MATHEMATICS

Chapter 3: Matrices
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MATRICES

Top Terms

1. A matrix is an ordered rectangular array of numbers (real or complex) or functions or
names or any type of data. The numbers or functions are called the elements or the
entries of the matrix.

2. The horizontal lines of elements constitute the rows of the matrix and the vertical lines
of elements constitute the columns of the matrix.

3. Each number or entity in a matrix is called its element.

4. If a matrix contains m rows and n columns, then it is said to be a matrix of the order m x
n (read as m by n).

5. The total number of elements in a matrix is equal to the product of its number of rows
and number of columns.

6. A matrix is said to be a column matrix if it has only one column.
7. A =[aj]mx1 matrix is said to be a row matrix if it has only one row.
8. A matrix is said to be a row matrix if it has only one row.

9. B =[bjlixnis row matrix of order 1 x n.

10. Rectangular matrix: A matrix in which the number of rows is not equal to the number of
columns is called a rectangular matrix.

11. A matrix each of whose elements is zero is called a zero matrix or null matrix.

12. A matrix in which the number of rows is equal to the number of columns is said to be a
square matrix. A matrix of order ‘m x n’ is said to be a square matrix if m = n and is known
as a square matrix of order ‘n’.

13. A square matrix which has every non—diagonal element as zero is called a diagonal
matrix.

14. A square matrix A = [ajj]mxm IS Said to be a diagonal matrix if all its non-diagonal elements
are zero, i.e., a matrix A = [ajj]m x m is said to be a diagonal matrix if aj; = 0 when i #j.
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15. Asquare matrix in which the elements in the diagonal are all 1 and the rest are all zero ig, .z 7,
{1 if i=j

a; = e
0 if i=j

16. A diagonal matrix is said to be a scalar matrix if its diagonal elements are equal, that is a
square matrix B = [bjj]n xn is said to be a scaler matrix if bjj= 0 when i # j and b;; = k when
i = j for some constant k.

called an identity matrix. A square matrix A = [ajj]n xn iS @an matrix if

17. Upper triangular matrix: A square matrix A = [a;] is called an upper triangular matrix if aj;
=0 for alli > j. In an upper triangular matrix, all elements below the main diagonal are
zero.

18. Lower triangular matrix: A square matrix A = [a,,] is called a lower triangular matrix if aj;
=0foralli<j. Inalower triangular matrix, all elements above the main diagonal are zero.

19. Two matrices are said to be equal if they are of the same order and have the same
corresponding elements.

20. Two matrices A = [a;] and B = [bjj] are said to be equal if they are of the same order. Each
element of A is equal to the corresponding element of B, that is aj;; = b;; for all i and j.

21. If A is a matrix, then its transpose is obtained by interchanging its rows and columns.
Transpose of a matrix A is denoted by At If A = [a;;] be an n x m matrix, then the matrix
obtained by interchanging the rows and columns of A is called the transpose of A.
Transpose of the matrix A is denoted by A’ or (AT). Theftis, (AT)j=a;foralll=1,2, ... m;
j=1,2,..n.

22. If A = [ajj]nxn is @an N x n matrix such that AT = A, then A is called a symmetric matrix. In a
symmetric matrix, aj = aj for all i and j.

23. If A=[aj]nxn is @n n x n matrix such that AT = -A, then A is called a skew-symmetric matrix.
In a skew-symmetric matrix, aj = aj.

24. All main diagonal elements of a skew-symmetric matrix are zero.

25. Every square matrix can be expressed as the sum of a symmetric and a skew-symmetric
matrix.

26. All positive integral powers of a symmetric matrix are symmetric.
27. All odd positive integral powers of a skew-symmetric matrix are skew-symmetric.
28. Let A and B be two square matrices of the order n such that AB=BA =1.

Then A is called the inverse of B and is denoted by B = AL, If B is the inverse of A, then A
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29. If A and B are two invertible matrices of the same order, then (AB)' =B A"

Top Concepts

1. The order of a matrix gives the number of rows and columns present in the matrix.

2. If a matrix A has m rows and n columns, then it is denoted by A = [aj]m x n. Here ajj is i-j
th or (i, j)!" element of the matrix.

