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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]mx1is a column matrix of order m x 1.

8. A matrix is said to be a row matrix if it has only one row.

9. B =[bj]l1xn is a 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 = [aj]m xm is said to be a diagonal matrix if all its non-diagonal elements are zero, i.e.
a matrix A = [aj]n xm is said to be a diagonal matrix if a; = 0 when i #j.

15. A square matrix in which the elements in the diagonal are all 1 and the rest are all zero is called an
1 if i=j

identity matrix. A square matrix A = [aj],xn IS an identity matrix if a;; = {0 £ i
if i=]

Mob. No. +91 9891976694 , www.rksmartmathematics.com



e
MATRICES

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.

28.

29.

f1Z 1, Smart
A diagonal matrix is said to be a scalar matrix if its diagonal elements are equal, that'is d’%quar%mh@zmmﬁm

matrix B = [bj]n xn is said to be a scalar matrix if bj = 0 when i # j and b; = k when i = j for some
constant k.

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

Lower triangular matrix: A square matrix A = [a;] is called a lower triangular matrix if a; = O for all i <
j- In a lower triangular matrix, all elements above the main diagonal are zero.

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

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

If A is a matrix, then its transpose is obtained by interchanging its rows and columns. Transpose of a
matrix A is denoted by A'. If A = [aj] be an m x n 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 (A").
That is, (AT)ij =gjforalll=1,2,..m;j=1,2,...n

If A= [aij Jnxn is an n x n matrix such that A" = A, then A is called a symmetric matrix. In a symmetric

matrix, a; = a;; foralliand j.

If A= [aij]nxn is an n x n matrix such that A" = —A, then A is called a skew-symmetric matrix. In a

skew-symmetric matrix, &; =—a;;.

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

Every square matrix can be expressed as the sum of a symmetric and a skew-symmetric matrix.
All positive integral powers of a symmetric matrix are symmetric.

All odd positive integral powers of a skew-symmetric matrix are skew-symmetric.

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 = A™". If B is the inverse of A, then A is also the
inverse of B.

If A and B are two invertible matrices of the same order, then (AB)™' =B~ A™",
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The order of a matrix gives the number of rows and columns present in the matrix.

2. If amatrix A has m rows and n columns, then it is denoted by A = [aj]m xn. 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 a4, a;; and so on constitute the Principal
Diagonal or simply the diagonal of the matrix.

5. The diagonal is defined only in the case of square matrices.

[ 3m dp2

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

7. If A= [a--} andB =[b--] are two matrices of the order m x n, then their sum is defined as a
U dmxn U dmxn

matrix C:[cij] where C

U=a|]+bu for 1SISm,1San
mxn

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= [aij ]m . is @ matrix and k is a scalar, then kA is another matrix which is obtained by multiplying
X

each element of A by the scalar k.
Hence, kA = [kaiﬂmxn

11.1f A= [a--} and B = [b} are two matrices, then their difference is
Y dmxn U dmxn

represented asA-B=A+(-1)B.
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12. Properties of matrix addition ‘I‘/_] :A"c‘\ct‘l'::mntics
(i) Matrix addition is commutative, ie. A+ B=B + A -
(ii) Matrix addition is associative, i.,e. (A+B)+C=A+ (B+C)
(iiif) Existence of additive identity: Null matrix is the identity with
respect to addition of matrices.

Given a matrix A = [aij men , there will be a corresponding null

matrix O of the same order suchthat A+ O=0+A=A

(iv) The existence of additive inverse: Let A = [aj]n x n be any matrix,
then there exists another matrix —A = —[a;]m x n 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 =[a;],B =[by]are two matrices, and k and L are real numbers, then

(i) k(A +B) = kA + kB

(i) (k + DA = kA + 1A

(iii) k(A + B) = k([a]*[by]) = kla] + k[b;] = kA + kB

(iv) (k +L)A = (k +L)[ & | = [ (k +L)ay | = klay] + L[a;] = kA + LA

15. If A= [aij:lmxp B=[b }pxn are two matrices, then their product AB is given by C = [C‘j]mxn such that

i

b

p
k=1

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
Commutative law does not hold in matrices, whereas associative and
distributive laws hold for matrix multiplication.
(i) In general, AB = BA
(i) Matrix multiplication is associative A(BC) = (AB)C
(iii) Distributive laws:
AB+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 A' = A and A" = A" . A
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19. If Ais a square matrix, a,,a,, a,,...,a, are constants, then Mathematics

]
A"+, A" +a,A"? +...+3a, ,A +a, is called a matrix polynomial.

