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Ex 3, Construct a 3 x 2 matrix whose elements are given by q; = 12 |i- 3j|.
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EXERCISE 3.1

2 5 19 7]

In the matrix A=| 35 -2 % 12 write:

S 1 =5 17

(1) The order of the matrix, (1) The number of elements,

(m) Write the elements a,, a,, a,,, a,,, a,..
[f a matrix has 24 elements, what are the possible orders i1t can have? What, 1f 1t

has 13 elements?

[f a matrix has 18 elements, what are the possible orders i1t can have? What, 1f 1t
has 5 elements?

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

. (£2 | . | . 2
_U+)) (i) a, =— (iii) a!.,.=(‘+22”

Construct a 3 x 4 matrix, whose elements are given by:

I ¢ . i
(1) ay.=§\—3z+j| (i) a; =2i—j



6. Find the values of x, y and z from the following equations:

, ) - § = L } x+y+z]| [9
43|y oz |x+ty 2| |6 2| .
(1) = (11) = (111) x+z |=|35
X Il 5 S5+z xy 5 8
- - - - - -k - - y+z | | T
7. Find the value of a, b, ¢ and d from the equation:
L a-b 2a+c| [-1 5
2a-b 3c+d| |0 13
8. A=|a],., 1s asquare matrix, if
(A) m<n (B) m>n (C) m=n (D) None of these
9. Which of the given values of x and y make the following pair of matrices equal
3x+7 5 1 [0 y=2
- y+1l 2-3x|’ |8 4
—1
(A) x=?, y=1 (B) Not possible to find
C) v=7 'x_—_2 D .x—_—l —_—2

10. The number of all possible matrices of order 3 x 3 with each entry 0 or 1 1s:
(A) 27 (B) 18 (C) 8l (D) 512



Q2 If a matrix has 24 elements, what are the possible orders it can have? What, if it has

" 13 elements?

—s 24 elemerdts — 5 elew vt
- Foui'ole_ ovoles — possrhle orole~
vt e kI3, 3%
2x ]2 , Il x2
IXE S » 3
L X6 6x ¢

/



Q4. Construct a 2 x 2 matri :
atrix, A = [a;], whose elements are given by:

(iii) @y = (i + 2j)* / 2

A - [aij]le | 5 [ °V1 ¥/, ]



Q7. Find the value of q, b, c and d from the equation:

a—b 2a+c| [-1 5
20 —b 2c+d| |0 13

G-b - - | , 2a -b=0 , 2a+C=%
Gnd 29 - b =— ® 9 -b —-o0 2 +C —-¢
_:-:___;_ )b':-?.! ‘C:—}l
S -
-‘.lQ;_I .; 20+ d - |3
| G+ d =13
|

47



Q10. The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is:
(A)27  (B)18  (C)81 (D) 512




# OPERATIONS ON MATRIGES

¥ Mwudhplicakion
A - [al\j]mxh ’ [ ]____{”‘1, I ]
i 92 %2 2%x> | 273
Cond Hon ) n=Ff | |
e 9x3 | x| 2%2
ii) Resudtent makaio * Al
AR - [(a.L)I.J 2% 2%3 | ot Foss}b/e

™M X 9

i) AB # BA
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1. Let A=

"y 4
13 2]

,B=

-2 3

EXERCISE 3.2

I
3,C=

Find each of the following:
(1) A+B
(iv) AB

2. Compute the following:

(1) |

(111)

o
| 8 5

a b
-b a

+

4 -6
16

|12 8 5
3. Compute the indicated products.

B~ L~

b
a

-2 5
|3 4

-

(1) A-B

(v) BA

8
3

1
2

: 3|

- -a2+b2
i) |,

a +c¢

(1v)

(2 3 4]

cos’x sin’x

_sinz X cos’ X

(m) 3A-C

b +c?

a2+b2_

(111)

(V)

-1

2ab

-1

2bc
—2ac —2ab '
sinx cos’x

_cr;r;sz x sin’ X




If A=

If A=

Simplify cosO [

Find X and Y, 1f

(1) X+Y=[7

() 2X+3Y=[

Find X, iIf Y =

1
S

L] i
(A+B) and (B - C). Also, venfy that A+ (B-C)=(A+B)-C.

F

Wl W= Wl

2 -3
2

1]

0
~1

—

o W

Wi Wl wlwm

_

,B

and B=

cosO® smnb

0
2 5|
2 3
4 0]

-sin® cosH

3 -
4 2
2 0

and X-Y =

and 2X + Y =

2

S
3

1

-

Wh|l<d wn|= |
Whm|lon i i)W
wnin s

_

andC=|0 3 2|

4 1 2|

| -2 3|

, then compute

, then compute 3A - 5B.

