplication is always non-commutative.

Answer : (c) Assertion (A) is true but Reason (R) is false
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Q7. Let A be a square matrix of order 3 satisfying AA" = 1.
Assertion (A): A’ =A™
Reason (R): (AB) =B’ A'.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (A) is not the
correct explanation of Assertion (A)

Q8.

Assertion (A): Let A=[a; ] be an mx n matrix and

O be an mx n zero matrix, then A+ 0=0+ A=A.

In other words, O is the additive identity for

matrix addition.

Reason (R): Let A=[a; ], ., be any matrix, then

we have another matrix as -A=[-a; ], , such

that A+ (-A)=(-A)+A=0. Then, -A is the

additive inverse of A or negative of A.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (A) is not the
correct explanation of Assertion (A)

Q9. Assertion (A): For multiplication of two matrices A and B, the number of columns
in A should be less than the number of rows in B.

Reason (R): For getting the elements of the product matrix, we take rows of A and
columns of B, multiply them elementwise and take the sum.

Answer : (d) Assertion (A) is false and Reason (R) is true

Q10.

4 y

. 2 3
Assertion (A): If A_L } 0 1

10
B= , then
(A+B)2 =A? + B2 + 2AB.
Reason (R): For the matrices A and B given in
Assertion (A), AB = BA.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)
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Q11.

. 1 -2 2
Assertion (A): |If A:g -2 1 2|, then
-2 -2 -1

AAT)=1.
Reason (R): For any square matrix A, (A]r )7r =A.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (A) is not the
correct explanation of Assertion (A)

Q12. For any square matrix A with real number entries, consider the following
statements:

Assertion (A): A+ A'is a symmetric matrix.
Reason (R): A - A" is a skew-symmetric matrix.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (A) is not the
correct explanation of Assertion (A)

Q13. Assertion (A) A 2 X 2 matrix 4 =lay],

whose elements are given by a; =1 7,

712
is| g 4|
Reason (R) If 4 is a 4 x 2 matrix, then

the elements in A4 is 5.
Q14. Assertion (A) The matrix

3 -1 0
A=[3/2 3J2 1 |is rectangular
4 3 -1

matrix of order 3.
Reason (R) If 4 = [q;]

column matrix.

then A is

m x1?
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015 Assertion (A) Scalar matrix

016

k i=j
A=la;]= ) ., where £ is a scalar,
7 O, i#j
is an identity matrix when £ =1

Reason (R) Every identity matrix is not
a scalar matrix.

3 1
Assertion (A) If 4 = |:5 x} then (— A)
-3 -1
is given by[ 5 —x}

Reason (R) The negative of a matrix is
given by — 4 and is defined as
—A =(—1)A.
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2 4
Assertion (A) If A= [ 3 2} and

=2 °| henza-c=|® 7
g A= TES g ap

Reason (R) If the matrices 4 and B are
of same order, say m X n, satisfy the
commutative law, then 4 + B =8 + A.

2 4
Assertion (A) If A= [ 3 2} and

B=|' | tend+B=|’ ’
Tle sy RATEE 7

Reason (R) Two different matrices can

be added only if they are of same order.

Assertion (A) If

xy 4 1 w b
Z+5 x+y 1o 4,ten

x=2y=2z=-5andw = 4.

Reason (R) Two matrices are equal, if
their orders are same and their
corresponding elements are equal.

2 3 -1
Assertion (A) If A =[ j| and

1 4 2
2 3
B=|4 5| then AB and BA both are
2 1
defined.

Reason (R) For the two matrices 4 and
B, the product 4B is defined, if number
of columns in 4 is equal to the number
of rows in B.

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

Now, consider the following statements
Assertion (A)

If A =B, then AC = BC.

Reason (R)
If AC = BC, then A = B.

- Assertion (A)

5 1172 1 2 115 -1
6 7113 4| |3 4|6 7
Reason (R)

1 2 3l[-1 1 o] [-1 1 0O
0 1 0[]0 =1 1j2]0 -1 1
1 1 0ll2 3 4 2 3 4

1
0
1

— = O

3
0
0

3 -2
Assertion (A) If A = |: 4 2] and

1 0
I =[0 1], then the value of £ such that

A =kAd-91,is -1

Reason (R) If 4 and B are square

matrices of same order, then
(A +B)(A+ B)is equal to

A% + AB +BA + B>,

3 4
For the matrices 4’ =| -1 2|and
0 1

-1 2 1
B= l } consider the following

1 2 3
statements
Assertion (A) (A+B) =4"-8’
Reason (R) (A -B)=4"-B’

Let A and B be two symmetric matrices
of order 3.