3. The simplest classification of matrices is based on the order of the matrix.

4. In case of a square matrix, the collection of elements ai;. a2, and so on constitute the
Principal Diagonal or simply the diagonal of the matrix.

5. The diagonalis defined only in the case of square matrices.

xn

6. Two matrices of the same order are comparable matrices.

7. If A =[ajlmxn and B = = [bj]mxn are two matrices of the order m x n, then their sum is
defined as a matrix C = [cjj]mxnWhere cj=aj+bjfor1 <i<m,1<j < n.

8. Two matrices can be added (or subtracted) if they are of the same order.

9. For multiplying two matrices A and B, the number of columns in A must be equal to the
number of rows in B.

10. If A =[ajj]mxnis @ matrix and k is a scalar, then kA is another matrix which is obtained by
multiplying each element of A by the scalar k.

Hence, kA = [kajj] mxn

11. If A =[aj]mxnand B == [bjj]mxn are are two matrices, then their difference is represented
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12. Properties of matrix addition
e Matrix addition is commutative, i.e., A+B=B+A
e Matrix addition is associative, i.e. (A+B)+C=A+ (B + ()

e Existence of additive identity: Null matrix is the identity with respect to addition of
matrices.

Given a matrix A = [ajjlm xn, there will be a corresponding null matrix O of the same order
suchthatA+0O=0+A=A

e The existence of additive inverse: Let A = [ajj]m x n be any matrix, then there exists
another matrix -A = -[aj]]m xn Such that

A+ (-A)=(-A)+A=0.
13. Cancellation law: If A, B and C are three matrices of the same order, then

A+B=A+C=B=C and
B+A=C+A=B=C

14. Properties of scalar multiplication of matrices
If A =[aj], B =[bj] are two matrices, and k and L are real number, then
i. k(A+B)=kA+kB
i. (k+)A=kA+IA
iii. k(A + B) = k([ajj]+[bj]) = k[aj] + k[bjj] = kA + kB
iv. (k+L)A =(k+L)[ay] = [(k+ L)ay] = k[ay] + L[aj] = kA + LA
15. If A = [ajj]mxp, B = [bij]pxn are two matrices, then their product AB is given by C = [Cij]mxn
such that
p
Gj = ;aikbkj = ayby; + @by + 3bay + ... + by
In order to multiply two matrices A and B, the number of columns in A = number of rows
in B.
16. Properties of Matrix Multiplication
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Commutative law does not hold in matrices, whereas associative and distributive lawsg, 7.,
hold for matrix multiplication.

i. In general, AB # BA
ii. Matrix multiplication is associative A(BC) = (AB)C
iii. Distributive laws:
A(B+C)=AB+AC
(A+B)C=AC+BC
17.The multiplication of two non-zero matrices can result in a null matrix.

18.If A is a square matrix, then we define A1 = Aand A™! = A" A

19. If Ais a square matrix, ao, a1, a2, ..., a, are constants, then apA" + a;A™! + a,A"2 + ... + ap1A
+ a, is called a matrix polynomial.

20.1f A, B and C are matrices, then AB=AC,A#0=B=C.
In general, the cancellation law is not applicable in matrix multiplication.

21. Properties of transpose of matrices
i. If Ais a matrix, then (AT )T =A
ii. (A+B)"=AT+B'

iii. (kB)" = kBT, where k is any constant.
22. If A and B are two matrices such that AB exists, then (AB)" =BT A,
23. If A, B and C are two matrices such that AB exists, then (ABC)T=CT BT A,

24. Everysquare matrix can be expressed as the sum of a symmetric and a skew-symmetric
matrix, i.e. A= % (A+47) + % (A — AT) for any square matrix A.

25. A square matrix A is called an orthogonal matrix when AAT = ATA = |.
26. A null matrix is both symmetric and skew symmetric.

