Matrices

1. If a matrix has 36 elements, the number of possible orders it can have, is :
(2024)

(A) 13

(B)3

©5

(D)9

Ans. (D)9

2.

+ 2 6 2
If v = , then the value of 24 - 24 1S :
5 Xy 5 8 X y

(2024)
(A)7

(B) 6

©8

(D) 18
Ans. (D) 18

3. If A and B are two non-zero square matrices of same order such that (A + B)?2
= Az + B2, then: (2024)

(A)AB=0
(B) AB = - BA
(O)BA=0
(D) AB = BA

Ans. (B) AB=-BA

4. Assertion and Reason based questions. Two statements are given, one labelled
Assertion (A) and the other labelled Reason (R). Select the correct answer from
the codes (A), (B), (C) and (D) as given below.

(2024)
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(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

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

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

1 cos 0 1
Assertion (A) : For matrix A= |—cos 0 1 cos 0 |, where 0 € [0, 27],
=1 —cos 0 1

|A| €2, 4].
Reason (R): cos0®e[-1,1],V0ce€]0, 2n].

Ans. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

5.
1 -2 0

If A=|2 -1 -1|, find A~! and use it to solve the following
0 -2 1

system of equations :

x—-2y=10,2x-y—-z=8,-2y+z="17

(2024)
Ans.
|A] =1+ 0 hence A~! exists.
-3 2 2
AdjA=|-2 1 1]
-4 2 3

3 2 2
A‘1=[—2 1 1]
-4 2 3

1 -2 0

AX=B=>[2 -1 -1

0 -2 1

- 5]

-3 2 2][10 0
-2 1 1||8|=|-5
-4 2 31L7 —3

=2x=0y= -5,z= -3

X
X=A4"1B=> [y
z
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=1 & 8 P S |
IfA=| 1 2 x|andAl=|-8 7 -5]|,
g 1 4 B % 8

find the value of (a + x) — (b + y).

(2024)

Ans.

AL =1

1 a Z 1 -1 1 1 0 0

1 2 x||-8 7 —5]=[0 1 0]

(3 1 1llb y 3 0 0 1

—-1—8a+2b 1+7a+2y 5-—5a 1 0 0
—15+ bx 13 + xy 3x—9]=[0 1 0]
—54+b 4+y 1 0 01

-5+b=0=>b=5, 5—-5a=0=>a=1
4+y=0>y=-4, 3x-9=0>x=3
~@+x)-(b+y)=(1+3)-(5-4)=3
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= Previous Years' CBSE Board Questions [/ -

3.2 Matrix

(1 mark)

1. Constructa 2 x 2 matrix A = [a;], whose elements are
given by a= |12 - | (2020)(U] |

2. Write the number of all possible matrices of order
2 x 2witheachentry 1, 2 or 3. (A12016) :

3. Write the element a;; of a 3 x 3 matrix A = [ag] whose

elements a; are given by g, =|';” ;

4, The elements a of a 3 x 3 matrix are given by :

ay= %|-3F+ jl- Write the value of element g

3.3 Types of Matrices

4
i 12, IfA=
(a2 as |

(Delhi 2015) (1] :

(A12014C) |

ﬂ.men{.ﬁ- 21} (A - 31) is equal to

(a) A b) ! () 51 (d)
(Term|, 2021-22)

{13 Iforderof matrixAis2 =3, of matrix Bis 3 = 2, and

of matrix Cis 3 = 3, then which one of the following is
not defined?

(a) ClA+B) (b) ClA+BY
() BAC (d) CB+A
(Term 1, 2021-22)
i -1 1
i 14 FA=|1 -1 1| thenA®-A*-A%+A%isequalto
i 1 -1 1

(a) 2A (b) 3A (c) 4A (d)

(Terml, 2021-22)

: 15, IfAisasquare matrixsuchthat A2= A, then (I - AP+ A

‘I.I"SA £ it is equal to
tlmark) @) b) O
5 If [“-F 1]=[-1 4} find the value of x + y. | €) I-A (d) 1+A (2020)
2=y W 0 5 Wzﬂi‘ﬂ'lﬁjﬂ 3 2
ol N s has _ - 16. IfA=[2 -3 4).B=|2[.X=[1 2 3]andY¥=|3], then
& K [ -{ ]. write the value of 4
8 =6 8 a-8b AB + XY equals
a-2b. (Foreian 2014) (Ap) | (a) [28] (b) [24] () 28 (d) 24
Moy 4 8 w (2020}
T Ef[ ) ]=[ }mtethemluenﬂx+y+z}.
o vsa [
z+6  x+y] |0 fD-BIhIEU'i‘iCJII_l:T] -[ mark) 3
_ _ [ 17. FA=[1 0 4]andB=|5| findAB.  (2021)(Ev]
3.4 Operations on Matrices 6
- i8. Find the order nfthe matrix A such that
B If A= [ ]g_ ; S]andAWEz.thenxequais D]A [
E i -
(a) +1 1 91 (d) 2 (2023) | CariE)
1 1[=] [ 19. IfB= [ ]and.ﬂ-rEE [ 4]. find the matrix
9. |0 1 1|ly|=|3| thenthevalueof (2x+y-2z}is : A 0 -3 -7 5 (2021)
o o 1illz] [2 1 0
y : A= : fzuzm
10. 1f x| L +v| 2=l 2] then :
; 2 5] 19 : 21. If A is a square matrix such that A? = I, then find
(a) x=1,y=2 b) x=2,y=1 the simplified value of (A = [}* + (A + [ = FA
(0 x=1y=-1 (d) x=3,y=2  (2023) (NCERT Exemplar, Delhi 2016) (An]
11. If Ajs asquare matrix and A2 = A, then (I + A2 - 3Ais © -1 0 -1]|1
equal to 122 If[2 1 3]|{-1 1 0|0 |=A then write the
(a) I (b) A ) 2A (d) 3 0
(2023) i order of matrix A. (Foreign 2016) (Ap)
Get More Learning Materials Here : & m @’g www.studentbro.in