20. If 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) = A
i. (A+B) =A"+B"
iii. (kB)' = kB, where k is any constant.

22. If A and B are two matrices such that AB exists, then (AB) " = B A".
23. If A, B and C are two matrices such that AB exists, then (ABC)"=C"BTA™.

24, Every square matrix can be expressed as the sum of a symmetric and a skew-symmetric matrix, i.e. A

= %(A +AT )+ % (A - AT ) for any square matrix A.

25. A square matrix A is called an orthogonal matrix when AAT = ATA = 1.
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 i row is interchanged with the jth

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, i.e. R - kR,
that i'" row of a matrix A is multiplied by k.

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. R, - R; +kR; k multiples of the i row elements are

added to the i row elements.

31. Column operation on matrices ar,
(i) Interchanging the two columns: C. <> C, indicates that the r' column is interchanged with the k™

column.
(i) 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,;
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Elementary operations help in transforming a square matrix to an identity matrix. ‘I\/AJ Mathematics
The inverse of a square matrix, if it exists, is unique.

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

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

For any 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) = A>-B?

Top Formulae

1.

An m x n matrix is a square matrix if m = n.

A =[aj] = [bj] =B if
(i) A and B are of the same order, (ii) a; = b for all possible values of i and j.

. kA= k[aij]m xn = [k(aij)]m xn

A-B=A+(-1)B

IfA= [ai,-]mxn and B = [bik]nxp; thenAB=C = [Cik]mx ps
n

Where Cik = Z a,J bl]
j=1

Elementary operations of a matrix are as follows:
i Ri<—> RjOfCiHCj

ii. Ri — kR, or Ci - kC|

iii. Ri — Ri + kRj or Ci — Ci + kCJ

Mob. No. +91 9891976694 , www.rksmartmathematics.com



‘(sheme) vg # gV
mqDg+0v =D(d+V)puedv +av =(D+49)v'd(av)=(09)v

1=

[
‘osy * K= o] “U U= 5 = gy vy X [g]=g pue

u

:xsﬂb

v]=v J1

I

XT
e ) =(sxe+pe) = @cmgu\@ =g (¢ ¢)=vile

6 T ¢ v C
=d+V uay} =g =Viie
T L :T L hm L w

'sfueISuOd are [ pue Y ‘v + v =V (1+ )
pue Ie[eds SIY ‘g + Vv = Am + <v A
V(=) =v-(0+8)+V =D+(a+V)v+a=a+v

:SMO[0] § PUe V JO uonIppe Y [ fg+ .@_ =d+Vv
USL[} “I9PIO0 dUIES JO SIDLEUT 0M] dIe ¢ “V J]

[puer A .\Snma pue I9pIo aures

jo axe g pue y g1 g = Tﬂ n?& =v

X
Meur o M} 30 Aqrenbd

*0I9Z dT€ SILNUD [[V : XIIJeW 0197 e

[=17="epue [ =1°0="e: xxyew Lynuap] e

[ = 1/(re[edg) y= "e PUB [ 2 1 = "p XLIRW IE[EDG @

[ #1A0="e 2’1 0197 a1e SaLUS [eUOFLIP-UOU [[Y : XLijeuw [euoSer(]
(Suwmyod Jo "ou = SMOI JO '0U) U = 1 ‘9I[] : XIjew arenbg e

s TL ULIOJ A3 JO ST 3] : XLIJBW MOY o
wxw [, g Ixu TLEHQ A} JO ST J] : XEGJPUI UWIN]O)) o
=\

_EN
:mﬁ... NNN ~NN

g @y O Aq uaAIS st uxuffy —y/

XLeuw 9y J, 'suuunjod u, pue smol ui, WETVML suonounjy Io

ur. Tl I

sToquunu jo Aerre 1e[n3uejdal paIdpIo Ue SI UXW I9PIO JO XLIeW

"y xuew arenbs uaa13 e jo asraaul sy} Surpuy jo ssadoid auo SIS, Y,V
1 03 VI=V }H2AUO0D UBd aM ‘suorjeuriojsuer) Arejuswape Aq ° v, g

=_(gV) Uay} 19pI0 JuIes 3y} JO SIDLHEW S[qIIIAUL 3IB g PUe Y ]

9 ¢ 9 ¢
7 1|sewodaq v ¥<=>hymyeusyy|y ¢ |=v I1:89 107
v € 1

anbrun st ‘s3s1xe 31 J1 “xrryewr axenbs e jo asraAuy
“BSIOA-3DIA PUR ¢ JO 9SIDAUL Y} ST Y
9T Y=g uay) [ = Vg =gV ey} |ons sodrreur arenbs are g ‘v J1

