Matrices

Multiple Choice Questions

Choose and write the correct option in the following questions.

1, wheni#j 5.
{D, wheni=;’ then A" is

[CBSE Sample Paper 2021 (Term-1)]

1. If A = [a;] is a square matrix of order 2 such that a;=

1.0 b T1 11 i 10
@ |10 © oo ©@ho @Dloa
cos@ -sina
2, HA=|. ,then A + A'=], if the value of ¢ is [CBSE 2021-22 (Term-1)]
sinag cosw
18 bid 3n
@ & ® 3 © n @ 5
2a+b a-2b|_|4 -3 .
3. If [56—&' 4c+3d]_[11 24],lhenva1ue ofa+b-c+2dis
[NCERT Exemplar] [CBSE Sample Paper 2021 (Term-1)]
(a) 8 () 10 (c) 4 (d) -8

4. Total number of possible matrices of order 3 x 3 with each entry 2 or 0 is
[CBSE 2021-22 (Term-1)]

(@) 9 (b) 27 (c) 81 (d) 512
5. If for a square matrix A, A*-3A + [ =0 and A™ = xA + yI then the value of x + y is
[CBSE 2023 (65/1/1)]

@ -2 ®) 2 © 3 @ -3
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2 10
If l5 4] =P+, where P is a symmetric and  is a skew symmetric matrix, then Q is equal

to [CBSE 2023 (65/2/1)]
2 5/2 0 -5/2 0 5/2 2 -5/2
@ |52 4 } ®ls;2 o l ©ls2 o ] @ lsp2 4 l
3 4
If A= [5 » and 2A + B is a null matrix, then B is equal to [CBSE 2023 (65/1/1)]
6 8 ) -6 -8 5 8 i -5 -8
@ |10 4 © |ao - ©lo 3 @ |10 5
01 2023 ;
If A= i B Then A™™ is equal to [CBSE 2023 (65/2/1)]
) 0 2023 00 2023 0
@ o ol ®lo o } © o ol @ [ 2023]
If order of matrix A is 2 x 3, of matrix B is 3 x 2, and of matrix C is 3 x 3, then which one of the
following is not defined. [CBSE 2022 (65/1/4) (Term-1)]
(@) C(A+B") ) C(A+BY (c) BAC (d) CB+A'
If A and B are matrices of same order, then (AB"~BA") is a [NCERT Exemplar]
(a) skew-symmetric matrix (b) null matrix
(c) symmetric matrix (d) unit matrix

If P is a 3 x 3 matrix such that P' = 2P + I, where P’ is the transpose of P, then
[CBSE 2022 (Term-1)]

(@) P=1I (B) P=-I (c) P=2I ) P=-21
A matrix A = [ayly,, is defined by [CBSE 2021-22 (65/2/4) (Term-1)]
21437, i<j
a; = 5, i=j
Bi-2y i>]

The number of elements in A which are more than 5 is

(a) 3 (b) 4 (5 (d) 6
IfA—D2 d kA= 2 hen the val fk, d b ivel

=3 4 an =l2p 24l then the values of k, a and b respectively are
(a) -6,-12,-18 (b) -6,-4,-9 (c) -6,4,9 (d) -6,12,18
If A is square matrix such that A% = I, then (A - * + (A + )} -7A is equal to [NCERT Exemplar]
(a) A by 1-A (c)I+A (d) 3A

4 2

If A =l i 1], then (A - 2I) (A - 3]) is equal to [CBSE 2022 (65/1/4) (Term-1)]
(@) A (b) I (c) 5I (d) O



F——————_———————— — —— — — —— — — — —
| % % 5 = v
16. IfA= [ and B=(4 -2|, then [NCERT Exemplar]
41 5 1
| 15
I (a) only AB is defined (b) only BA is defined
I (c) AB and BA both are defined (d) AB and BA both are not defined.
I 17. Giventhat A= [3 _Ba and A” = 3], then [CBSE Sample Paper 2022 (Term-1)]
| @ 1+c’+Py=0 () 1-o’-Py=0 (@3--By=0 (@) 3+ +Py=0
i g
I 18. If A= 4 0] and (31 + 4 A) (3]-4 A) = sz then the value(s) of x is/are  [CBSE 2023 (65/1/1)]
| (@) =47 o (c) £5 (d) 25
I 19. Given that matrices A and B are of order 3 x n and m x 5 respectively, then the order of matrix
l C=5A+3Bis [CBSE Saiple Paper 2022 (Term-1)]
(@) 3x5andm=n (b) 3x5 (c)3x3 (d) 5x5
I 1 -11
| 20. If A=|1 -1 1|, then A°-A*-A%+A%is equal to [CBSE 2021-22 (Term-1)]
I * =3 1
(@) 24 (b) 34 (c) 44 @ o
I 21. If for a square matrix A, A~ A + I = O, then A" equals [CBSE 2023 (65/5/1)]
) @ A by A+l () I-A d) A-1
| 10 x 0 5
22, If A= 2 1 B= 1 and A = B, then x equals [CBSE 2023 (65/5/1)]
| @ =1 ®) -1 (©1 @ 2
10 11
l 23. IfA= IU [J and B = L] ol then B'A' is equal to [CBSE 2023 (65/3/2)]
| 0| 10 11 00
| @ [0 0 ® 0] © {1 1] @ Io nl
24. A and B are skew-symmetric matrices of same order. AB is symmetric, if [CBSE 2023 (65/3/2)]
l (@) AB=0 (b) AB=-BA (c) AB=BA (d) BA=0O
I T . s cosx sinx
25. For what value of x €0, l, is A+A =y31,where A= . ?
I 2 -sinx cosx
[CBSE 2023 (65/3/2)]
I T T T
| @ 3 ®) % ©0 @ 5
| Answers
| 1 (d) 2. (b) 3. (a) 4. @) 5. (b) 6. (b) 7. (b)
8. (0) 9. (a) 10. (a) 11. (b) 12. (b) 13. (b) 14. (a)
| 15. (d) 16. (c) 17. (c) 18. () 19. (b) 20. (d) 21. (c)
| 22. () 23, (b) 24. () 25, (b)