27. Multiplication of diagonal matrices of the same order will be commutative.

28. There are six elementary operations on matrices—three on rows and three on columns.
The first operation is interchanging the two rows, i.e., R; & R; implies that the it" row is
interchanged with the j* row. The two rows are interchanged with one another and the
rest of the matrix remains the same.

29. The second operation on matrices is to multiply a row with a scalar or a real number,
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i.e., Ri & kR; that it" row of a matrix A is multiplied by k. Futunds Koy

30. The third operation is the addition to the elements of any row, the corresponding
elements of any other row multiplied by any non-zero number, i.e., Ri 2 R; + kR; k
multiples of the j*" row elements are added to the i" row elements.

31. Column operation on matrices ar,

i. Interchanging the two columns: C, & Cy indicates that the rt" column is interchanged
with the k" column.

ii. Multiply a column with a non-zero constant, i.e., C; > kC;

iii. Addition of a scalar multiple of any column to another column, i.e. C; & C; + kC;
32. Elementary operations help in transforming a square matrix to an identity matrix.
33. Theinverse of a square matrix, if it exists, is unique.

34. The inverse of a matrix can be obtained by applying elementary row operations on the
matrix A = lA. In order to use column operations, write A = Al.

35. Either of the two operations—row or column—can be applied. Both cannot be applied
simultaneously.

36. Forany square matrix A with real number entries, A + A’ is a symmetric matrix and A —
A’ is a skew- symmetric matrix.
Laws of algebra are not applicable to matrices, i.e.
(A +B)?# A%+ 2AB + B?
and

(A +B) (A—B) # A2— B2

Top Formulae

1. An m x n matrix is a square matrix if m = n.
2. A=[aj] =[by] =Bif

(i) A and B are of the same order, (ii) aj; = bj; for all possible values of i and j.
3. kA =k[aijlmxn = [k(@i})]mxn

4. -A=(-1) A
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5. A—-B=A+(-1)B Dy

6. IfA = [aij]mxn and B= [bij]nxp,then AB=C= [Cik]mxp,
n
where cx = ) a;b;;
j=1

7. Elementary operations of a matrix are as follows:
i RiHRjOFCiHCj
ii. Ri - kRi or Ci 9 kCi

iii. Ri=2> Rj+ kRj orCi—->C+ ij
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: A is the inverse of B and vice-versa.

: Inverse of a square matrix, if it exists, is unique

T

Class : 12th Maths N\ Futune's Hoy

Chapter- 3 : Matrices

If A=[a; then its transpose A' (A")=|a

L
iliom €. if ¢ ¢ Amatrix of order mxn is an ordered rectangular array of numbers:

] 4
lj mxn
or functions having 'm' rows and 'n' columns. The matrix
A=(2 1) then 4 = having Mhpmairhe.
A=[a;]yyxn is given by A dip B cd)

Also, (A') =A, (kA) =kA', (A+B) =A'+B, (AB) =BA". i A=|a, a, ..a,
: i e Column matrix : Itis of the form|: q] e a o

'ml m2 mn _jmXn =
=

® A is symmetric matrix if A=A'"i.e. A'=-A.

i *Ais skew — symmetricif A= -A'ie. A'=-A. : i » Row matrix: Itis of the form [ ] 1.
: *Ais any matrix, then— e Square matrix : Here, m = n (no. of rows = no. of columns)
A= 2 {(A + A ) (A </ )} gusrl?ec‘g Z;Iﬁ'qr;’é‘tif?ﬁgggx e Diagonal matrix : All non-diagonal entries are zero i.e a; =0Vi # _].
SM Skew, S.M. o Scalar matrix :3; =0,1# j and a; =k (Scalar),i = j
hor l{(z 7) [ 0 lj} : eIdentity matrix :a; =0,i # jand a;=1,i = j
AN 78 A Ll R T——

Definition and its
Types of Matrix types

Elementary
operations on a
matrix

—I:a'j:I— I:b :I B if, A and B are of

:same order and a; —b v iandj.