Assertion (A) A(BA)and (4B) A are
symmetric matrices.

Reason (R) 4B is symmetric matrix, if
matrix multiplication of 4 with B is
commutative.
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2 3
~ Assertion (A) If 4 =[ i 2] and

2 _
B = I: [ 9 :|, then B is the inverse of 4.

Reason (R) If 4 is a square matrix of
order m and if there exists another
square maltrix B of the same order m,
such that AB = BA = I, then B is called

the inverse of A.
10 -2
~ Assertion (A) If A =[ 5 1 }, then

A7! does not exist.

Reason (R) On using elementary
column operations Gy — €, —2C| in the
following matrix equation

1 -3] [1 -1][8 1

[2 4:|=[0 1]|:2 4],weh::we
1 =5 T1 =11[3 =&

[2 0}:[0 1][2 0]‘

A RN 1/

13.(c)  14.(d)  15.(c)
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13. (c)           14. (d)           15. (c)           16. (a)          17. (b)           18. (a)          19. (a)          20. (a)  

21. (c)           22. (d)           23. (d)           24. (d)         25. (b)           26. (a)         27. (b)


~ Assertion In general, the matrix 4 of order then — 4 is given by
3 1 -3 -1
a;, a
2x2is given by A=| 1 " _Az(_l)Az(_l)[—S x}z[J —xj|
Qg Ggg
" b e, B e § i ai_cogl? 412 5]_[6 12]_[2 5
0N Gy SERSE=S 2 00 =4 ~ “ls 2|3 4)7|o 6] |3 4
a11:1,312:2a21:2mdd22:4
1 2 6—-{-2) 12-5 & 7
Thus, matrix A is I ™ =2 =
2 4 9-3 6-4 6 2
Reason If 4 is a 4 x 2matrix, then A has ~ The given matrices are A = [2 4:|
4 x 2 =38 elements. o e
3 -1 0 and B = s H .
g 3 , -2 5
~ Assertion 4 = 5 3W2 1 |isa square '_2 5 I
4 3 -1 Then, A+B=73 2J+|:2 5]
matrix of order 3. . [2+1 4+3] [3 7
Reason In general, 4 =[ay], ,,is a column “lz-2 245|7|1 7
matrix. y . [ 4 } [4 w}
; i=7g e have, . =
~ A scalar matrix 4 =[a;] = _ ‘; is an ~ z+5 x+y] |0 4
10 i

On comparing both the matrices, we get

identity matrix when £ =L g bim B

But every identity matrix is clearly a scalar - )
matrix. ) ) i
+ = 4 = =
~ We define — 4=(-1)A4. x+y and xy =7y -
IfA—|:3_ 1} x+%:4=>x2+4:4x
-5 X

= x> —4x+4=0

—(—4) £ /(- 4)* - 4(1)(4)

= X =
21)
4+ ,/16 -16
= x=f=%=

y=4-x=4-2=2

~~ The given matrices are

2 3 -1 o

A=[ _]and8=45
1 4 2

2 1

Orderof A =2x%x3; Orderof B=3x2

Since, number of columns in 4 is equal to the
number of rows in B.

= AB is defined.

Also, number of columns in B is equal to the
number of rows in A.

~.The product BA is also defined.
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P—— 5 12 1 10
~ assertion)e ol 4|1T|l12+ 21 6+ 28

:
L

5 2

Hence, [ ] [3
1
0
1

o

-3 5-4

1
34

-2+ 7
-3+ 28

L]

2 3[|-1 1 0
Reason Here, 1 0110 -1 1
1 0|12 3 4
[—1+0+6 1-2+9 0+ 2+12
=l 0+0+0 0+(-1)+0 0+1+0
|-1+0+0 1-1+0 0+1+0
- off1r 2 3
and{ 0 -1 1|0 1 O
2 3 4|1 1 0
[—1+0+0 -24+1+0 -3+0+0
=l 0+0+1 0-1+1 0+0+0
| 2+0+4 44+3+4 6+0+0
-1 -1 -3
=1 0 0
|6 11 6
1 2 3(-1 1 0
Hence,|0 1 0|0 ~1 1
11 0|2 3 4
—1 o1 2
2 0 -1 1]{0 1
2 411 1
~ Assertion Given, 4% = k4 — 271
= AA =kA - 21

= [& 3l 2l S
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=X

Y-8 -6+4| [3k -2k| |2 0
= = —
12-8 —-8+4| [4k -2k] |0 2
. =2 3%k -2 -2k
= =
4 —4 4k —2k-2
By definition of equality of matrix, the given

matrices are equal and their corresponding
elements are equal.