Solutions of Selected Multiple Choice Questions

an s _ 1, wheni#j
- BVER 570 when i = i
4y [9 1] 5 {0 1“0 l] Il 0}
= A=la;]= = = Al= =
[23] ay )|~ |1 0 1010/ |01
*. Option (d) is correct.
coso —sina cosa  sina
2. Wehave, A+A =1 = [ 3 + : =
sina  cosa —sina cosa
2cosa a | |]xr .
= 0 2cosal |0 1
1
= 2cosa=1 = COSCE=E
. "
= cosa=cosz = a=

Option (b) is correct.
3. 2a+b=4 a=1
a-2b=-3 — b=2
Sc—-d=11 c=3
4c+3d=24 d=4

¥ a+b-c+2d=8

.. Option (a) is correct.

4. Total number of possible matrices of order 3 x 3 with each entry 2 or 0 is 2ie., 512.

*. Option (d) is correct.

5. Given, A’-34+1=0

= APAT -3AA 414 =0 (Multiplying both sides by A™)
= A-3I+A7=0

= Al=-A+3]

= ¥A+yl=-A+3I (Given A =xA +yI)

= x=-1,y=3 (On equating)

= x+y=-1+3=2

. Option (b) is correct.

& T B B
v LEELSlg 4] ST 4

= Jegpaf? =0
RS U
Since 5 4|7 P +Q, where () is skew-symmetric matrix

= A:P+Q:%{(A+AT)+(A—AT)}

= Q=3(A—AT):1[D ’Sl

2 215 0
8 =
2
= Q=
L g
2
. Option (b) is correct.



T

12.

. . 3 4
Given matrix A=

5 2
Also,24 +B=0 32 Yugel? ©
TP ERS = 5 2|"%lo o
68 . [00 w8 8
Flw a|"% o o] T "l 4
pe| =6 =3
] D el

». Option (b) is correct.

Gi . A—U 1
iven matrix A = 00

0o 1]fo 1] [o 0
Sy ki
mhe R '[n 0”0 0]‘[0 0}
00
2023 _
= A _ID OI

. Option (¢) is correct.

We have matrix A of order 2 x 3, B of order 3 x 2.

= B'isof order 2 x 3 and C is of order 3 x 3.

- A and B’ both have same order.

= (A+B")isof order2 x 3.

Now, matrix C has order 3 x 3 and (A + B’) has order 2 x 3.

Therefore, C(A + B') is not defined because number of columns of C is not equal to number of
rows of (A + B').

. Option (a) is correct.

Wehave, P'=2P+1 .(7)
 (P'Y=(2P+1Iy (Taking transpose on both sides)
= P=2PtI )]

From (i) and (ii), we have
P=22P+D)+] =P=4P+2[+] =-3P=3I =>P=-1
. Option (b) is correct.

Ay pp Ay
A= 33437 | T O
i a5 Ban
ay =5, a;,=8, ay3=11
an =4, ap =5, a3=13
ay =7, a3 =5, 33 =
5811
A=14513
7 5 5

Here, number of elements in A which are greater than 5 are 4.
. Option (b) is correct.



0 3a
e [Sk 4k] [2b 2
= —dk =24, 3a =2k, 2b=3k =3 k=-6,a=-dand b=-9
. Option (b) is correct.
14. Wehave,A2=I
SA-DHA+D-TAS(A-D+A+DHA-D +(A+D - (A-D(A+D)]-7A
[-a®+ b = (a + b)(a® + b — ab)]
=[A) A%+ P - 24T+ A2+ 2 +24] - (A2 - ))}]-7A

=24[I+P+I1+PP-1+P]-7A [zaten
=2A[5I -1]-74 [==1]
=8AI-TA=8A-7A [-A=Al
=A

. Option (a) is correct.
l 42

St R B
-]
wa == 3o Ao 3 3

Now, (A-2(A-3I)= [2 2”1 2] ‘O OI e}

15. Given, A=

1 -1 00
. Option (d) is correct.
17. A?=3I
2
a“+fy O 3o
B 0 BT+0€2_IO3
=  LHpy=3 = 3-a’-Py=0
. Option (c) is correct.
. - 1
18. Given, A= 10
ar_aacat 040 Y.[? O [0 ¢
o 17 %=1 070 3|74 o
[3 -4
"4 3
3 ' 0 4 3 4
and 31‘+4A—LJ 3+_4 0]_[_4 3]

4l[3 -4 ]
(31+~1A)(3I—4A)=[72 3“4 H 9+16 -12+12

-12+12 16+9
25 o0
“lo 25

l=251



= 21=251 =1"=25 G
Option (c) is correct.
19. C=3A+5Bisdefined if n =5 and m = 3 and order of Cwillbe 3 x 5.
. Option (b) is correct.
1 -11 1 -1 1|j]1 -1 1 1 -1 1
20. Given, A=|1 -1 1| =2A%=[1 -1 1|)t -1 1f=]1 -1 1
I =1 1 1 =1 =1 1 1. 11
= A=yl
Similarly, A’= A, A*=Aand A% = A
= A-A'-A+AT=A-A-A+A=0
. Option (d) is correct.
21, AP-A+I=0= [=A-A°
Pre multiplying the above equation by A we get
AlI=A"(Aa-A)=a"A-A"4
= Al=I-(ATA)A=I-IA=I-A
. Option (¢) is correct.