O+ D Do+ Y
D« D10 ¥
De Do

. 0 I~ ab oL WH<C®£H—\ V9 =V ﬁ%mhom
I 0 L T)1 8¢ ’

‘W'S \%mxm _\%m
"XEI)eW DLI}WUAS-MINS € _ <_
pue JLaWWAS € Jo e AA v-v)+H(v+ «\vw 1Y
—uay) ‘XIjew AUe ST Y o
"V—=) ‘7'l /- =V JI OLI)OWWAS — MIS STV o
V-=V 91, V=V JI XLJeW JLoWAS STV

= gv) g+ v=(g+V) ‘Wi= (V) V= (V) ‘osl¥

ﬁwu VoUW (1 g)=y

3o U] =(y) v asodsuen sy uayy U] =y 31

&- 43l F1dNWIG QYW ININIVIT - dVW QMW

Mob. No. +91 9891976694 , www.rksmartmathematics.com



SIS
MATRICES

Important Questions

Multiple Choice questions-
1. If A = [ajjlmxn 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:

247 5 0 y—2
y+1 2-3z]| (8 4

1
(a) X=- EI y= 7
(b) Not possible to find

(C)y=7,X='

wIlN

1 2
(d)X—-g,V—'g

3. The number of all possible matrices of order 3 x 3 with each entry O or 1 is
(a) 27

(b) 18

(c) 81

(d) 512.

Assume X, Y, Z, W and P are matrices of order 2xn,3x 1,2 xp, nx3and p x k 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) k is arbitrary, p =2
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(c) p is arbitrary

(d)k=2,p=3.

5. If n =p, then the order of the matrix 7X - 5Z is:
() px2

(b)2xn

(c)nx3

(d) pxn.

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.

coOSx — sin &
IFA= [ ] then A+ A'=1|,the valueofais

sin a cos
T
(a) =
T
(b) 3
(c)m
31
(d) =~
8. Matrices A and B will be inverse of each other only if:
(a) AB =BA
(b) AB—BA =0
(c)AB=0, BA=|

(d) AB=BA=1.
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IFA= [a ‘ ] is such that A’=1, then
Yy —«

(@)1+a?+RBy=0

(b)1—a?+Ry=0

(cJ)1-a0®2-Ry=0

(d)1+a2-Ry=0

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

(b) A'is a zero matrix

(c) Ais 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 entryOor 1 is

5. Write (1) a33, al2 (ii) what is its order

NN

A=

W N -

(o NN

i
6. Two matrices A = ajand B = bj; are said to be equal if

7. Define Diagonal matrix.

8. Every diagonal element of a skew symmetric matrix is
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cose  -sin ) fl\ ly Smart .
9. If 4= l,then A+A4'=]Finda /’:«"ﬁfj Mathematics

|sina cosc |

Yy

(1 5] . .
10..-!=l6 7]1-"ma/_-1-i~.~1

Short Questions:

li—j|

1. Write the element a3 of a 3 x 3 matrix A = [aj] whose elements atj are given by: 5

2. For what value of x is

1 2 0]]Jo
[1 2 1]|2 0 1| |2| =0?(CBSE 2019(C)
1 0 2 P

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

-2 2 0 2 0 -2
Where B = 3 1 andC =

4 7 1 6
4,
cosa — sina . _ ,
IfA= ( ) ) ~then for what value of ‘a’ is A an identity matrix?
sin @ — COS &
5. Find the values of x, y, zand t, if:

M R P B P

6.
2 0 1
IfA=]2 1 3], thenfind(AZ- 5A). (CBSE 2019)
1 -1 0
7.

If A = = B and | = 19 ,find k so that A2 =5A + bkl
-1 2 0 1

8. If A and B are symmetric matrices, such that AB and BA are both defined, then prove that
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AB — BA is a skew symmetric matrix. (A.l.C.B.S.E. 2019)

Long Questions:
1. Find the values of a, b, c and d from the following equation:

[2a+b a—2b] (4 -3

— ] (N.C.ER.T)
5c—d 4c+ 3d 11 24

9 —-1 4 (2 8 - A
2. If =A+ then find the matrix A. (C.B.S.E. 2013)
.2 2 3 0 4 9
2 2 6 2
3.If A== | -3 1| B=1]1 3 ]findthe matrix C suchthat A+ B+ C is a zero matrix.
4 0 0 4
8 0 2 -2
4. IfA=]14 —-2|B§ 4 2 | then find the matrix X', of order 3 x 2, such that 2A +
3 6 5 1

3X =5B. (N.C.ER.T)
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 R is false.

d) Ais false and R is true.

e) Both A and R are false.