Now, comparing the corresponding elements,

we get
3k -2=1 = k=1
= —2%k=-2=k=1
= dk=4=k=1
= —4=-2k-2=k=1
Hence, £ =1.
Rcason We have,
(A+B)(A+B)=A(A+ B)+ B(4 + B)
=A®+ AB+ BA + B
A=[3 -1 O:|
4 2 1

2 5
Assertion (4 + BY =|1 4
1 4
1 3
Now, A’ - B =|-1 2} [ =[-3 0
1 1 3 -2
(A+By =4 -
Reason

3 -1 0 -1 21
Now, A - B= -
4 2 1 1 2 3

[+ -3 -1
13 0 -2

4 3
(A-BY =|-3 0
-, 3

3 47 [-1 1] [4 3

and A -1 2|-|2 2{=|-3 o

g i| [1 8] |- @
(A-BY =A'-B

@’E www.studentbro.in


user
Typewritten text
Q21.

user
Typewritten text
Q22.

user
Typewritten text
Q23.


Get More Learning Materials Here : &

~ Assertion Since, A and B are symmetric

maltrices.
AT =4 and BT =B
Now, to check 4 (BA) is symmetric.
Consider [4(BA)]" =(BA)T - AT =(ATBT)AT
=(AB)A = A{BA)
So, [A(BA)] = 4(B4)
= A(BA) is symmetric.
Similarly, (AB) A4 is symmetric.
So, Assertion is true.
Reason Now, (4B} = B'A’
=BA
This will be symmetric, if 4 and B is

commutative i.e. AR = BA.

Hence, both Assertion and Reason are true
but Reason is not the correct explanation of
Assertion.

2 3 2 -3
Let A= and B = be two
1 2 -1 2

matrices.

e 133

(572 Zanells 1
ST

=[ 242 3+4}

fo 2]

Thus, B is the inverse of A.
Assertion We have, 4 =14

) 10 =21 [1 0
Le. [_5 i Pl 1:|A
1 —=1/5] [1/10 0]
= _ = A
[—) 1 ] 10 1]

' 1
[applymg R — 0 lel

[l -1/5] [1/10 0]

o o | [1/2 1]
[applying Ry — Ry + 5£]

We have all zeroes in the second row of the
left hand side matrix of above equation.

Therefore, 47! does not exist.
Reason The given matrix equation is

2 3G 305 2

 The column transformation €y — C, — 2C) is

applied.

.. This transformation is applied on LHS and

on second maltrix of RHS.

1 -5 1 =113 =5
Th h = i
mestnall. 1L )
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Explanation: In a scalar matrix the diagonal
elements are equal and the non-diagonal
elements are zero. Hence R is false.

A is true since the diagonal elements are equal
and the non-diagonal elements are zero.

~ Assertion (A): (A + B)># A> + 2AB + B~
Reason (R): Generally AB # BA
Ans. Option (A} is correct.

~~ Assertion (A): If A is a square matrix such that Explanation: For two matrices A and B,
A=A, then (I + A -3A =1 generally AB # BA.
Reason (R AT=1A = A i.e.,, matrix multiplication is not commutative.

Ans. Option (A) is correct. - Ris true

) (A+B)*=(A+B)A+B)
Explanation: Al = A = Ais true.

Hence R is true. = A% + AB+BA +R?
Given AZ= 4, 4+ A2 +2AB+B?
(I+A)Y -3A=1"+21A+A*-3A £ ASETE
= [ A T R is the correct explanation for A.
=] A and B are two matrices such that both AB and BA

are defined.
~ Assertion (A): (A + BY(A-B) = A2-B?