- A71037x0327x0x07x20
S b i il v T 1 O P ol
1 0 ¥ 0
e A=R2 -
i A=BY = 5 1] P 1}
=>x’=landx+1=2 = x=+landx=1
- x =1 satisfies both. = =4

. Option (¢) is correct.

. Givemd= - Y anan=[*
- Given, A=|,  landB=| .
o Z[L ][t Of_[1 o]t o]_[t o

= BA=1 6%lo o|=|1 ollo o/Z|1 o

. Option (b) is correct.

24. Given A and B are skew-symmetric matrices.

o A=-ATand B=-BT ()
Now, (AB)T =BT AT=-Bx (- 4) (From (1))
=BA

For AB matrix to be symmetric BA = AB.
*. Option (c) is correct.

osx si
25. Given, A= e .S AR
—SINnXx COSX
—si 2 0
- e C(.)SI sinx s gl cosx
sinx cosx 0 2cosx
= A+A'= /3] (Given)
2cosx 0 /a1 ) 10 61 0
0 2cosx| - Y T 4T 1| Yo 1




= V‘f n

= 2cosx= 3 = cosx=T=cosE
d
=2 e
6

. Option (b) is correct.
Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

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

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

(©) A is true but R is false.

() A is false but R is true.

1. Assertion (A): A matrix A=[1 2 0 3]is a row matrix of order 1 x 4.
Reason (R) : A matrix having one row and any number of column is called a row matrix.

PL-dx 1 -3

1
x2 x3 x+2 1

2. Assertion (A): If , then the value of x = 1.

Reason (R) : Two matrices A = [2;], ., and B = [by],, . , of same order m x n are equal, if a; = by
foralli=1,2,3,..mandj=1,23,..n
3. Assertion(A): If A and B are symmetric matrices of same order then AB — BA is also a
symmetric matrix.

Reason (R) : Anysquare matrix A is said to be skew-symmetric matrix if A = -AT, where AT is
the transpose of matrix A.

4. Assertion (A): If Ais a square matrix of order 3 x 3, and 2 is any scalar then the value of
[24] =8]A].
Reason (R) : Ifkisascalarand A is a square matrix of order n x n. Then | kA |= Kt |A].
. cosf sinf , [cos28 sin28
5. Assertion (A): If A= sl et ,than A= T
cosB sinB cosnf  sinnf
Reason (R) : If A=| . ,than A" = :
—sinf® cosB —sinnB cosnb
Answers
1. (a) 2. (a) 3. (d) 4. (o) 5. (a)

Solutions of Assertion-Reason Questions

1. Wehave, A=[1 2 0 3] matrix which has one row and four columns.
Therefore, it is a row matrix.

Clearly, both Assertion (A) and Reason (R) are True and Reason (R) is the correct explanation of
Assertion (A).

. Option (a) is correct.



2.

Wehave, x*-4x=-3 = 22 -4x+3=0 = x*-3x-x+3=0

= x(x-3)-1(x-3)=0 = (x-1)(x-3)=0 = x=1,3

and, b = x=zx1

Also, =—x+2 = rX+x-2=0 = x?+2x-x-2=0

= x(x+2)-1(x+2)=0 = (x+2)(x-1)=0 = x=1,-2

and, = = P -1=0 = (x-1@E*+x+1)=0
= x=1,22+x+1=0 = x=771 izv:is = x=771 izu"3i = w, w’

x=1,w, w*
S0, common value of x = 1.
Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of

Assertion (A).

. Option (a) is correct.
Wehave, AB-BA =P (Let)

PT=(AB-BA)T = (AB)T - (BA)T
=BTAT_ATBT=_(ATBT-BTAT)
= P'=_(AB-BA)=-P
= P=-P"
P is skew-symmetric matrix.
= AB - BA is skew-symmetric matrix.
Clearly, Assertion (A) is false and Reason (R) is true.
. Option (d) is correct.
As we know that if k is any scalar and A be any square matrix of order n x n then
|KA| =K"|A]|
o |24 =2%|A| (- Aisof order 3 x 3 in Assertion (A))
=8|A]|

Clearly, Assertion (A) is true and Reason (R) is false.
. Option (c) is correct.

Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

. Option (a) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.

s

Read the following passage and answer the following questions.

A manufacturer produces three stationery products Pencil, Eraser and Sharpener which he sells
in two markets. Annual sales are indicated below



W DELHI STATIONERY uﬁn I

STATIONERS - PRINTERS —

Products (in numbers)

Market
Pencil Eraser Sharpener
A 10,000 2,000 18,000
B 6,000 20,000 8,000

If the unit sale price of Pencil, Eraser and Sharpener are ¥ 2.50, ¥ 1.50 and ¥ 1.00 respectively, and
unit cost of the above three commodities are ¥ 2.00, ¥1.00 and ¥ 0.50 respectively.
[CBSE Question Bank]

(i) Find the total revenue of market A.
(ii) (a) Find the total revenue of market B.
OR
(ii) (b) Find the cost incurred in market A.
(#ii) Find the profit in market A and B.

250
1.50
1.00

= 10,000 x 2.50 + 2000 x 1.50 + 18000 x 1.00
= 346000

Sol. (i) Total revenue for market A =[10,000 2000 18000]

2.50
(i) (a) Total revenue for market B=[6,000 20,000 8, 000][1.50
1.00

= 6,000 x 2.50 + 20,000 x 1.50 + 8,000 x 1.00
= ¥53000
OR

2.00
1.00
0.50
= 10,000 x 2.00 + 2,000 x 1.00 + 18,000 x 0.50
=T31000

(ii) (b) Cost incurred in market A =[10,000 2,000 18,000]

(7ii) We have,

2.00
1.00
0.50

Cost incurred in market B=[6,000 20,000 8,000]




b

Sol.