i 35,

36,

| 37.

23. Solve the following matrix equation for x :
1 0 _
[x 1]{_2 0]=D (Delhi 2014)
24, If 2{3 4H1 "]=[ 2 u].ﬁnd (x=-y). :
5 x/lo 1]l 5 _
(Delhi 2014) :
25. If Aisa square matrix such that A2 = A, then write the
value of 74 - (I + A)?, where [ is an identity matrix.
(Al 2014) (Ey] |
26. If (2x 4}{:; ]=D. find the positive value of x. i
(Al 2014C) :
T (2 mark) '
87 =l 2landiml® Pl findscalarksothat |
1 -1 0 1
AZ+[=kA. (2020) :
1 2 o]0
28. Forwhatvalueofxis L 2 12 o 12 =rll]'."'§
1 0 2l
(2020) (&) |
2%, Find a matrix A such that 24 - 3B + 5C = O, where
2 2 0 = . e |
B-[3 A Jmc-[? : ﬁ]. (Delhi 2019) (Ev)
B (3 mar
1: 2 3
0. If A=|3 =2 1]|,thenshow thatA®-234 -401=0.
2% (2023)
(4 marks) '
31 LetA:[E '1}5=(5 2}::[2 E}Enda
3 4 7 4 3 8 :
matrixDsuchthat CD-AB=0.  (Delhi 2017)(An) :
32. Find matrix A such that :
2 -1] [-1 -8
1 0fas{1 -2 A12017) |
-3 4 g 22 :
2 0 1 i
33. If A=|2 1 3| find A% - 54 + 4] and hence find a
115 @
matrinXsuchthat A2- 54+ 41+ X=0 fDeIhiEDIEJ[_ﬁ‘_]
34. Three schools A B and C organized a mela for
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{ 38

collecting funds for helping the rehabilitation of flood :
victims. They sold hand made fans, mats and plates :

T 50 each. The number of articles sold are given :

below.

Article/School A B C

Hand-fans 40 25 35
Mats 50 40 50
Plates 20 30 40

Find the funds collected by each school separately

by selling the above articles. Also, find the total funds

collected for the purpose.

Write one value generated by the above situation.
(Delhi 2015)

To promote the making of toilets for women, an
organisation tried to generate awareness through
(i} house calls (i) letters and (iii) announcements.
The cost for sach mode per attempt is given

below :

(i) 50

(i) ¥20 (iii) T40

The number of attempts made in three villages X, Y
and £ are given below :

X 400 300

@ G G

100

Y 300 250 75

Z

500 400 150

Find the total cost incurred by the organisation for
the three villages separately, using matrices. Write
ane value generated by the organisation in the

society

from recycled material at a cost of T 25, T 100 and 39.

c=x

(A12015) (Ev)

1 -1 a 1
If A-L _JanﬂB-L -1

then find the values of a and b.

]andLﬂ+E]2=A2+BE,

(Forelgn 2015)

In a parliament election, a political party hired a
public relations firm to promote its candidates in
three ways-telephone, house calls and letters. The
cost per contact (in paise) is given in matrix A as

140 | Telephone
A=| 200 |House call

150 |Letters

The number of contacts of each type made in two
cities X and Y is given in matrix B as
Telephone Housecall Letters
B=[1m¢} 500 5000 ]L‘.‘ﬂyﬂ
3000 1000 10000 | City ¥

Find the total amount spent by the party in the two
cities. What should one consider before casting
his/her wvote-party’s promotional activity or their
(Foreign 2015)

social activities?

If [2x 3{_13 ;][;]:G.findx.