Matrices

R, ©R;orC & C; \

K = kRi 0L Ci =5 kCi Operations on matrices

R R FRROTGGR K FEA, BT two matrices of same order then

A+B [a +b;; ]The addition of A and B follows::
i A+B= B+A (A+B)+C A+(B+C)~A=( 1)A,§
ik (A+B)=kA+kB,kis scalar and

(k +I)A=kA+IA, k and I are constants.

Equality of Two Matrix

If A, B are square matrices such that AB=BA =1 then B=A".e., :

: i 2 3 4
{Foreg: If A=[3 4 |then after Ry<>R,A becomes|! 2
: 56 5.6
: : If A and B are invertible matrices of the same order, then (AB)'=

Addition

B 'A”. By elementary transformations, we can convert A=IA to I
A™'A. This is one process of finding the inverse of a given square matrix A

§1fA—2313-_32th e
R (G T Ll B sE4fBs 2 9

oIfA=(23) ,,B=

Multiplication

jthen AB = (2:4+3:5)=(2 3),

2x1

n

and B=[bjk],,xp ,then AB = C=[Cyl,x,, [Cjk] =Z i bix Also,.

L IFA=[a],x,
:

} A(BC)=(AB)C,A(B+C)= AB+AC and(A +B)C = AC+BC, but
AB # BA (always).
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Important Questions

Multiple Choice questions-
1. If A = [aijj]m x n IS @ Square matrix, if:
(a)m<n

(b)m>n

(c)m=n

(d) None of these.

2. Which of the given values of x and y make the following pair of matrices equal:
3z +7 5 0 y—2
y+1 2—-3xz] [8 il

(@x=-3y=7

(b) Not possible to find

(Qy=7x=-

wiN

wiN

(d)x=-3y=-
3. 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.

Assume X, Y, Z, W and P are matrices oforder 2 xn,3x 1,2 xp,nx 3 and p xk
respectively. Now answer the following (4-5):

4. The restrictions on n, k and p so that PY + WY will be defined are
(a)k=3,p=n

(b) kis arbitrary, p=2
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(c) p is arbitrary Tutne ey
(dk=2,p=3.

5.If n =p, then the order of the matrix 7X - 5Z is:

(@)px2

(b)2xn

(0)nx3

(d) p x n.

6. If A, B are symmetric matrices of same order, then AB - BAis a
(a) Skew-symmetric matrix

(b) Symmetric matrix

(c) Zero matrix

(d) Identity matrix.

7.

COS (¥ — Sin x .
IFA= [ ] then A+ A =1, the value of a is

sIn o cos
s
(a) -
T
OF
(c)m
31
OE
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
(d)AB=BA =1L
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IFA = [ ' ] is such that A* = |, then
~ —a

(@1+a®+Ry=0

(b)1-a®+Ry=0

(1-a*-By=0

(d1+a*-Ry=0

10. If a matrix is both symmetric and skew- symmetric matrix, then:
(a) Ais a diagonal matrix

(b) A is a zero matrix

(c) A is a square matrix

(d) None of these.

Very Short Questions:

1. If a matrix has 8 elements, what are the possible orders it can have.
2. ldentity matrix of orders n is denoted by.

3. Define square matrix

4. The no. of all possible metrics of order 3 x 3 with each entry 0 or 1 is

5. Write (1) a33, al12 (ii) what is its order

NN

A=

[P
O L

6. Two matrices A = ajj and B = bjj are said to be equal if
7. Define Diagonal matrix.

8. Every diagonal element of a skew symmetric matrix is

[cosc  -sinat| | , .
. |- then A+ A =JFind a
| sing cosct |
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10. A:;ﬁ _ |Find A+ A'

Short Questions:

1. Write the element az3 of a 3 x 3 matrix A = [aj] whose elements atj are given by: %

2. For what value of x is

1
1 2 1]|2
1

= O e

0 0
1 21 =07?(CBSE. 2019(C))
2 T

3. Find a matrix A such that 2A - 3B+ 5C =0,

, -2 2 0 2 0 -2
Where B = and C =
[ 3 1 4] [7 1 6 ]

) CcOSx — Sln « B : »
4, ITA={ , then for what value of ‘@’ is A an identity matrix?
SIn ¢ — COS &