= 6,000 x 2.00 + 20,000 = 1.00 + 8,000 x 0.50
=12,000 + 20,000 + 4,000
= 336,000
Profit in market A = 746,000 — 31,000 = 715,000
and Profit in market B = ¥53,000 - ¥36,000 = ¥17,000

Read the following passage and answer the following questions.

Amit, Biraj and Chirag were given the task of creating a square matrix of order 2. Below are the
matrices created by them. A, B, C are the matrices created by Amit, Biraj and Chirag respectively.
A’ll 2}B= 4 O}(C=[2 0
<1 3 15 1 -2
(i) Find the sum of the matrices A, Band C, A+ (B + ().
() Evaluate (A",
(ii1) (a) Find the matrix AC - BC.
OR
(#7i) (b) Find the matrix of (a2 + b)B whena=4and b = -2.
(i) We have,

aeeo-| 3 3 2 3R

= A+$+Q=Eﬂ

(1) We have,

= (AT -
(#ii) (a) We have,

T 2j[2 0
ac-zc=| 1 3| -

|t 28 So)-[e

(i) (b) We have
40

i 5|™2

(a+b]B=(472)[

40
15

sﬂ
210
Read the following passage and answer the following questions.

Three schools DPS, CVC and KVS decided to organize a fair for collecting money for helping the
flood victims. They sold handmade fans, mats and plates from recycled material at a cost of %25,
100 and T50 each respectively. The numbers of articles sold are given as



School/Article DPs cvC KVS

Handmade fans 40 25 35
Mats 50 40 50
Plates 20 30 40

[CBSE Question Bank]
(i) What is the total amount of money collected by all three schools DPS, CVC and KVS?
(ii) 1f the number of handmade fans and plates are interchanged for all the schools, then what
is the total money collected by all schools?
Sol. (i) Amount of money (in T) collected by all schools
40 50 20(| 25 1000 + 5000 + 1000
=125 40 30(({100| =| 625 +4000+1500
35 50 40| 50 §75+ 5000 + 2000
7000
=16125
7875
Total amount of money collected by all three schools
=73 (7000 + 6125 + 7875) = 721,000
(if) After interchanging the number of handmade fans and plates,

We have
School/Article DPS cvC KVs
Handmade fans 20 30 40
Mats 50 40 50
Plates 40 25 35

Amount of money collected by all schools
20 50 40][ 25| [20x25+50=100+40 x50
=130 40 25([100(=|30 =25+ 40 =100+ 25 x50
40 50 35| 50 | {40=25+50x=100+35x50
7500
=16000
7750

Total amount =3 (7500 + 6000 + 7750)
=721,250




CONCEPTUAL QUESTIONS

Sol. |

Sol.

Sol.

Sol.

. Given: cosf

x=-y z -1 4|
1If = = . find the value of x + y. [CBSE (AI) 2014]
x-y w b5
e _.__;%____-L—_g(.z il - SR S B S
,,,,,,, P 6
EIET -
1= 2d= -] o _—
[Topper's Answer 2014]
g i
17 Nkl ? M it ol [CBSE Delhi 2013]
I o 4 gl thenfind the matrix A. elhi
” 9 1 4] .t 2
v RREN o g (0w o
v g9 EH [13.4] &8
|21 3704 9]|7|2 3-8
oy
Write the element a,; of a 3 x 3 matrix A = (a;)) whose elements a;; are given by ™ li-] .
[CBSE Delhi 2015]
_12-3] -1 _1
w3
cos -sina
If A= { & , then for what value of o, A is an identity matrix. =~ [CBSE Delhi 2010]
sing cost .

If A is identity matrix, then A =1,
cosa -sina| |1 0
sina cosa | |01
On equating corresponding elements, we get

= cosa=1 sina=0 = a=0
If 1 82 N U then find th 1 f k [CBSE Delhi 2010]
3 all2 s = K 23 ¥ en nn e value o . et

oy 235

l(l)(3)+(2)(2) (0] (1)+(2)(5)l [7 11J

BE+HQD) AM+@HE)] [k 23
7 1| _|7 11
17 23| |k 23

Equating the corresponding elements, we get
k=17

cosB® sinB sin® -cosB

Simplify: cos® [CBSE Delhi 2012]

+sin9{

-s5in@ cos6 cos sin0

cosf  sinf
—-sinf cosB

. ’sinﬁ —cosﬂ]
+sinf

cosf sinf



sin?0  —sinf.cos
sinfcosf sin’@

. 2
—sinB.cos8 cos 6

cos?0  sin0.cos Bl

_|sin®0 + cos”8 0 _[E0
0 sin®f +cos’f| |0 1
7. If A and B are matrices of order 3 x n and m x 5 respectively, then find the order of matrix
5A - 3B, given that it is defined. [CBSE Sample Paper 2021]
Sol. O(A)=3xn, OB)=mx5
5A-3Bisdefinedifm=3,n="5.
ie, O(BA-3B)=3x5
3 4
T -3 & 13 ’ T o7
8 If A" =|-1 2| and B= i 2 3 ,then find A" -~ B". [CBSE (AI) 2012]
01
. -1 21 T it
Sol. Given: B= =S BeZ2 2
123
L3
3 4] [ 1 4 3
Now AT-B'=|-1 2|-| 2 2({=|-3 0
g1 1 3] =12
B 1-2
9. Forwhat value of x, is the matrix A=|-1 0 3| askew-symmetric matrix? [CBSE (AI) 2013]
£=3 9
Sol. A will be skew symmetric matrix if A =- A",
0 1 -2 0 -1 «x G 1 =%
= ~1 4 3==11 Do=g=ElL 0 3
r =3 0 2 3 0 2 3 0

Equating the corresponding elements, we get x = 2.

cosB -sinB] | =
10. If A=| . ,find AA".
sin® cosO
Sol. We have,
v cosB —sinfBlcosf —sinf]
sinB cosB[sin® cosB
_[cos® —sinB][ cosB sinB
“|sin® cosB|-sinf cosB
» cos?0 +sin’ cos 8 sin B — sin 6 cos 8
sinf cos 6 — cos 0 sin § sin?6 + cos2f
(10 =
o1
11. Let A and B are matrices of order 3 x 2 and 2 x 4 respectively. Write the order of matrix (AB).