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

(Delhi 2015C)
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orphanage and second bond pays 10% interest per 0 s
annum which will be given to an N.G.O. (Cancer Aid 47. Ifthe matrix A=|2 0 —1| is skew symmetric, find
Society). Using matrix multiplication, determine h1 0
how to divide ¥ 35,000 among two types of bonds :

if the trust fund obtains an annual total interest the values of ‘e’ and 'b. (2018)

of ¥ 3.200. What are the values reflected in this 0 2b =2
question? {Al 2015C) [f_ﬂ *}E. Matrix A= 3 1 3| is given to be symmetric,

3a 3 -1
3.5 Transpose of a Matrix :{  findvaluesofaandb. (Delhi 2016) (Ag)

MCQ

| 49. If A=[g :] is written as A = P + Q, where P is a

5 x i
40. If A=[ ] and A = AT, where AT is the transpose of
y O i symmetric matrix and O is a skew symmetric matrix,

the matrix A, then then write the matrix P. (Forelgn 2014)
(a) x=0,y=5 (b) x=y 2 4 -4
(c) x+y=5 (d} x=5y=0 (2023) 50. Express the matrix A=|7 3 5| asthesumofa
41. IfamatrixA=[1 2 3] thenthe matrix A4’ (where A"is : i1 =2 4
the transpose of A} is 1 0 0 symmetric and a skew symmetric matrix.
: .
(a) 14 b) lo 2 o (Al 2015C) (Ev
Y sa 0 o0 3 ! 51. Write a 2 x 2 matrix which is both symmetric and
=% 12 - XM (2 marks)
42 fPisa3x3 matrixsu::htl"hatP'=2P+Lwherei-}'h 0 6&—Cx
the transpose of P, then i 52, If the matrix [ - 4 is symmetric, fiind the value
i X X+
{a] FP=I (b) P==1 (&) P=21 (d) P=-21 ofx. (2021) [E,I'.‘}

i 53. Forthe matrix A=[ﬁ ?} . verify that

3. A= [‘f“" 'Si““] and A+ A’ =1, thenthe value of ccis
singe oS (i) (& + A7) is a symmetric matrix.
R gy _—
(a) E (b) g & = (d) ?:r: (if) (A = A%) is a skew-symmetric matrix (2020C)
54. If A and B are symmetric matrices, such that AB and
(Term,2021-22} i pp are both defined, then prove that AB - BA is a skew
H —m
symmetric matrix. (Al 2019) [An|
(1mark) (An]
i 55. Show that all the diagonal elements of a skew
44, If Ais a matrix of order 3 % 2, then the order of the symmetric matrix are zero. (Delhi 2017) |ﬁ"
trix A" is ; 2020)(U ] : : $ =
A (2020)(U] : 3.7 Invertible Matrices
3.6 Symmetric and Skew Symmetric | IR
Matrices 56. Ffor asquare matrix A, A2 - A+ =0, then A~! eguals
(1 mark) (a) A (b) A+l () I-A  {d) A-1I
45, A sguare matrix A is said to be symmetric, if A (2023)
(2020)(0] | IELNTIM (3 marks)
4 iai L 132
44, Given a skew-symmetric matrix 4= |1 & 1|, the : 57. IfFA= |2 0 -1|.thenshowthat
=1 £ 0 1 2 3
valueof (a+b+c)is . {2020) AF-4A7-3A+111=0.Hencefind A1, {QGEDHE
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A CBSE Sample Questions | -

3.3 Types of Matrices L (@A (b) 1+A
; el 1-A (d) | (Term |, 2021-23)
MCQ
P 7. Giventhat A=[“ B |and A2= a1, then
1. IfA=[ay]is a skew-symmetric matrix of order n, then ¥ -0
2 = - = =
{a) aﬂ=l'w; (b) a;#0%ij : L el By, 1-a=pen
aj () 3-wl-fy=0 (d) 3+a?+py=0
(€ ay=0wherei=j  (d) “E*HWhE"T:;;:{? 5 '::f_f; (Term 1, 2021-22) (Rp)
20+b a-2b7] [4 -3 4 vsa O
2. I [51:—-:!' 4r+3d]_[11 24], then value of
d+b-t+3dic {8 KAandB are matrices of order 3 x nand m = 5
(a 8 ®) 10 @ 4 d) -8 respectively, then find the order of matrix 54 - 3B,
(Term,2021-22)(As] | Eiventhatitis defined. (2020-21) (Ap)
3. Given that matrices A and B are of order 3 % n and 7. Given that A is a square matrix of order 3 x 3 and
m ¥ 5 respectively, then the order of matrik C=5A+ E,Etis |A] = 4. Find |adj Al. (2020-21) [A__nh
{a) 3=x5andm=n (b} 3x5 . X
{d 3x3 (d) SHE{TgnﬂLEﬂEIaZE] 3 7 Invertible Matrices