] , [sin 6
+ s1nf
cos O

1

30
0 3

and 3X+2Y=[

-1
0

-3 2

—~cos0|

2

|

sinf

B



| ot 37 [y 0] [5 6
9. Findxandy, if 2 1,

0 x| | | (1 8
10. Solve the equation f arir2|® 3|t Has)? S
. oolve the equation forx, y,zand 7,1 '_y ; -0 2-- -4 6_
2 —~11 [10
1. Ifx 3 +y l = 5 , find the values of x and y.
. x vl [ x6 1] 4 x+y
12. Given 3 = + , find the values of x, y, z and w.
1z w| |-1 2w]| |z+w 3

cosx -sinx 0
13. If F(x)=|sinx cosx 0/, show that F(x) F(y) = F(x + ).
| 0 0 |

14. Show that

5 =112 1] [2 1][5 -1
(1) #
6 7113 4 3 4[6 7]

31 1 o] [-1 1 o]f[1 2 3
0ff0 -1 1{2[ 0-1 1{j0o 1 0
of[2 3 4 [ 2 3 4f[1 1 0

1
Gi) |0
1

2 0 1
15. FindA?’-5A+6LifA=|2 1 3
1 -1 0




(1 0 2]
6. If A=|0 2 1/, provethat A’—6A*+T7A+21=0
12 0 3
| 7 IfA--3 - dl—] . find k& so that A? = kA - 2I
| --4 5 an 0o 11’ nd k& so that A = kA —
0 —tan—
18. If A= 2 and I 1s the identity matrix of order 2, show that
o
tan — 0
L §¢ _
Icnsu -sina
I+A=(I—A)[ . }
sina.~ cosa

9. A trust fund has ¥ 30,000 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) 1800 (b) 2000

20. The bookshop of a particular school has 10 dozen chemistry books, 8 dozen
physics books, 10 dozen economics books. Their selling prices are T80, T60 and
< 40 each respectively. Find the total amount the bookshop will receive from
selling all the books using matrix algebra.

Assume X, Y, Z, W and P are matrices of order 2 x n, 3 x k, 2 x p, n x 3 and p * k,
respectively. Choose the correct answer in Exercises 21 and 22.

21. The restriction on n, k£ and p so that PY + WY will be defined are:
(A) k=3,p=n (B) ks arbitrary, p =2
(C) pisarbitrary, k=3 (D) k=2,p=3

22, If n= p, then the order of the matrix 7X - 57 1s:
(A) px2 (B) 2xn (C) nx3 (D) pxn



Q3 Compute the indicated products.

ol bl

%2 3"@
- T ]
—a6b o ab bz -+ qz. |
R S |
-J



Q3 Compute the indicated products.




Q3 Compute the indicated products.

3l 3 1

2 X2 213

—




Q3 Compute the indicated products.

—3
3 —1 3 0
1 0 2
2 %3 ]'
- 3__)&?.
6-1 -+ 9 =1 t3
) -2 +& 4+

n @
& S |




Q7. Find Xand Y, if

x+v=|" 9 x_y=|°"
2 5 0 3



Q7. Find Xand Y, if

2 3 2 =2
ray =, of sxeav=|® 0



SINn T COS I

0 0 1

cosr —sinz 0
Q13. Show that F(x)F(y)=F(x+y), if F(z) = [ 0}

Lns = FOor- FLy)

S — $1hoC o <2} —Sry o
-~ G X oD o Sﬂ"‘j ol O
) (&) ' 0 o ’
\- an.rmj_sihxs}htl — (X S'\h\j — $Yh ) CP:"J O N
. ( . & .
L SIPX @Y+ (DX Sy T SVRASINY 4 (o5 Cony O
O
O \
O (X +v) — Sinlx4y) < N
S (Y 4y) G (x xY) O . Tlxxy) < Rws

C @)



Q15. Find AZ- 5A + 61, if







(L
—tan—

and I 1s the 1dentity matrix of order 2, show that

o
tan —
,

coso. —sina
l*A—“f\}|:. }
Sin o COSU
ol ke b s+ (1-n) . (@5
N (oA |
— |LHg — L+A , B ~
[+ o] [°©° A | { T - fan A _ k%
' S —
i "'( r . | _ | 1+ by lf-l'ehz""/L
Y m f I_t |
I L | 2heh | —fon "%
i t | d ) | -f'lrm?“"/l I ++ah1'“"/t
0 )l 1=t | —2¢ O
i | + t2 L+t |
3 L-t l X
. 2t \ -t
L L
| + 1 b+t
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RIG.
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Q19. Atrust fund has ¥ 30,000 that must be invested in two ditferent 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) 1800 (B) ¥ 2000