[CBSE Delhi (C) 2017]
Sol. Orderof AB = Ia,-},-]hz [blj]2,4= [C,-}-}gﬂ i.e, order of ABis3 x 4.



j

Sol.

Sol.

14.

Sol.

Construct a 2 x 2 matrix A = [a;] whose elements are given by a;,= | ()" ~j|. [CBSE 2020 (65/3/1)]
We have, elements of the matrix are given by ;= | @H2-j | s
Lo =|3l=0 , 4y =|@2%1]=3
a,=lm22]=1 , a,=|@2|=2

01
w—

3 12
g a -2
If the matrix A=|2 0 -1| is skew symmetric, find the values of ‘a” and ‘b". [CBSE 2018]
b 1 o0
5 A ol o e Symaetalic  maduk
: #  A'=-A

T
— [Topper's Answer 2018]

0 56
¥ H ] [CBSE 2019 (65/1/2)]

F aly 2l ofu 0]=%s 47
| "1 2. 1 *




Sol.

16.

Sol.

17.

Sol.

, then find (A” - 54). [CBSE 2019 (65/1/2)]

[Topper’s Answer 2019]

If A is a square matrix such that A’= A, then write the value of 7A - (I + AP , where I is an
identity matrix. [CBSE (AI) 2014]
) e e ey AT

Ll aas 179 4% gtz gag®

= aA-T W-Neede [ A4

= e g = SRR s
Th- (Tem)le -T,7
i v \/ [Topper’'s Answer 2014]
0D & 3
If matrix |2 b -1| is a skew-symmetric matrix, then find the values of 4, band c.
c1 0 [NCERT Exemplar]
0 a 3
let A=|2 b -1
e 1 0

Since A is skew-symmetric matrix.



X =-A
0 2 ¢ 0 a 3
= [a b oil=- b —1]
3 10 c 1 0
g 2 e 0 —a -3
=¥ a b 1|=|-2 -b +1
3 -1 0] |-« -1 0

By equating corresponding elements, we get
a=-2,c=-3andb=-b = b=0
a=-2,b=0andc=-3

Very Short Answer Questions

-y 2 1 0
) 9 lfA={1 _1] and I=l0 1 , find scalar k so that A> + I = kA. [CBSE 2020 (65/2/1)]
1 -8
=
Sel. A —[74 3l 1
12 -8] [-3k 2k
2 = =
o2 P 2 .
k=-4 %

[CBSE Marking Scheme 2020 (65/2/1)]

Detailed Solution:
We have,

2eavac? 2[3 2] [m -8
* T =l & &7, 3

=g 2 -3k 2k
and kA—k[l 71]—l r 7}(]

ey 11 =8| [1 0]_|-3 2
i B = 4 3|%o 1|7 & -k

SR

= k=-4

and A” = kA, then write the value of k. [CBSE (AI) 2013]

15344 3

= k=2

E Bty dix] .
4 mafrix —_1 1

P
-+ 7]

Sol. Given: A2=kA
- 1 2

-1 1

T i

= Zl =k

-1 1 -1



Sol.

Sol.

Sol.

Sol.

0 2b =2
Matrix A={3 1 3| is given to be symmetric, find valuesof aand b.  [CBSE Delhi 2016]
3¢ 3 -1
0 2» -2
Wehave A={3 1 3
3a 3 -1

A is symmetric matrix.
0 3 3a 0 26 -2
= AT=A = 26 1 3|=[3 1 3
-2 3 -1 32 3 -1
Equating the corresponding elements, we get
2b=3 and 3a=-

3 2
= b—z and Wiy

Show that all the diagonal elements of a skew symmetric matrix are zero. [CBSE Delhi 2017]
Since, A = [a;] is skew symmetric matrix.
AT=-A
IﬂstT =-lal = la]=[-ay
For diagonal elements i = j
= a;=—ay =% 2a;=0 = a;=0Vi
Hence, diagonal elements of skew symmetric matrix are zero.

Find the value of (x - y) from the matrix equation.

g # l+ " ‘41 [ l [CBSE 2019 (65/5/3)]
7 y=3 15 14
3 4] [7 6
14 2y- el ‘ } [15 14]
2%-3 10-4 | [7 6 %3 6 ] [7 6
4+1 Y—6+2 'l15 14] = 15 2y—4]_15 14

We know that two matrices of same order are equal if the corresponding entries are equal.
ie, 2r=3=7 = XIx=1) = x=5hH

and 2y-4=14 = 2y=18 = y=9

L x-y=5-9=-4

2 3
1 =2 3
IfA=[_4 5 5 and B=|4 5 andBA:(bii),ﬁndb21+bn. [CBSE East 2016]
2 3
1 -2 3 & 4
We have, A= and B=|4 5
-4 25
2 1
2 3
1 -2
BA=|4 5 [ ?
21 g =4 2 Plaxa
2-12 -4+6 6H+15 -10 2 21
[b!.j.]= 4-20 -8+10 12+25 = [b:'j]= -6 2 37
2-4 -4+2 645 | . =2 w2 1|,




Sol.

Sol.

Sol.

10.

Sol.

Now, by=-16; byp=-2
by +byy=-16-2=-18

2 3
For the matrix A = [5 7}, find A+ A" and verify it is a symmetric matrix. [CBSE 2019(65/4/2)]

— al e B
RS 2 m gl e g

T
4 8
= A+AT= 8]—[

4
} l l ls 14] S (AR [8 14| T[8 14

Hence, A +AT isa symmetric matrix.