MCQ

1{}. If A, B are non-singular sguare matrices of the same

3.4 Operations on Matrices

MCQ
: = i order, then (AB-1) =
4 IfA= [a,-,-,] is a square matrix of order 2 such that (a) A8 () ATB () BA' (d) AB
ay= {1 WHENIZ ) then A2is (2022-23)
0. wheni=j’ 1 10 2 2 4
1 11 11 {11 fA=|2 3 4|andB=|{—4 2 -4| then
(a) (b) (©) @ (19 ; - "
1 L'I 00 o1 o 1 2 2 =1 5§
(ferm1,2021-22)(U) | (a) A'=8 (b) Al=6B
2 _[o 2 _[0 3a L () B=B ) Bi=la
5 K A—[3 _4:| and k.ﬂ—|:2h 24], then the values of k, 3 2
i erm |, 2021-22
aand b respectively are (e /(g
{a) -6,-12,-18 (b) -6,-4,-9 . Y (2 marks)
() -6.4,9 (d) -6,12,18 %
= —_ - =
(Term I, 2021-22) [A-_Ji 12, If A-[_1 2]. show that A2 - 54 + 71 = O. Hence
L 3 2 = 3_ ? —
. }f.ﬂus square matrix such that A% = A, then ([ + A)? - 74 ; i AL (2020-21) (Ap)
is equal to i =
Detailed glo]80aj (0]
1. Here g = (1P -1 =0, a1 = [[1F -2 =1, As, matrix is of order 2 = 2, so there are 4 entries
az1= {22~ 1|=3anday = (2P -2|=2 : Pﬂ'ﬂlhle
) ) o 1 i Each entry has 3 choices ie, 1, 2 or 3. 50, the number of
Hiquared matrit s [3 2} | ways to make such matricesis 3x 3x 3% 3= 81,
Key Points ..
ePolrta (U |3 Here, =20 v = '223' 2 [Fori=2,j=3]

= Amatrixis written as A = [0 e
where g; is an element lying in the * row and jth

1, ...
column. -'-7- Here, ﬂjj=§|-3r+;|
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[/ =%I-3-3+2E [Fori=3,j=2]

=912l 71=2
2 2 2

5 K [x-r z] [—1 4]
5 ere, =
2=y W a 5
By equality of two matrices, we get
X-y=-1Lzr=4 2x-y=0,w=5
Solving these equations for x and y, we get
x=1y=2 - x+y=1+2=3

Canswer Tips ( 7]
= Two matrices A = [a;] and B = [by] are said to equal if
they are of asame order and a; = b; Vi, j.

& Given, [“;4 iz]=[2“;2

By equality of two matrices, we get
a+d=2a+2,3b=b+2,-6=a-8b

On solving these equations.wegeta=2.b=1

So,a-2b=0.

7. Hlanz,I:M"'Ir 4]=[B w}
z+6 x+y] |0 &

By equality of two matrices, we get
K-y=B.w=dr+b6=0x+y=6
= IZ=s-GXty=hX+Y+Isb-6=0,

b+2 ]
a—-8b

10 0
8. lc]:Wehave.A=[2 1]ands=[” ]

11
. Bz_[x G'[x Ell]_-,»c1 {'_I]
T aflr 1 ke 1
Mow, it is given that A= B2

1 0] [« o
= [2 1]'_“1 1]

On comparing, we get
¥=landx+1=2 = x=tlandx=1

X=
1 1 1]lx] [&
g d:}10 1 1 [y]:[E]
o o0 1ijlz] 12
X+y+z=64 i)
y+z=23 A}
z=2 i)
= y+2=3 [Using (i} and (iii}]
= y= ~Aiv)
= x+1+2=6 [Using (i}, (iii) and (iv}]
= x=3

So,2x+y-2=(2x3)+1-2=6+1-2=5

1 2] T4
10. [b}:We hawve, x[2]+y[5]=[?]
[JH-E}’ ]_[4]
2x+5y “lg
= x+2y=4 _[(i)] and 2x+5y=9 i)
Solving (i) and (i}, we get x=2,y=1

Get More Learning Materials Here : &
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- and XY=[1

c=x

: 11, (a):Giventhat AZ=A
: Consider (1+A)° =34

=P+A2+2A1-3A
=[+A+24-3A
=]

(d)

[ F=1A%=Algiven]]

ka

| 13. (a): Consider ClA+B") i.e., Caua (Azes+ B2l

=Caz A+ B3

Here, number of columns in the matrix C is 3 and number
i of rows in the matrix (A + B') is 2. So. it is not defined .

i 14. (d)

i 15, [a):We have, AZ=A

| Now, ([~ AR +A=(I-A)I-A)(I-A)+A
Psfl-l=1-A-A-1+A-Al-A)+A
Ea(l-A-A+A)I-A)+A
E=(I-A)I-A)+A
Es(l-]=1-A-A-1+A-A)+A
L=(l-A-A+A)+A=(1-A)+A=]

[+ 1-A=A-I=Aand A®=A]

| 3
| 16. (a):Consider, AB=[2 =3 4]|2‘=[6-6+E]=[3]
: 2

2
2 3]|3|=[2+6+12]=[20]
4

AB + XY=[8]+[20] = [28]

g 2
: 17. Consider, AB=[1 0 4]|5|=[2+0+24]=[26]
: &

! 2 =1 P

:18. Wehave, |1 0| A=[1 -2

: -3 4 I

The arder of matrix A should be 2 x 2,

P 19. Giuen.ﬂ:é -5]3"’["':“25:[2' :]

a2 1010 4], f2 14
0o =6]1-7 s -7 11

E ‘;] )

and A-EB:[-; _IJ i)

(i} = (i), we get

35:[1 2]'[_:11 -11]