Assertion(A): [(1) 2] is an identity matrix.

,.l. ifi=j

a,._ =3 )
Reason (R): A matrix A=[aj] is an identity matrix if 0 i)
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.
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c) Aistrue but R is false. g Mathematics
d) Aisfalse and R is true.

e) Both A and R are false.

(;IH

Assertion (A): Matrix -2 is a column matrix.
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.

\ Ay

et 1

»

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
144 60
120 720
132 156
b. Notebooks Pens
144 72
120 84
132 156
c. Notebooks Pens
[ 144 72
120 156
| 132 84

d. Notebooks Pens
[ 144 60
120 84
132 156

(i) If Y represents the matrix formed by the cost of each item, then XY equals.

Pencils
72| A
84| B
96 | C
Pencils
60| A
72| B
96 | C
Pencils
721 A
84| B
9 | C
Pencils
60] A
72| B
9 | C

‘l( Ty Smart )
_—1] Mathematics
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5741 ]
a | 6780
| 8040 |

6696 |
b. | 5016
| 7440 |

5916 |
c. | 6696
| 7440 |

[ 6740 |
d. | 5740
| 8140 |

(iii) Bill of A is equal to:
a. X6740
b. 8140
c. X5740
d. 6696
(iv) IfA2=A, then (A+1)3*-7A=
a. A
b. A-I
c. |
d. A+l
(v) If A and B are 3 x 3 matrices such that A% - 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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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:
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a.
Man

Woman

Children |

b.
Man

Woman

Children |

C.

Man
Woman

Children
d.

Man

Woman

Children [

Calorise
[ 2400
1900

1800
Calorise

[ 1900
2400

1800
Calorise

[ 1800
1900

| 2400
Calorise

[ 2400
1900
1800

Proteins
45
5%5)
33 |
Proteins
55 ]
45
33 |
Proteins
33 ]
55

45 |
Proteins
33 ]
55

45

(ii) Requirement of calories of family A is:

24000
24400
15000
15800

o 0 T w

(iii) Requirement of proteins for family B is:

560 grams
332 grams
266 grams
300 grams

o 0 T w

(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)mx“’ B = (bij)n"p and C = (Cij)qu then the product (BC‘)k Ads
possible only when.

q
q
q

o0 oo
3 ° 2 3
I

=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 x n

6. Answer: (a) Skew-symmetric matrix

7. Answer: (a)

olA

8. Answer: (d) AB=BA=1.
9. Answer:(c)1-a?-RBy=0
10.Answer: (b) A is a zero matrix
Very Short Answer:
1. Solution:
1x8, 8x1, 4x2, 2x4,
2. Solution: I,
3. Solution: A matrix in which the no. of rows are equal to no. of columnsi.e.m=n
4. Solution: 512=2°

5. Solution:
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(i) ds33 = 9, dip = 4

(ii)3x3

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:
.~ [cosa  =sina| [cosa sina |
A+A'=| .
|sina cosc | | -sinx cosc |
[2cosaz 0]
10 Z.’cosa_l
A+ A'=1(Given)

[2cosaz 07 [1

| 0
|0 2cos | B ‘_0 1

2cosa =1

cosd =—
~

COs L =cos—
3
T
o =—
-
3

10.Solution:

Short Answer:

1. Solution:
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We have [a;] = |i;j|
.-a23=[223|:|21|:%
2. Solution:
We have
1 2 0 0
1 2 1](2 0 1 21 =0
1 0 2 &
0
M+4+12+0+00+2+2] 12| =0
)
0
624]]12 | =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

‘I( Smart .
Math t
g I athematics
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2 2 0] 2 0 -2
=2A=313 | 4 7 1 6

[-6 6 0 +-1{] 0 10
19 3 12 -35 -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

4. Solution:

COS (@ — Sin &
Here A = )
sin @@ — COS &

(5 4)
Now A =1|= when
0 1

cosa=1andsina="0.
Hence, a = 0.

5. Solution:

We have:

g 2y 2+6) 7|12 18
>2X+3=9 ..o (1)

22-3=15 ... (2)

2y =12 oo (3)
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2t+6=18 ... (4) d"‘ Mathematics

===

From (1), > 2x=9-3
=>2x=6

=>x=3.

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

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

=>z=9.

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

=>t=6.