}=A+AT

If A and B are symmetric matrices, such that AB and BA are both defined, then prove that

AB - BA is a skew-symmetric matrix. [CBSE 2019 (65/4/2)]
Wehave AT = Aand BT = B and AB and BA are both defined.
Now (AB—BA)" =(AB)" —(BA)" =B"AT - A"B" (- (AB)"=B"A")

=BA-AB=-(AB-BA)

= AB - BA is a skew-symmetric matrix. Hence proved.
31 s ] 5
If A= g and I= 01l find k so that A® = 54 + kL. [CBSE Sample Paper]
3 L1z 1 8 5
Do P
- Ll 2} [71 2] = = [75 3]
15 5 k0O
LE [—5 10} s [0 k]
-5A =k
e k=-7
-7 K T KT
If A= 5 and kA= [ 5kl then find the value of k, a and b. [CBSE 2019]
‘ A= 3 i Sy
* = % -’ o . § Lot § L5
Lo B ppate wl e B
e s __..&L___ s . — e PSS G - P—
Bugr  @ivon RA: ?‘_’ fa BTN TR e ey -
‘ 4 o5 -
LAY
2k Sk .'B'E’_b,_____;lh B v
i — S g S — = s
- : Fk=4n ) B ol s S ey
. e P} i g e =
- e - GR:L:“GH_/. — = ¥ - e __.
| 7
ez ) b= - =4 - {Togger 's Answer 2019}
4 : .




11,

12,

Sol.

13.

Sol.

Sol.

3 9 4 40 2
If A=|1 8 -2|andB=|7 1 4|, then find the matrix B'A". [CBSE 2019 (65/3/3)]
7 5 4 4 26
4798 1 7
BA=l012||9 8 5 1
2 4 6[f0 =2 4
75 56 71
=(9 4 13 1
42 22 58 [CBSE Marking Scheme 2019 (65/3/3)]
=5 & .
£ A=| | thenshow thatA’=A. [CBSE 2019 (65/3/2)]
-3 6]-36] [-36
2= = =
A ’l-z 4"—2 4] I—z 4] A =
= AP=A2. A=A-A=A’=A ;o

[CBSE Marking Scheme 2019 (65/3/2)]
Find the value of x + y from the following equation:
x 5 ] [3 —4] l 7 6 J
2 + =
7 §-3 1 2 15 14

& Jr 5 |2 4.7 6
WeL Sl y-3]|T|1 2|7 |15 14

[CBSE (AI) 2012, Bhubneshwar 2015, AI (C) 2017]

x 10 |,
= 14 2y -6

Equating the corresponding elements, we get

3 -4
L2

7 6
15 14

2%+3 6 |_[7 6
15 2y-4| |15 14

2x+3=7and2y-4=14 = x=7£3andy=%
=% x=2 and y=9 x+y=2+9=11
Short Answer Questions
1 -1 a 1 55 )
If A= 5 o and B = T and (A + B) = A® + B’, then find the values of 4 and b.
[CBSE (F) 2015]
u A= 1 -1 i e a 1
ere, A=, fand B=| =
1 1| ja 1 1+a 0
S PR g TN o e -2l
1+a 0| [1+a 0 1+a”+2a 0 a+2+1 0
+B)Z= = =
= WSSl —2H2+b 2|7 |2+2a+b+ab-4-2b 4] [Za—b-v-abfl 4




Sol.

3.

Sol.

il

a?+b a-1
ab-b b+1|

a 1
b -1
a2+b—1 a-1
ab-b b

O 1w

=‘ - _1l+

Given, (A+B)’=A"+B

a?+2a+1 0| _[a*+b-1 a-1
2a-b+ab-2 4 ab-b b

Equating the corresponding elements, we get

A +2a+l=at+b-1 = 2a—b=-2 ()
a-1=0 = gl ...(if)
2a-b+ab-2=ab-b = 2-2=0 ..{ii)

and b=4 .(iv)

= a =1, b = 4 satisfy all four equations (i), (ii), (iif) and (iv).

Hence, a=1,b=4.

Let A= _41 ,B= [7 i and C= . Find a matrix D such that CD - AB = O.

[CBSE Delhi 2017]

Since A, B, C are all square matrices of order 2, and CD - AB is well defined, D must be a square
matrix of order 2.

b

Let D=li d . Then CD - AB =0 gives
2 5][a b] [2 -1][5 2]_
38||lcd| |3 4|7 4|
2a+5¢c 2b+5d

Of  |3a+8c 3b+sd|” 43 22
2a+5c-3 2b+5d 700

OF  |ag+8c-43 3b+84-22| |00

By equating the corresponding elements of matrices, we get

2a+5c-3=0 zff)
3a+8c-43=0 (i)
2b+5d=0 (i)
and 3b+84-22=0 .(iv)
Solving (i) and (i), we geta = — 191, ¢ = 77 and solving (i#i) and (iv), we get b=- 110, d = 44.
a b| [-191 -110
Therefore D= cdltl 77w }
For the following matrices A and B, verify that (AB)' = B'A". [CBSE (AI) 2010]
i
=|-4|, B=[-1, 2 1]
3
1