: 20, GivenA+B

_ 1 2
g|2/3 -1/3
e '[1;3 2;3]
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Fromi (i),

x
A_[i u] B_[1 n] [213 -1;3] [113 1!3] e, 2n "}[_3FD

i 1 11 1f s 23023 w3 1= 2x.x+4.(-Bj=0=2%2-32=0
21. Given,A2=] = xi=16=d4% = x=d
The simplified value of (A - i + (A + 3= 7A which is the req;ured positive value of x.
= _lr =
= A3 - P 3A% + 3AI + A%+ P+ 347 + 3AF - 7A £ NENRE AT
= 2A% + SAI2 - 7A = 2AA2 + 6A] - TA - ['3 2]['3 2]+ : ﬂ]: ['3 2]
=2AI+6A-TA=24-A=A Pooeh =Alb SHUES R R o
[ -8 o 8 2
[ Concept Applied (] Il FPREY it PIY o B
S l-AmA.lmAandAls| [12 -a] k[.g 2]
T e af -1]
o -1 0 -1 : o o g m
22. Given, A=[2 1 3]-1 1 oo =4 1 =k i 1
o 1 1]l :
fDntumpar]ng.wEgEtk#—A‘t
1 1 :
| 2 0
el TR =gt A 0 | 28. Given, [1 2 1] o 1f2|-0
-1 = 0 2
=[-3+0-1]=[-4] i)
The order of matrix A=1x 1 i= [6 2 4]|2|=0=0+4+4x=0= x=-1

i I O X
23. Given, [x 1][ 2 ﬂ]:ﬂ:&[x-?_ 0j={0 0]

;29. LELA:['E L4 z]['_'EandCarematritesﬂfm‘ﬁer?x3]
: p q r

= A=2=0= x=2
i Given,24-3B+5C=0

| = 2a=38-5¢ = a-lpnosc P

= Check the order of matrices before multiplying two

i i -2 2 0 2 0 =2
matrices. - Now, 33-5::=3[ G 4]-5[? A 6]
24. We have 2[3 4}{1 !F]=[ ? u] =[-ﬁ 3 D]_[‘lﬂ g -1{]] =[-16 g 10]
A Lo 1Flwo s 9 3 12|f35s 5 30726 -2 -18
[6 8 ]+|:1 '_l']:[ 7 D] From (i}, we get A= S 5].
10 2x)lo 1] 10 s ; Ax =8 =4
[? E+‘,":l_[? n] 1 2 3
10 2x+1) |10 5 i 30. Wehave A={3 -2 1
On comparing the corresponding elements, we get 4 2 1]
B+y=0and 2x+1=5 = y=-8Band x=2 i i 2 3111 2 3
5 x-y=2+8=10 : Now, A%=|3 -2 1|3 -2 1
ey Points () j 4 2 1j{a 2 1
2 If A = [ag... is a matrix and k is a scalar, then k4 is 1+6+12 2-4+6 34243 19 4 8
another matrix which s obtained by multiplying each =| 3-b+4 AH+44+2 92141 | =11 12 &
element of A by the scalar k. © | 4+6+4 B8-4+42 12+42+1]| |14 & 15
25. Here A’=A 19 4 B 1 2 3
Mow, 7A = {1+ A3 =T7A = (I +A) (I + A) (I + &) P Now. A%=|1 12 8 =2 g
=7A- (1 + A} (1 + LA+ Al + AA) 14 & 15] L 2 1
=7A-([+A)(I+A+A+A) [ lA=Al=Aand AZ=A) :

i 119+12+32 38-8+16 57+4+8 63 446 69
i =| 1+36+32 2-24+16 3+12+48 |=|6% -6 23
14+18+60 28-12+30 42+6+15 2 46 &3

=74 = (1 + 4) (1 + 34)
= TA - (I + 1-{34) + Al + A-(3A))
=TA-(1+3A+A+3A)=TA-|-FA=-1L
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63 46 69| |23 46 69 2a=c 2b=d -1 -8
Now, AY-23A-401=| 69 -6 23|-|69 -456 23 a+0 b+0 |=|1 =2
92 44 43| |92 46 23 -3-u+4c =3b+4d 9 22
A 0 0 i On comparing the corresponding elements, we get

{0 40 0 : Za-c=-1 “'EI_]

0 0 40 2b-d=-8 h{“]

[63-23-40 46-46-0 69-69-0 - <A

i and b=-2 _Aiv)

69-69-0 —H+46-40 23-23-0
| 92-92-0 46-46-0 63-23-40

and 3b+8d-22=0
Solving (i) and (i), we get
a==-121, e=77
Solving (iil) and (iv), we get b= =110, d = 44

=191 -1‘10
D=
7
'2 -1 -E
D A=

and ¥= 1
g

32. Given that,

2
LetX=| 1
-3

-1'
1]
4

-2
22}3.2

.k P

As order of X is 3 » 2, then A should be of order
2= 2 sothat we get ¥ matrix of order 3 x 2.

a b
Let A=
= [c d]
2 -1 -1 -3
a b
Mow, | 1 0 [ d]= s I |
-3 al|f 9 22

i)