5. Find the values of x, y, z and t, if:

M P B

E D A
6.5 1ta=2 © 1* 4 thentind (A2 Z'5AY. (CRSE 2019)
1 —1 0

7. IfA= 31 and | = 10 findksothat AZ=5A+bk
2 0 1

8. 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. (A.I.C.B.S.E. 2019)

Long Questions:

1. Find the values of a, b, c and d from the following equation:
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2¢ +b a—2b 4 -3 Sutanes Koy
= (N.C.ER.T})
he —d  4e+ 3d 11 24
9 —1 4 1 2 —
2. If [ ] =A+ ] then find the matrix A. (C.B.S.E. 2013)
—2 1 3 0 4 9
2 2 6 2
3.IfA== | -3 1| B=1|1 3 |findthematrixCsuchthat A+ B+ Cisa zero matrix.
4 0 0 4
2 -2
4. IfA= 4 2 | then find the matrix X, of order 3 x 2, such that 2A +
—5 1
5B. lN CERT)

Assertion and Reason Questions:

1. Two statements are given-one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer to these questions from the codes(a), (b), (c) and (d) as
given below.

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

b) Both A and R are true but R is not the correct explanation of A.
c) Aistrue but Ris false.

d) Ais false and R is true.

e) Both A and R are false.

Assertion(A): [(1) (1)] is an identity matrix.

. =~;' . fi=j
Reason (R): A matrix A=[a;] is an identity matrix if =~ & =,
2. Two statements are given-one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer to these questions from the codes(a), (b), (c) and (d) as
given below.

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

b) Both A and R are true but R is not the correct explanation of A.
c) Aistrue but Ris false.

d) Ais false and R is true.

e) Both A and R are false.
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Assertion (A): Matrix [5] is a column matrix.
2

Reason(R): A matrix of order m x 1 is called a column matrix.
Case Study Questions:

1. Three shopkeepers A, B and C go to a store to buy stationary. A purchase 12 dozen
notebooks, 5 dozen pens and 6 dozen pencils. B purchases 10 dozen notebooks, 6 dozen
pens and 7 dozen pencils. C purchases 11 dozen notebooks, 13 dozen pens and 8 dozen
pencils. A notebook costs X 40, a pen costs X 12 and a pencil costs X 3.

2 \\‘\' f.l’f

N

—

!

'R
o

—— —

v ‘

//’///////////// g
7 S
J

= =

(7R %%

Based on the above information, answer the following questions.

(i) The number of items purchased by shopkeepers A, B and C represented in matrix
form as:
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a. Notebooks Pens Pencils Futinds Koy
144 60 72| A
120 720 84 | B
132 156 96 | C
b. Notebooks Pens Pencils
144 72 60 | A
120 84 72| B
132 156 96 | C
c. Notebooks Pens Pencils
[ 144 72 721 A
120 156 84 | B
| 132 84 96 | C
d. Notebooks Pens Pencils
[ 144 60 60 A
120 84 72| B
| 132 156 96 | C
(ii) If Y represents the matrix formed by the cost of each item, then XY equals.
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(5741 Do
a | 6780
| 8040

" 6696 |
b | 5916
| 7440

5916 |
c | 6696
| 7440

6740
d. | 5740
| 8140

(iii) Bill of A is equal to:
a. 36740
b. 38140
c. 5740
d. 36696
(iv) If A2=A,then (A+1)3-7A =
a. A
b. A-1
c. I
d. A+I
(v)If A and B are 3 x 3 matrices such that A2 - B2 = (A - B) (A+ B), then
a. Either A or B is zero matrix.

b. Either A or B is unit matrix.
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c. A=B Futands Koy
d. AB=BA

2. Consider 2 families A and B. Suppose there are 4 men,4 women and 4 children in
family A and 2 men, 2 women and 2 children in family B. The recommend daily amount
of calories is 2400 for a man, 1900 for a woman, 1800 for a children and 45 grams of
proteins for a man, 55 grams for a woman and 33 grams for children.