Lt Wnvestmenk i bond i1 s Ks. X
F " noo L2 K Rs. (Soc:)ua-—

B8) B2 AR = [ w,oc.-]
A I: X Bﬁaﬂu—::t.] S/I )
[1 Jocoo - 2 0 ) [\%ﬁﬂj

%) (A) Tnlvent carred = Rs. \Roo

—_— Rghol - Pﬂ-ﬂg 5/ (hlerest

A4
t 2 'y 7'/ 1 . 0o
I 2'00& s J 1
L sAun ke + ° i__(: - (koo .. XxXx= |{ovoO
: oo ‘
: Ey e o Inveytmend LN
I'z /Iuﬁ \%GGG
2]0¢00 — 2X = o bond:| Rs. ISo00
2x - 30000 | bond:2 Rg \So0o




# MATRIX'S TRANSPOSE
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Ex 22. Express this matrix as the sum of a symmetric and a skew symmetric matrix.
2 -2 —4
-1 3 4
—2




Lh

O.

Find the transpose of each of the following matrices:

5
_ 1
(1) 5
__I_
-1 23
IfA=| 5 7 9
2 11
(i) (A+B)Y =A"+B',
a4
If A'=|-1 2| and
-0 l-

of

and B=

-1
B=[
I

(i) (A+By =A"+B’

. | =2
onf

(1) A=

It() A=

3
2

|
4
3

b —

COS L

, B

(n) If A

—sino

SIn o

[-cns o sina

SIn o
cos o

Cos

4
l
l

1
2

-1
3

l
2
3

|

-3
0
!

(1)

, then venfy that

(11) (;;L -B)=A"-B'

|
3] , then verify that

(m) (A-B)=A"-B

[-1 2 1] (i) A=

0
l
2

-1 0
}and B=[ 1 2:|ﬁtht—:nf'ml:l(;'ﬁ;+213}'

, B=

] , then venfy that A" A =1

], then verify that A" A=1

. For the matrices A and B, verify that (AB)' = B'A’, where

15 7]




p—

3.

(1) Show that the matrix A =

(1) Show that the matrix A =|

For the matrix A =

(1) (A+A")1s asymmetric matrix

6

S
-

-1

S

-0
~1
|1

| 3
1 -1
0 1

-1 0

|, verify that

(n1) (A—A")1s a skew symmetric matrix

1 B
7. Find 5(A+A') and E(A—A'),when A=

1S @ Symmetric matrix.

1s a skew symmetric matrix.

—




10.

Express the following matrices as the sum of a symmetric and a skew symmetric

matrix:
i ; 6 2 2
(i) :;’ _51’ i) [2 3 -1
- - 2 -1 3|
3 3 -1 | 5
(m) |[-2 -2 1 (1v) 1 9
-4 -5 2 ) i

Choose the correct answer in the Exercises 11 and 12.
It A, B are symmetric matrices of same order, then AB - BA 1s a
(A) Skew symmetric matrix (B) Symmetric matrix
(C) Zero matrix (D) Identity matrix

cosaL

It A=| o ,and A+ A’ =1, then the value of a 1s
sina Cos oL
RN B T
(A) 5 E
3n
(C) n (D) —



Q6. (i) Verify that A" A =1 if

4 — [ COS (¢ sina]

—SInNQ COS

- Ces o —Sng
— A -
Sin of (0 &
. G X - Ao [- el $h o
—) A - A - B I

Cino Co o L'Sir\o( 7o

¢ - : .
(20 of +hl$o( @v-Hny — O hao o l O ]

? - - L

Sihq'(ma(— Cﬂ?‘-”fslmﬂ( Q;non(oao( O I J




Q8. Verify these for the matrix 4 _ {1 5]

6 7

(i)(A + A”) is a symmetric matrix
(ii) (A - A’) is a skew symmetric matrix

I 6 ~1
N :{ — Cc - pa-a" - | ¢
< + I OJ

- i 7L I} ] Heve c'e—¢c3 C 1) Sk?u-SJmmMﬁL
R = .
' & - ((-\-ﬂ-{) \ gkw_gnmme)h-{( ‘
'S SYyvmad
Hore |?;1- 2 __.:> R\ 3y | C



Qn If A, B are symmetric matrices of same order, then AB-BA is a

(A) Skew symmetric matrix (B) Symmetric matrix
(C) Zero matrix (D) Identity matrix

—> AT_—_A and E;Tf_fb
T T T
— (ps — %A - (as) — (8a)
O A NS g
dlal - Ay
- RA — AB
- (M—B(—\r)

f\/‘\__,-\_'_

(M,_@ﬁ) \3 &keu-s3mmWC .