Reason (R): (A + B){(A—-B) = A2-AB + BA-B?
70 0 Ans. Option (D) is correct.

Hence A is true.
R is the correct explanation for A.

Assertion (A): i I brix.
o~ Bezerfoni(Ap |0 7 B snsscalarmetoix Explanation: For two matrices A and B, even

007 if both AB and BA are defined, generally AB #
Reason (R): If all the elements of the principal BA.
diagonal are equal, it is called a scalar matrix. (A+B)A-B)=A>-AB + BA-B>.

Since AB#BA, (A + B)(A - B) = A B~

Ans. Option (C) is correct. Hence R is true and A is false.

Get More Learning Materials Here : & m @&\ www.studentbro.in


user
Typewritten text
Q28.

user
Typewritten text
Q29.

user
Typewritten text
Q30.

user
Typewritten text
Q31.


Get More Learning Materials Here : &

»~~ Let Aand B be two symmetric matrices of order 3.
Assertion (A): A(BA) and (AB)A are symmetric
malrices.

Reason (R): AB is symmelric malrix if matrix
multiplication of A with B is commutative.

Ans. Option (B) is correct.

Explanation: Generally (AB)’ = B" A’
If AB = BA, then (ABY = (BA)Y =A"B’ = AB
Since (AB) = AB, AB is a symmetric matrix.

Hence R is true.

A(BA) = (AB)A = ABA
(ABA) = A'B"A" = ABA.
A(BA) and (AB)A are symunetric maltrices. Hence

Ais true.
But R is not the correct explanation for A.

0 2 2
»~ Assertion (A): If thematrixP= |3 1 3 |isa
3a 3 3

symmetric matrix, then z = _?2 and b = %

Reason (R): If P is a symmetric matrix, then P’ = -P.
Ans. Option (C) is correct.

Explanation: If P is a symmetric matrix, then
P'=P.
Hence R is false.
As P is a symmetric matrix, P = P
0 3 3a 0 2 -2
261 3|=(3 1 3
2 3 -~ da 3 -1

. By equality of matrices, 2 = ;; andb = %

Hence A is true.

»~ Assertion (A): If A is a symmetric matrix, then B’AB
is also symmetric.
Reason (R): (ABC) = C'B'A’

Ans. Option (A) is correct.

Explanation: For three matrices A, B and C, if
ABC is defined then (ABC) = C'B'A’.

Hence R is true.

Given that A is symmetric= A" = A

(B°ABY = B'A'(B’)Y = B’AB.

Hence A is true.

R is the correct explanation for A.

»~ Assertion (A): If A and B are symmetric matrices,
then AB - BA is a skew symmetric matrix
Reason (R): (AB) = B" A’

Ans. Option (A) is correct.

Explanation: (AB) = B'A’ = Ris true.
Given that A and B are symmetric matrices.
nA'=Aand B =B

(AB—BA)’ = (AB)' — (BAY

=BA -A'B =BA-AB

Since (AB — BAY = —(AB — BA),

AB - BA is skew symmetric.

Hence A is true.

R is the correct explanation for A.
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Assertion (A):
Reason (R) :

A malrix A =[1 2 0 3]is arow malrix of order 1 x 4.

A malrix having one row and any number of column is called a row maltrix.

2 2
’ X -4y x -3
Assertion (A): Tf 3 g = xs2 1l then the value of x = 1.
Reason (R) : Two matrices A = [, ., and B = [byl,, ., of same order m x n are equal, if a;; = by
foralli=1,2,3,..mandj=1,2,3,..n
Assertion (A): I A and B are symmelric malrices of same order then AB — BA is also a
symmetric matrix.
Reason (R) : Any square matrix A is said to be skew-symmetric matrix it A = -A", where A is
the transpose of matrix A.
Assertion (A) : If A is an invertible square matrix, then Alis invertible.
Reason (R) : Inverse of invertible symmetric matrix is a symmetric matrix.
Assertion (A) : If A is an invertible matrix of order 3and |A| =5 then, |adj A| =25.
Reason (R) : If Bis a non-singular matrix of order n. Then, |adj A| = |A| el
1 0 3
Assertion(A) : I A=|2 1 1| then |adj(adjA)| =16.
00 2
Reason (R) : |adj(adjA)|=]1A[*"Y
Answers

'a Vel V 4 AN ' & Y 4 V 4 AN
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