Based on the above information, answer the following questions.

(i) The requirement of calories and proteins for each person in matrix form can be
represented as:

Website - www.fukeyeducation.com, Email :- fukeyeducation@gmail.com (17)



a Calorise Proteins
Man [ 2400 45 ]
Woman 1900 5151
Children | 1800 33
b Calorise Proteins
Man [ 1900 55 ]
Woman 2400 45
Children | 1800 33
C. Calorise Proteins
Man [ 1800 33
Woman 1900 5%
Children [ 2400 45
d Calorise Proteins
Man [ 2400 33
Woman 1900 55
Children [ 1800 45
(ii) Requirement of calories of family A is:
a. 24000
b. 24400
c. 15000
d. 15800

(iii) Requirement of proteins for family B is:

a. 560 grams
b. 332 grams
C. 266 grams
d. 300 grams

(iv) If A and Bare two matrices such that AB = B and BA = A, then A% + B2 equals.

a. 2AB
b. 2BA
c. A+B
d. AB
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(V)IfA_ = (aij)mxn, B = (bjj)uxp and C = (Cij)pxa then the product (BC) A i ™
possible only when.

B0 o
2T 5 3
1

q
q
q

p

Answer Key-
Multiple Choice questions-

1. Answer: (c) m=n

2. Answer: (b) Not possible to find
3. Answer: (d) 512.

4. Answer: (a) k=3,p=n

5. Answer: (b) 2 xn

6. Answer: (a) Skew-symmetric matrix
7. Answer: (a) g
8. Answer: (d) AB=BA=1.
9. Answer: (c)1-a*-Ry=0
10. Answer: (b) A is a zero matrix
Very Short Answer:
1. Solution:
1x8, Bxl 4x2, 2x4,
2. Solution: I,
3. Solution: A matrix in which the no. of rows are equal to no. of columns i.e. m =n
4. Solution: 512=2°
5. Solution:
(i)az=9,a12=4
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6. Solution: They are of the same order.

7. Solution: A square matrix in which every non - diagonal element is zero is called
diagonal matrix.

8. Solution: Zero.

9. Solution:
.~ lecosr  sing| [ecosa  sing |
-l'-1+-l'-1 = . + .
'_51110_' Cosd | '_—5111::1‘ cosdy |
[2eosax 0
_'_EI 21::::5@.‘_

A+ A= Given)

[2cosax 0] |1 0]
0 2cose| |0 1_|

2eosa =1

COsSQ =—
2

T
Cos Q=CDS§

a5

10. S
olution:

Short Answer:

1. Solution:
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2-3 21
d23 = 2|: 2|:%
2. Solution:
We have
1 2 0 0
1 2 1]{2 0 1| |2|=0
1 0 2 T
0
M1+4+124+0+4+00+2+2] 12| =0
T
0
624]12 1| =0
T
= [0+4+4x] =0
= [4+4x]=[0]
=4+ 4x=0.
Hence, x =-1.

3. Solution:
Here, 2A-3B+5C=0

= 2A=3B-5C
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-6 6 0 +-l{] 0 10
L9 3 12] -3 -5 -30
[—6-10 6+0 0+10
“19-35 3-5 12-30

-16 6 10
= |-26 -2 -18]
-8 3 5
Hence, A= 13 -1 -9 |
Solution:

COS (¥ — Sin &
Here A=
Sin ¢ — COS

1 0
Now A=1= ( ) when
0 1

cosa=T1andsina=0.
Hence, a=0.

Solution:

We have:

x (1 —-1] 3 5
=3
2[}' r]+3_ﬂ 2] [4 6]

2x 2z]1 [3 =37 [ 9 15
=3 +
2y 2] [0 6] |12 18

[2x+3 2:-3]1 [9 15]

2y 2467 |12 18
=2x+3=9....... (1)
22-3=15 i (2)

PA T VN (3)
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2t+6=18 ............ (4) P
From (1),=22x=9-3
=>2x=6

=>x=3.

From (3) 2y =12
=>y=6.

From (2),= 2z-3=15
= 2z=18

=>z=0.