Given: A=|-4|, B=[-1, 2, 1]
3



1 24
=all=1 2 1]=] 9 =8 =4

AB=
3 -3 6 3
=4 3 '[=1 4 =3
(ABy'=| 4 -8 -4|=| 2 -8 6
-3 6 3 1 -4 3
iF T -1 4 =3
BA =[-1 2 1]|-4|=| 2|1 -4 3]=|2 -8 &
3 1 1 -4 3
(AB) =B'A".
cos¢¢ —-sina 0
4. If fla)=[sina cosa 0| prove thatfla).f(-p) = fla - p) [CBSE 2019 (65/2/1)]
0 0 1

cosa -sina 0
sina cosa 0
0 0 1

Sol. Given fla)=

cos(-B) —sin(-B) 0] [cosB sinB 0
= f(-B)=|sin(-B) cos(-B) 0|=|-sinB cosB 0
0 0 1 0 0 1
cosa -sina 0] cosB sinB 0
LHS = f(a).ﬂﬁ)=is1’nu cosa 0 IsinB cosB O]
0 0 1 0 0 1

cosa cosP +sinasinB cosasinp -sinacosf 0
sino cosf—cosasinB sinasinf+cosacosfp 0
0 0 1

cos(a-B) —sin(@-B) 0
sin(fe—B)  cos(@—B) 0

0 0 1
= fla - ) = RHS Proved
2 ~1
5 HA =[_1 5 and I is the identity matrix of order 2, then show that A% = 4A - 31. Hence
find A™. [CBSE (F) 2015]
Sol. H a=| 2 1
ol. ere, =|a 2
2 1 2 =1 4+1 -2-2 5 -4
2 _ B _ | ;
¥ _A'A-[—l 2”4 z]' -2-2 1+4 '{74 5] oA
2 =1 10 § -4 |3 0 5 -4 r
Also, 4A-3I=4 —q 2]—3[0 1]—‘_4 8]_|O 3]-{_4 5] (1)

From (i) and (ii), we get A®=4A -3]
Pre-multiplying both sides by A7

A1 AZ=AT . (4A-3])
= (A1 . A).A=4A7 A-34a1 ]



Sol.

Sol.

= IA=41-347"
= A=4l-34" [-AA =LA I=AT"]
= 3A7 =4I-A
1{ 1 0 2 -1 1/{4 0 2 -1
SR e i e
243 143
B 3[ ] ll/s 2/3]
Let A l ] then show that A~ 4 A +71=0. Using this result calculate A%
[NCERT Exeiplar]
Here, A= [7§ il
23| 23 112
L (e B
Now, A—4A+7f=l 112]—4[ 23+71OI
’ -4 1 -1 2 01
= l_ l 1?} - l_i 1; + ; g] = lg g] = 0 (zero matrix)
= A -4A+7I=0
= At=4A =71
=5 AAT=4AA-TAI [Pre multiplying by A]
=1 Al=4a’-74A [AI=A]
= A =4(4A-7D)-T7A [Putting the value of A%
= A*=16A -281-7A
=1 A®=9A-28]
= AA=9AA-28AT [Pre multiplying by A]
= A*=9A7-284
= A*=9(4A-71)-28A [Putting the value of A%]
= A*=8A-631
= AA*=8A7-63A [Pre multiplying by A]
= A5=8(4A—71)—63A=—31A—561:—SIl_f 3} [ l [ 11? __133
Express the following matrix as the sum of a symmetric and skew symmetric matrix, and verify
your result. [CBSE (AI) 2010]
3 =2 -4
3 =2 -5
=1 1 2
3-2-4
Let A=| 3 -2 -5
=1 3 2

A can be expressed as
-1 Neloa_a N[ L nelioa_an=24
A—Z(A+A)+2(A A, B | 2(A+A)+2(A A") > A

where, A + A’ and A - A" are symmetric and skew symmetric matrices respectively.



[CBSE 2023 (65/5/1)]

B w 3w =
Now, A+A'=| 3 -2 -5[+| 3 -2 -5
= 1 2f =T 1 2
3 =24 3 3 -1 & 1.5
=l 8 -2 =5l¥|=2 -2 1|21 -2 -4
-1 1 2| {-4-5 2| |-5-4 4
8 204 % Sl B =83
A-A'=| 3 =2 -5|-1-2 -2 1|=|5 0 -6
-1 1 2| |-4=5 2| |3 6 D
Putting these values in (i), we get
6 1 -5 o QO LI
A=m] 14 =dihsl8 0 =b
-5 -4 4 3 6 0
3 1/2 -5/2] [ 0 —5/2 -3/2
=| 1/2 -2 -2 |+|5/2 0 -3
-5/2 -2 2 3/2 3 0
Verification:
330 L 2.2 3
3 1/2 -5/2) [ 0 -5/2 -3/2 i B 2.2 2 2113 -2-4
1/2 -2 -2 |+|5/2 O -3 |= E+E -2+0 -2-3 |[=|3 -2 -5(=A
b B 3/2 3 0 5 3 i )
— =243 2+0
g9
123
8. IfA=|3 -2 1|, then show that A*- 234 —40I = O.
4 21
1 2.3
Sol. A=[3 2 1
i 21
1 2 31 2 3] 19 4 8
A’=3 =2 1{[3 -2 1|=]|1 12 8
4 2 1|4 2 1] [14 6 15
19 4 8]f1 2 3] [63 46 69
AP=A%A=|1 12 8|3 -2 1|=|69 -6 23
14 6 15|14 2 1| |92 46 63
63 46 69] [-23 —46 -69] [-40 O 0
o AP=23A-40I= |69 -6 23|+|-69 46 -23/+] 0 -40 O
92 46 63| |-92 -46 -23 0 0 -40
63 -23 —40 46 -46 +0 69 —69 +0
=169 —69 +0 —6 +46 —40 23 -23 +0
92 -92 +0 46 -46 +0 63 —-23 —40
000
= 0 0 0 =O
000

ie, A2-234-40I=0




Questions for Practice

B Objective Type Questions
1. Choose and write the correct option in each of the following questions.

b
() The product |, a]; |isequal o (CBSE 2023 (65/4/1)]
a2+ 0 (a+b) 0 a+b 0 a o
(a) 0 ﬂ2+ bZ (b) (ﬂ +b)2 0 ( ) a2+b2 0 (d) 0 b