: Substitutinga=1in(i), wegetc=3
and substitutingb = <2 in (i), wegetd= 4

. : 1 =2
000 ESD,A=[ 1
=lo o o|l=0 H 3 4
000 2 0 1
- i 33. Given, A=
Hence proved. § s
g : O
31. Wehave, A= 2 .B= > X . C= .7 i Mow, Az 5A+4]
3 4 7 4 3 8 R f 100
a b =[2 2 1 3|-52 40 1 0
Let D=
[r: d] 1 -1 a][ ] [ -1 0] |c: 0 1‘
Now, CD-AB=0 5 -1 10 n 574 0 0O
r2 5][ ] [ -1][ 2]=[G ﬂ] ={9 -2 5 - 15+/0 4 0
4] 10 0 o -1 -5 0]jo o 4
_, [20%5c 2b+5d][10-7  4-4 ]_[ﬂ u] ¢ -1 2] [10 r:: -1 -1 =3
|3a+8c  3b+8d) |15+28 s+18] 10 0O =l¢ 2 5l m = -1 -3 -10
_ [20+5c-3  2b+5d4 ] [0 O I L 4 2
| 3a+8c-43  3b+8d-22] |0 © 5ince.A2~5A+4J'+X 0= xn—m? 54 + 4l)
On comparing the corresponding elements, we get i % -4 3
2a+5c-3=0 S0P X513 10
and3a+Bc-43=0 i) 5 =4 =2
Also, 2b+5d=0 i) m

= Oisthe additive identity.

34. The number of articles sold by each school can be
i written in the matrix form as

i 40 25 35
i X=|50 40 50
: |20 s0 40

The cost of each article can be written in the matrix form
i asY=[25 100 50]

The fund collected by each school is given by

40 25 35
¥X=[25100 50]{50 40 50| =[7000 6125 7875]
20 30 40

Therefore, the funds collected by schools A, B and C are
: 7000, T 6125 and T 7875 respectively.

| Thus, the total funds collected
P =F (7000 + 6125+ 7875) =7 21000
i Thesituation highlights the helping nature of the students.

| 35,

Let TA, TB and IC be the cost incurred by the

i organisation for villages X. ¥ and Z respectively. Then, we
! get the matrix equation as

c=x
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400 300
300 250

?5 25
500 400 150

Al [400x50+300x20+100:x40
= |B|=| 300x50+250x20+75x40
C| [500=50+400x20+150:<40
[20,000+6,000+4,0007 [30,000
=| 15,000+ 5,000+ 3,000 =} 23,000
| 25,000+ 8.000+6,000) |39.000

A =% 30,000,B=% 23,000and C=% 39.000

These are the costs incurred by the organisation for
villages X, Y and £ respectively.

The value generated by the organisation in the society is

cleanliness.

[iey Points ()]

= The product of two matrices A and B is defined if the
number of columns of 4 is equal to the number of rows

s
Al Al 9

1+a 0 l1+a 0
Mo AL+ B -[2+b -2][2 +b -z]
(1+a)?

] [ (1+a)? ﬂ]
h (2+b)1+a=2) (2+bjla-1) 4
¢ 3 -1]
Mow, consider 4 [2 _112 1
_[1-2 -1+1}_[-1 ﬂ}
“l2-2 -2+1]7]0 -1
2 |a 1e 1 _ a*+h a=-1
L —1]'[ab-b m]

o =[-1 0 }+[ﬂz+h 5—1] L
0 =-1] |ab-b b+1
It is given that, (A + B)* = A? + B?
(1+a)? 0] [a®+b-1 a-1
(Z2+b){a=-1) 4 ab-b b

On comparing the corresponding elements, we get
a-1=0=ag=landb=4
And{1+a)2=
satisfiedbya=1andb=4
Therefore,a=1and b= 4.

346, We have, A:E

1
Consider, (A + B) =[2

140
X]_[1000 500 50007,
Y| |3000 1000 10000

150

Get More Learning Materials Here : &

P = 22+ 3x=0=x{2x+3)=0 = x=ﬂ_--5-_

Lo

a2+ b~ 1and{(2+b)(a-1)=ab-barealso |

| Now, (P) = (2P+1) = 2P +1

1000:=140+500= 200+ 5000 =150
~| 3000x140 +1000x 200+ 10000150
ﬁUJGJ]
"~ 2120000

= X=920000 paise, ¥ = 2120000 paise

X=%9900and ¥ =% 21200

i i.e., Amount spent by the party in city X and Y are ¥ 9900
and ¥ 21200 respectively. One should consider about the
: social activities of a political party before casting his/her
: wote,

{ 2 é
© 38 Here, [2x 3][ . D]{;]m = [2x 31[”; ]=D
i - -3 X

= x(x+6)+3(-3x)=0=2x+12x-9x=0
3

! 39, Trustfund =% 35,000

i Let ¥ xbe invested in the first bond and then ¥ (35,000 - x)
i will be invested in the second bond.

i Interest paid on the first bond = 8% = 0.08

¢ Interest paid on the second bond = 10% = 0.10

Total annual interest = 3,200

0.08
1 tri 35,000-
n matrices[x 35, x][ﬂ m}

xKG.DB+{BED{l]—x}*DID 3,200
10

=[3,200]

= xx1—+:'35 000-x)x 7-=3,200

8x + 3,50,000 - 10x = 3.20.000

o
i = 2x=30,000 = x= 15,000

T 15.000 should be invested in the first bond and

: ¥35,000 - T 15,000 = ¥ 20,000 should be invested in the
: second bond.

i The values reflected in this question are :

i (i) Spirit of investment.