From (4), 2t +6 =18
= 2t=12

=>t=6.

Hence,x=3,y=6,z=9and t= 6.

6. Solution:
2 0 1
We have A= | 2 1 3
1 —1 0
Then AZ = AA
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[44+0+1 0O

1{1{z2 0 1
3112 1 3
Ofl1r -1 0
+0-1 2+0+0

=14+4+2+3 0+1-3 2+3+0

2-240 0-1-0 1-3+0

5 -1 2
=9 -2 5].
0 -1 -2
s -1 2 2 01
~AT-5A=|9 2 5|-5|/2 1 3
0 -1 -2 1 -1 0
[5-10 -1-0 2-5
=[9-10 -2-5 5-15
| 0-5 -1+5 -2-0
(-5 -1 -3
=|-1 =7 -10].
-5 4 -2
7. Solution:
i~ 3 1
We have: A= -1 2"
o 3 1 3 1
SOA =M= __l 2 —1 2
9-1 342 g8 5]
=|-3-2  -144 |=[-5 3| ~D
3 1 15 57
Also, 5A =35 -1 2|(=|-5 10 wd(2)

. 1
and k-I = k[n
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o AP=5A + Kl Futunds Koy

- % =15 4l il

[Using (1), (2) & (3)]
8 5 15+k 5
= [—5 3] = [ -5 lﬂ+kj|
=8=15+kand3=10+k
=>k=-land k=-7.
Hence, k - (-7).
8. Solution:
Since A and B are symmetric matrices,
~A’=Aand B’ =B ..(1)
Now, (AB - BA)'= (AB)’ - (BA)’
=B'A’-A'B’
= BA - AB [Using (1)]
=- (AB - BA).

Hence, AB - BA is a skew-symmetric matrix.

Long Answer:

1. Solution:

We have
2a + b a—?b}_[4 —3}
5c—d 4c+3d| |11 24

Comparing the corresponding elements of two given matrices, we get:

2a+b=4..(1)
a-2b=-3..(2)
Sc-d = 11 ...(3)
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4c+3d=24..4) Tutne ey
Solving (1) and (2):

From (1),

b=4-2a..(5)

Putting in (2),a-2(4-2a)=-3
=>a—-8+4a=-3

= 5a=5

=>a=1.

Putting in (5),
b=4-2(1)=4-2=2.

Solving (3) and (4):

From (3),

d=5c-11..(6)

Putting in (4),

4c+ 3 (5c-11) =24

= 4c+15c-33 =24

= 19c =157

=c=3.

Putting in (6),
d=5(3)-11=15-11=4.
Hence,a=1,b=2,c=3andd =4.

2. Solution:
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Let A =
Lln dy; ‘123:|
T 9 -1 4
Moy 1 3
I G R
ay up axp)| [0 4 9
[9 -1 4]
TR
-2 1 3]

_@2]‘1"& ﬂn+4 d23+9 i

Comparing:
9=an1+1-1=a2+2,
4=113-1,-2=axn
l=azx»p+4,and3=a23+9

a1 =8,a2=-3,

a;z=>5,a21=-2

az2=-3,and a3 =-6.

8 —3 5]

Hence, A =
[—2 -3 —6

3. Solution:
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Let C= €1 €7, |-
€31 €32

ThenA+B+C=0

m_

2 2] [6 2] [ e2] [O O
={=3 1|+|1 3|+|cy ¢€2n|=|0 0
4 0f [0 4] |c3p €3 0 0
246 2+2] [e¢; a2] [0 0
= |=3+1 143|+|cy; ¢ |=|0 ﬂ}
440 0+4| |ey e [0 0

2+6+C11 2+2+C12 0 0
= |=3+1+¢cy; 14+3+cy»|=|0 0
8+C1] 4+C]2 0 0
= _2+l.".'2] 4+€22 =10 0f.
4+(‘3i 4+C32 0 0
Comparing:

8+ci11=0=>c11=-8,

4+ C12=0=>C12=-4,

-2+C21=0=>0C21=2

4+ Co2=0= C2=-4,

4+c31=0=>0C31=-4

and 4 + c32 =0 = C32 = -4.