COSQx — SIn o

Q12. If A = [Sina o a ] and A + A’ = |, then value of a is

(A)Tt/ 6 (B)Tt / 3
(C)m (D) 31t / 2
2 X4 Sin ]
- h e LY (o X - |
1 . CLEN
— A + A — 1
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EXERCISE 3.4

I. Matrices A and B will be inverse of each other only 1f
(A) AB=BA(B)AB=BA=0
(C)AB=0,BA=1(D)AB=BA=1 YEH TUM LOG SOLVE KARNA!

HUM ABHI MISC. PART SOLVE KARTE HAI




Ex 24. If A and B are symmetric matrices of the same order, then show that AB is symmetric if and
only if A and B commute, that is AB = BA




Miscellaneous Exercise on Chapter 3

If A and B are symmetric matrices, prove that AB — BA 1s a skew symmetric
matrix.

Show that the matrix B’AB 1s symmetric or skew symmetric according as A 1s
symmetric or skew symmetric.

0 2y =z
Find the values of x, y, z if the matrix A =|x y =z | satisfy the equation

Lx -y 2]

A'A =1.

Furwhatvaluesofx:[l 2 ]] 2 0 1112]=0?

3 1
If A= 2 . show that A* - 5A +71=0.

Findx,if [x -5 -1]

N o -
SN O




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

Market Products
| 10,000 2.000 18.000
I 6.000 20.000 8.000

(a) If unit sale prices of x, y and z are ¥2.50, ¥ 1.50 and X 1.00, respectively,
find the total revenue in each market with the help of matrix algebra.

(b) If the unit costs of the above three commodities are ¥ 2.00, ¥ 1.00 and
50 paise respectively. Find the gross profit.

8. Find the matrix X so that X ' 2 3 = =l =% =3
_4 5 6_‘ 2 4 6|

Choose the correct answer in the following questions:

9. IfA=[a ﬁ]issuchthatA==I,then

Yy -«
(A) 1+a*+By=0 (B) 1 -a*+By=0
(C) 1 -a*=Py=0 (D) T+a*-Py=0
10. If the matrix A 1s both symmetric and skew symmetric, then
(A) Asadiagonal matrix (B) A 1sazero matrix
(C) A 1s asquare matrix (D) None of these

1. If Ais square matrix such that A*= A, then (I + A)* -7 A is equal to
(A) A (B) 1-A (C) 1 (D) 3A



Q2 Show that the matrix B’AB is symmetric or skew symmetric according as A is

symmetric or skew symmetric.

—a_jf- A IS Sj"””'hic —2 Iﬁ A VY Skew- Sjmmd’fm
A = A oA = -h
() N | l I,
= (das) = (88)(B) — (8'ps) = (m) ()
AN i 28
= Blﬁl B S B’QI B
- ‘E:ﬁg - - (3,/'}6)

i E)lﬁﬂ. /S ijmmc - B’ﬁﬁ )J S}CE’/LJ-JJMMQ,ML



—Z

: ] satisty the equation A’A = 1.

2 7 (@) @) I & o
C 6‘\12' o - o | O
0 O 32° o o |

(A L 2
2 = | : Gy =\ 32 - |
Dc:t'L N L 1






Q7 A manufacturer produces three products x, y, z which he sells in two markets. Annual sales
" are indicated below:

MARKET PRODUCT

! 10000 2000 18000
|| 6000 20000 8000

(a) If unit sale prices of x, y and z are ¥ 2.50, ¥ 1.50 and ¥ 1.00, respectively, find the total revenue in each
market with the help of matrix algebra.

(b) If the unit costs of the above three commodities are ¥ 2.00, ¥ 1.00 and 50 paise respectively. Find the gross

profit.
5 m T 100 oo 2000 IR 0oo | C — ~RPB —
A 'l’h'ﬂ €000 200600 %G"C"J ‘ lovoo 20c o I%cfuo-] £+§d1 g m1 | & 60co
. C= -
« <o | | | 1. So C-
B | Goo ¢ 20000 gﬂﬂm‘_ | LA\ Sloco
Y | I <o l. g0 . ~
J
> | l.oo | 2¢0co ~+ 30Cpo 4+ [ROco
. C ~

IYGEC' + 30000 + %Q{:}g



” |- 2.&&?