: {ii) Giving charity to cancer patients.

i (iii) Helping the orphans living in the society.

i 40. (b):We have, A= AT

a® +b-1 ﬂ-l];
ab-b b | :

Oncomparing, we getx =y.
{41, (d):A=[12 3]

o L

1

CA=(2

3
1

| So, AA’=[1 2 3)|2| =[1+4+9]=[14]
37. Thetotalamount spent by the party intwocities Xand :
Yisrepresentedinthe matrix equationby matrixCas,C=BA

3

42. (b): We have, P'= 2P+ wAi)

= P=2(2P+1)+] [Using (]
= P=4P+3l=P=-1
m €} www.studentbro.in
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43, (b): We have, 4 = | 7% '5'““]
| since cosa
andA+A =]
[:uscr. -sinu] [ Ccoso sinu] [1 D]
=‘ a + 3 =
sine coso | |=-sino cosme] [0 1

[2:1:5:1 0 '_[1 D]
0 2cose] |0 1

1 n
2rosce=1 = = -
= L = CO50 2 = 0 3

44, If A is a matrix of order 3 % 2, then the order of the

matrix A’ is 2 x 3.

45, Asguare matrix A is said to be symmetric, if A"= AL

0 a 1
46. Given, A=|=1 b 1
-1 ¢ 0
As a skew-symmetric matrix
A= -A
0 =1 =-1] [0 =g =1
= |la b cl=(1 =-b =1
i 1 0 1 =-c 0

By comparing on both sides, we geta =1,
b=-b = 2b=0 = b=0;c=-1
Now, (a+b+c*=(1+0-1*=0

ifA =-A M1
0 a =3 0 2 b
Mow, A=|2 0 =1 . A'=| a 0 1
b 1 o -8 -1 0
From IHI A+A'=0D
2 b
= 2 {'_I =1|+| a 0 i1|=0
-3 =1 0
2+a -3 o 0 o
= |a+2 =0 0 0
| b3 0 0 0
= a+2=0&b-3=0 . a=-2&b=13
Answer Tips (]

= If A = [g;] be a mxn matrix, then the matrix obtained
by interchanging the rows and columns of A is calied

the transpose of A.
0 2b =2
48. Given, A=} 3 1 3
3a 3 -

Ais symmetric. -. A'= A4

0 3 3a 0 2b =2
= (260 1 3 |=|3 1 3
3

-2 3 -1] |3a

3 5
4%, Given, .-|!|.=[:I|I ?] =

Hence, the matrix P =|:2 ﬁ]

Concept Applied @

n

c=x

On comparing the corresponding elements, we get

3

n;-=-?2 and h=.£.

ok ]

=+ Pis symmetric matrix. 5o, P=%-:,q+ A7)

1(T3
P==
2([?

_1[3+3
~2]745

s )
ool “2sz 1a)"[¢ 3]

= A square matrix A = [a5] is said to be symmetric if
A’ m A, that is [a;] = [a] for all possible values of i and |.

50. We know that a square matrix A can be written as

A:-;-[Amf }+ -;-{A-AT]

Dut of which %{A+AT} is symmetric and %{A-A’] is

g el . y skew symmetric matrix,
47, Asguare matrix A is said to be skew symmetric matrix : e

For the given matrix

i 2 4 =4 2 7 17
‘ A=|7 3 5landA"=|4a 3 -2
; 1 -2 4 -6 5 4]
4 11 -5 o -3 -7
A+AT=[11 6 S}md A-AT=|3 0 7
5 3 8 7 7 ©
Hence ,q—i Ty, 1 r
P A=(A+AT )+ S{A-AT)
2 11/2 -5/21[0 -=3/2 -=7/2
={11/2 3 3/2 +]3/2 0o 7/2
—5/2 3/2 4 7/2 =7/2 0

In above case, first is symmetric and the second is skew
: symmetric matrix.

¥ 1. [{] D] isa 2 * 2 symmetric as well as skew symmetric

o o0
i matrix.
0  4=5x
i 52. let, A=
H x2 x+3

A is symmetric, then A" = A

G=5x
x+3

¥ X o
6-5x x+3] |#%

On comparing both sides, we get
i = AP=6-5x=x?+5x-6=0
= (x+6)x-1)

=0=x=-51
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53. Given, a=|l 3
6 7

(i A':[: j]
ay s THa
{A+A’}'=[2 Iﬂ

= [A+A'Y=A+A"
(A+ A7) is a symmetric matrix

(i) A—A‘=E :H: ;H? -ﬂ}

O £ [
M'M'[-1 -:r]' [1 n]' )

= (A - A" s askew symmetric matrix

Concept Applied @

11
14

= Asquare matrix A= [a;] is said to be skew symmetric
if A’ = -Aie.[az] = -[ag] for all possible values of iand

54, Given, A and B are symmetric matrices.

. A'=AandB"=B
Mow,[AB=BA) =(AB) =(BA)" =({B'A")=(A'B")
=(BA-AE) [-A'=AandB"=EB]

=—(AB — BA)

Thus, (AB-BA)' =—{AE-BA)
Hence, (AB - BA) is a skew symmetric matrix.