. x-y 2 i 2 2 X
(i) Ifl x 5]—[3 S,thenvaiueofyls

(@) 1 (b) 3 (c) 2 ) 5
(7if) If A is a square matrix and A? = A, then (I + A)? - 34 is equal to [CBSE 2023 (65/4/1)]
(@) I (b) A (c) 2A (d) 31
3 1)
(i) The A=[2 -3 4], B=|2|x=[1 2 3]and y=|3|then AB + XY equals
2 4
[CBSE 2020 (65/4/1)]
(a) [28] (b) [24] (c) 28 (d) 24
3 2 4
() If x| | +y| | = [5], then [CBSE 2023 (65/4/1)]
@x=1ly=2 bBx=2,y=1 ©x=1Ly=-1 (d) x=3,y=2
(vi) famatrix A=[1 2 3], then the matrix AA’ (where A’ is the transpose of A) is
[CBSE 2023 (65/4/1)]
100 ek
(a) 14 (k) |0 2 0 23 (d) [14]
003 312
(vii) For any two matrices A and B, we have
(a) AB=BA (b) AB # BA {(c) AB=0 {d) None of these

(viii) If a matrix A is both symmetric and skew symmetric, then A is necessarily a
(a) diagonal matrix  (b) zero matrix (c) square matrix (d) identity matrix

B Conceptual Questions

7
2. Fora?2 x2matrix, A = [a,f], whose elements are given by @ = 7 , write the value of a;,.

[CBSE Delhi 2011]
3. Write the order of the product matrix. [CBSE (F) 2011]
1
2|2 3 4]
3
4. From the following matrix equation, find the value of x
[“"fsy :y l = !_; :l [CBSE (F) 20101

1f [3"; 54 _52] = [_33 _521, then find the value of y. [CBSE (F) 2009]



6. Write a square matrix of order 2, which is both symmetric and skew symmetric. [CBSE (F) 2010]
7. Ifmatrix A=[1 2 3], then write AA’, where A’ is the transpose of matrix A. [CBSE Delki 2009]

0 a -3
8. Ifthe matrix A=|2 0 -1] is skew symmetric, find the values of ‘e’ and ‘.  [CBSE 2018]
b 1 0
9. If Ais a square matrix such that A® = A, then write the value of (I + A’ ~7A.  [CBSE (AI) 2014]
10. If a matrix has 5 elements, write all possible orders it can have. [CBSE (AD) 2011]
11. Write the element a,; of a 3 x 3 matrix A = (a3) whose elements a;; are given by a;= % .
[CBSE Delhi 2015]
12. Write the number of all possible matrices of order 2 x 2 with each entry 1, 2 or 3.
[CBSE Central 2016]
B Very Short Answer Questions
-2 2 20 -2
13. Find a matrix A such that 24 - 3B + 5C = O, where B ={ 31 3 andC=l7 g AR
[CBSE 2019 (65/1/1)]
14. If A= Lor d kA = o then find th 1 fk db [CBSE 2019 (65/3/1)]
! =l3 4an =5, 24| then find the value of k, s and b.

15. Express A= : as a sum of a symmetric and a skew-symmetric matrix. [CBSE 2019 (65/3/1)]

2 =1
: . . 10 5
16. Solve the following matrix equation for x: [x 1] [_2 0] =0. [CBSE Delhi 2014]
3 4] |1 y| [7 0] . :
: + = —y).
iz 12 5 xl [U 1 LD 5},&1’1{1 (x-y) [CBSE Delhi 2014]
2 4 2 5 )
18. If A= [3 2] and B =| 3 41, then find (3A - B). [CBSE Guwwahati 2015]
231 3| _|-26 . ;
19. If [5 7]. 2 ]— [_9 x| then write the value of x. [CBSE Delhi 2012]
20. If matrix A = l_g _g] and A? = LA, then write the value of A. [CBSE (AI) 2013]
2 .
21. Ifmatrix A= l_z N and A% = pA, then write the value of p. [CBSE (AI) 2013]
B Short Answer Questions
22. Given matrix A = [é i , find f{A), if fx) = 2x* - 3x + 5.

102
23, ¥A=|0 2 1|, thenshow that A’-6A>+7A4+21=0.
piha

2. 31
24. Express the matrix {1 -1 2| as the sum of a symmetric and a skew symmetric matrix.
4 12
2 01
25. If A={2 1 3|, then find the value of A> —3A4 +2I. [CBSE (AI) 2010]
Tl



26. Show that the elements along the main diagonal of a skew symmetric matrix are all zero.

[CBSE Sample Paper 2017]
A 011 2
27. If A=|-6 0 8|B=|10 2,C=|-2|, then calculate AC, BC and (A + B) C. Also verify that
7 -8 10 120 3
(A+B)C=AC+BC. [CBSE Ajmer 2015]

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

Market Products
x y z
I 10,000 2,000 18,000
i 6,000 20,000 8,000

If unit sale price of x, y and z are ¥2.50, ¥1.50 and ¥1.00 respectively, then find the total revenue in
each market, using matrices.

Answers
1. (i) (a) (1) (a) (iii) (a) (iv) (@) (v) (b) (vi) (d)
(vi) (d)  (vidi) (b)
2 =1 3 3 4 x=1 5.-6 6 E 7. [14
Sy = o 3R e .- ‘1o o . [14]
1x5 and 5x1 11. %
8 3 5
12. 81 13. 13 41 _gl 14. k=-6,a=-4,b=-9
4 '% g ‘% 87
15. + W =2 17. 10 18. 19 =13
£ ER [5 2]
5 2
5 3
22 b0 T
16 14 3 1
20. L=6 21. p:4 22, l21 37] 24 ; —; 5 + —; 0 2
1
22 Y |22 °
=) 9 1 10
55 | 3023 & 27. AC=|12,BC=|8 | (A+B)C=|20
3 2 0 30 = 28

28. 1:346,000 ; IT : ¥53,000
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