2 L 059

fe AD
r lcooo 2000 ISo00 o
Goo o 2G0oc G Scoo

|

Lhoua + 0cco + bLcee

L
—

] mif 310c0 ]

~

q

|

-

LI

2. Co
. O o
O. Yo

L

3‘09:::

it

;'guc.w
) 360 o v
L
lgac}o“
I_l-“'c-*J




Q8. Find the matrix X so that y E 2 2] — [_7 —8 _g]

2 4 6




Q9 If A= la B ] is such that A’= |, then
® ")/ —(1’

(A)I+u2+|3y=0 (B)l-a2+|3y=0
{C)l-az-[}y=0 (D)I+Cl2-[3y=0




Q11 If A is square matrix such that A’ = A, then (1 + A®-7 A is equal to

(A) A (B)1-A 1) | (D) 3A

3
(I-t—ﬁ) - 1A

2 3 2 A .
= '_[—11‘\+3I(—1+31(=3r—7n






Q1. !f A and B are square matrices of same order such that AB = A and BA = B,

« then A* + B* is equal to : (CBSE 2025)
4) A+® b 2BA <) A @) 2((’\‘*03)1 o7

92_ This matrix is matrix. |-1 0 -7 (CBSE 2025)
2 7 0]

_ Let both AB’ and B’A be defined for matrices A and B. If order of A is n x
m, then the orderof Bis __ "*™ (CBSE 2025)

94_ Sum of two skew-symmetric matrices of same order is always a/an

: (CBSE 2025)
1 12 4y
Q5 IfA= [6:3 5 237] is a symmetric matrix, then (2x +vy)is :
8z 4 6 (CBSE 2025)
Q6. —__ matrixcan be both a symmetric and skew-symmetric

matrix? (CBSE 2025)



Q7. Four friends Abhay, Bina, Chhaya and Devesh were asked to simplity 4AB +
3(AB + BA) - 4BA, where A and B are both matrices of order 2 x 2. It is known

that Aeq Beql and A'eqB.
Their answers are given as :
e Abhay : 6AB
e Bina : 7AB - BA
e Chhaya : 8AB
 Devesh : 7BA-AB
Who answered it correctly ?

(CBSE 2025)

QS8. What is the total number of possible matrices of order 3 x 3 with each entry as
J2ory/ 37 (CBSE 2025)

Q9. The value of (x-y)if [92, — 1 37 (2 +3 12
0 y2 1 o 0 35 (CBSE 2025)




a c 0
Q10 Value of ol 2b3e+ 4__d_ willbe __ if matrixis [b d 0] ts Siijcj/;rx '
4 0 0 5] (CBSE2024)
Qi) Value of I - A + A*- A’ ... will be if matrixis [2 1°
e A O 7"|-4 —2| (CBSE2024)
01/2./ If a matrix has 36 elements, the number of possible orders it can have, is
(CBSE 2024)

Q13. If Ais a square matrix of order 3 such that the value of |adj-A|- 8;
valueof | A" | is : (CBSE 2024)
| o

Q14. !f the sum of all the elements of a 3 x 3 scalar matrix is 9, then the product
of all its elements is O : 30 ¢ (CBSE 2024)

5 2 ©
g6 7




Q15. Write the numbe;)?f all possible matrices of order 2 x 2 with each entry |,

20r3. @-7-3p3+381° (CBSE Al 2016)
+ @_‘.X?.;-;ff{l +r3aTs — 36
= - - FA = A 2
Q16. fAisa gaua?'g matrix such that AX = |, then find the simplified value of

(A-10°+(A+1)°-7A. (NCERT Exemplar, CBSE Delhi 2016)
2
Q17. If Ais a square matrix such that A2'= A, then write the value of
7A - (1 + A)’, where lis an identity matrix. (CBSE Al 2014)
| 2 2 3
Q18. Show that A -23A-40L-Oif Ais 4= (3 2 1 (CBSE Al 2014)
4 2 1

Q19. Show that all the diagonal elements of a skew symmetric matrix are zero.
(CBSE Delhi 2017)



Q20 A trust fund, ¥ 35,000 is to be invested in two different types of bonds.
The first bond pays 8% interest per annum which will be given to
orphanage and second bond pays 10% interest per annum which will be
given to an N.G.O. (Cancer Aid Society). Using matrix multiplication,
determine how to divide ¥ 35,000 among two types of bonds if the trust

fund obtains an annual total interest of ¥ 3,200. What are the values
reflected in this question? (CBSE Al 2015C)






(KUCH ZYAADA HI JALDI
KHATAM NAHI KIYA NA?)
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