—8 —4
Hence, C = 2 —4
—4 4

. Solution:

We have: 2A + 3X=5B
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= 2A + 3X-2A =5B-2A Futunds Koy
= 2A-2A + 3X=5B-2A

= (2A-2A)+3X=5B-2A

= 0+3X=5B-2A

[+ —2A s the inverse of2A]

= 3X=5B-2A.

[ - O is the additive identity]

Hence, X = § (5B-24A)

([2-2] [8 0
=—(5] 4 2/-2]4 -2
3ol-s 1) [3 6

T 10 -10] [-16 0
= 20 10|+| -8 4
-25 5 —6 —12

([ 10-16 ~10+0
==| 20-8 10+4

3_25-6 5-12

ek | =

-6 -10 -2 -10/3
12 14|= 4 14/3
=31 =7 —-31/3 —-7/3

1ad | =

Assertion and Reason Answers:

1. (d) Ais false and R is true.

Solution:

A= 1|

We know that, .1 Olisan indentity matrix

- Given Assertion [A] is false We know that for identity matrix a;= 1, ifi = jand a;;= 0, ifi #j
=~ Given Reason (R) is true Hence option (d) is the correct answer.
2.a) Both A andR are true and R is the correct explanation of A.

Solution:
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We know that order of column matrix is always m x 1

1

Future's Koy

_._ 1 5 1
21 . )
L~ < is column matrix.

= Assertion (A) is true Also Reason (R) is true and is correct explanation of A. Hence
option (a) is the correct answer.

Case Study Answers:

1. Answer:
i (a) Notebooks Pens Pencils
144 60 72| A
120 720 84 | B
132 156 96 | C
Solution:
Notebooks Pens Pencils
144 60 721 A
X =120 720 84| B
132 156 96 | C
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6696 Futurds Hoy
i.(b) | 5916
7440
Solution:

40| Notebook
Since, Y = | 12 Pens
3 Pencil

144 60 72 40
- XY=1120 72 84 12
132 156 96 3

5760 + 720 + 216 6696
= | 4800 4864 + 252 | = | 5916
5280 + 1872 + 288 7440

iii. (d)X6696
Solution:
Bill of A is X 6696.

iv. ()1
Solution:
(A+1)2=A2+2A+1=3A+1
=>A+1)pB=CBA+)(A+])
=3A2+4A+1=7A+1
s (A+D)3-7A=1

v. (d) AB=BA
Solution:

A2-B2=(A-B)(A+B)=A?+AB-BA-B?
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~~ AB =BA Futund's Hoy

2. Answer:
i (a) Calorise Proteins

Man 2400 45
Woman 1900 55
Children 1800 33

Solution:
Let F be the matrix representing the number of family members and
R be the matrix representing the requirement of calories and proteins

for each person. Then

Men Women Children
P Family A |4 4 4]
Family B | 2 2 2
Calorise Proteins

Man 2400 45

R = Woman 1900 55

Children 1800 33
ii. (b) 24400
Solution:

The requirement of calories and proteins for each ofthe two families is given by the product matrix FR.

2400 45

4 4 4
FR = [2 } 1900 55
1800 33

4(2400 + 1900 + 1800)  4(45 + 55 + 33)
2(2400 + 1900 + 1800) 2(45 + 55 + 33)

Calories Proteins
p_ [24400  532] Family A
12200 266 | Family B
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li. (c) 266 grams
v (c)A+B

Future's Hoy
Solution:

Since, AB =B ... (i)

BA = A ... (ii)

CA+B?=AXA4+BxB

= A(BA) + B(AB)

= (AB)A + (BA)B

= BA + AB

=A+B
v.{(a)m=q

Solution:

A = (aj)mxn, B = (bjj)uxp, C=(Cij)pxq
BC = (bij)nxp X (ij)pxa = (dij)nxq
(BC)A = (djj)nxq X (8 )mxn

Hence, (BC)A is possible only when m = g
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