55. Let A=[g;] be a skew symmetric matrix.

ThEI'I..ﬂﬁ == Oy Wij

= Oy=-d; Vi =2a;=0 =a;=0%1

= Oy =0 =03 = w.=d,=0

56. (ch:Wehave A2-A+I=0
Pre-multiplying with 4~ on both sides, we get
(A1A)-A-A1-A+A L =410

= |-A-1+A1=0
= Al=-[A-l=1-A
1. 3 211 3 21 7
57. A2=|2 0 -if|lz ¢ 11 4
1 2 3llr 2 3]lls ¢
1 3 209 7 5128 37 25
Ad=l2 0 -1|l1 a4 1|10 5 1
1 2 3lls8 9 9||3s 42 34
28 37 26 9
Now, AS-442-3A+111={10 5 1 [-4|1
35 42 34 8
1 3 2 4
2 0 -1|+11|0
1 2 3 0
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5
1
9

[ T TR = B -

c=x

= oo M,

. [28 37 26][36 28 20][3 9 6
‘=10 5 1)-|4 16 4|6 0o -3
© 35 42 34)| (32 36 3]z 6 9
11 0 0
+0 11 o
o o0 1
[0 o0 o
‘=0 0 0
i |6 0 o
| Hence, A*-4A?-3A+111=0
| Now,A-1[A7-4A%-3A+11]=A10
= AP-4A-3ATA+11AYU=0=A?-4A- 31+ 11A1=0
: L -AZ+4A+3l
:;-. A =T
: T-9 -7 -5][4 12 8][3 0 O
f:.ﬂrué -1 -4 -1H3 0 Hn 3 ﬂ“
l-8 -9 9l l4 8 12|/ |0 0 3
_ -2 5 37y [-2/11 5/11  3/11
§=~,~A‘1=% 7 -5“:{?;11 -1/11 -5:11}
l-4 -1 6]) |-a/11 -1/11 6711
- CBSES e q ; -

L [c}:In a skew-symmetric matrix, the (i, ] element is
: negative of the (j, i)' element. Hence, the (i, ™ element = 0. (1)

2. la): From the definition of equality of two matrices,

i we have
Za+b=4 (1] a=2b=-3 i)
Sc-d=11 LT de+3d=24 _liv)

¢ Solving (i) and (ii), we get

f Sa=5= a=1b=2

: Solving (i) and (iv), we get

: 19c¢=57= c=3,d=4
at+tb-c+2d=1+2-3+8=8

3. (b): We know that the sum of two matrices is defined

only if both matrices have same order.

Here 5A + 3B is defined if A and B have same order.
= 3Jxn=mx5=n=5m=3

So,order of matrix Cis 3 x 5and m = n.

(0 1

|1 ﬂ]

A2=[D 1}[0 1'=[D+1 ﬂ+n}=[1 u]
1 0j|1 o] |o+0 1+0] |0 1

5 [b-|:WE|'Ia'u"E4A=ﬂ 2 = ki= 0
3 -4 3k Ak

i 4. (d): Wehave, A=

0 3a] [0 2k
F T l2b 247 |3k -4k
-4k =24, 3a =2k, 2b=3k
k=-6 g=-4, b==-9

[Given)

:E==r
=
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6. (d): We have, (1 + A)7 - T4
=P +A%+3PA+3IA°-TA=+AA+3A+3A-T7A i
(- AZ=A)

=[+A+3A+3A-7FA=] (1) ¢

7. (c): Wehave, A=[“ p ]

Y -
2
=2 fy O SHTYY el

But A? =3I

_ |:|:11+|]-'|r 0 }=[3 n]
o a’+py] 1O 3
= w+fy=3
= 3-ow?-fy=0 (1)
8. For addition or subtraction of two matrices to be
defined, the two matrices should be of same order.
dxn=m=5 = m=3andn=5

So, order of matrix (54 - 3B) s 3x Sand m=n.

non-singular matrix A,
|adj A] = (-4)3-1=14&

of same order, then
{AB}-‘.I. = H-l.lfl._l . {A.E-i}-l = {5—1]-1A—1 - EA-i

i 11 (d): We have,

1 -1 o2 2 -4
AB=|2 3 4|4 2 -4
o 1 212 =1 5§
[ 2+4+0 2-2+0 =4+4+0
=|4=12+8 4+6-4 =8-12+20
| 0=4+4 04+2-2 0=-4+10
(6 0 O 1
=0 & ol=8 = B‘1=EA (1)
o 0 &

|12 Wehave, o[ 3 1
| -1 2

et S e

| Also, —5A=[-15 = ] and ?i=[? ﬂ]

o 7

Zolle oo ol ®

5 -10

: Now,AZ=5A+7I
{1} :

2. We know, |adjd| = JA|"-L, where n = nis the order of

[ M

) | Now, A-}{AZ-54+7I)=A-10
‘= A-51+7A1=0

10. (c): i i ies :
10, (c) : We know that if A and B are non-singular matries = 741 = 5[~ A

S

o O MO s T
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c=x
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