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

6. Solution:
2 0 1
Wehave A= | 2 1 4
1 -1 0
Then AZ = AA
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2
1 -1 0

[44+0+1 0+0-1 2+0+0
4+2+3 0+1-3 24+3+0
[2-240 0-1-0 1-3+0

2 2 01

1 3

3|-5]2

-1-0
2 25
-1+5

-1 0

2-5
3=15
-2-0

7. Solution:

We have: A=

A= AA =

9-1

3+2

8

=-3-2

|

[3
Also, 5A =5

=]

0

: 1

Mob. No. +91 9891976694 , www.rksmartmathematics.com

—-1+4

||

J-l
J-

k
0

1

2 =8

1

k

-3

ey

(2)



SIS
MATRICES

fk 1, Smart ”
_~—] Mathematics

o AT=5A + k1

- % 315 4l il

[Using (1), (2) & (3)]
8 5 15+k 3
= [—5 3] ” [ -5 1D+k}
=>8=15+kand3=10+Kk
=>k=-land k=-7.
Hence, k- (-7).
8. Solution:
Since A and B are symmetric matrices,
~A'=AandB’ =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—2b]_[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)
5¢c-d=11...(3)
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4c+3d =24 ..(4)

Solving (1) and (2):

From (1),

b=4-2a..(5)
Puttingin(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 (5¢-11) =24
=>4c+15c-33=24

= 19c =57

=>c=3.

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

2. Solution:
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i a a
LE,'[ ﬁ: [ 11 1z lJ:|-

_[u,, ay n,3}+[1 2 —1]
T LG uxm ap] |0 4 9

-a“+l ﬂ]2+2 413—1
(ay +0 apn+4 apn+9)

Comparing:

9=an+l1-1=an+2,
4=113—-1,-2=ax
l=a»+4,and3=a3+9
a11=8,a12=—13,

a3 =5, a1 =-2

an=—3,and a3 =—6.

8 —3 5]

Hence, A =
[ -2 -3 -6

3. Solution:
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1 12
LE(C= Ca1 €, |.

€31 €32
ThenA+B+C=0

2 2] [6 2] [y e2] [O O
={=3 1|+|1 3|+|cy ¢€2n|=]|0 O
4 0] [0 4] |c33 c3p] [0 O
246 2+2] [¢; a2] [0 0
= |=3+1 1+3|+|cy; e |=|0 ﬂ}
440 0+4) [c3 e [0 0

2+'ﬁ+¢11 2+2+C‘12 0 0
= |=3+14+cy 143+cy {=(0 0

8+C1] 4+|‘3’12 0 0
= _2+|‘:21 4"‘“1‘.’.’22‘: 0 0}.
4+(‘3i 4+C32 g 0

Comparing:
8+c11=0=>c11=-8,
4+Cp=0=>Cpp=+4,
-2+Cu=0=>Cn=2
4+Cp=0=>Cxn=-4,
4+c31=0=>C1=-4

and 4 +c32=0= C3; =-4.

-8 —4
Hence, C = 2 —4
—4 -4

4. Solution:

We have: 2A + 3X =5B
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= 2A + 3X-2A =5B-2A 1 Mathematics

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

= (2A—-2A) + 3X=5B - 2A
=>0+3X=5B-2A

[~ —2Ais the inverse 0f2A]
= 3X=5B - 2A.

[~ O'is the additive identity]

Hence, X = % (5B —2A)
2 «2] 8 0
5 4 2 kg Gs9
- 3 6
]li] -1{] —-16 0
-8 4
—25 -6 —12

10-16 -10+0
20-8 10+4
—25 6 5-12
g -10 -2 -10/3
5 4 14/3
=3k =7 =313 =33

Assertion and Reason Answers:

1. (d) Ais false and R is true.
Solution:
AA\=‘ o :

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 aretrue and R is the correct explanation of A.

Solution:

Mob. No. +91 9891976694 , www.rksmartmathematics.com



T
MATRICES
‘l( j Smart

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

15|
(2] . )
-~ = 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 72| A
X = 1S 720 84| B
132 156 96 | C
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6696

i (b) | 5916

7440
Solution:

(401 Notebook
since, Y = | 12 Pens
| 3 Pencil

(144 60 7271 [40
o XY=1120 72 84 12
132 156 96 [ 3

5760 + 720 + 216 6696
= | 4800+ 864 + 252 | = | 5916
5280 + 1872 + 288 | 7440
iii. (d)X 6696
Solution:

Bill of A is X 6696.

iv. (c) !l
Solution:
(A+1)2=A2+2A+1=3A+]
=>(A+1)3=3A+I1)(A+])
=3A’+4A+1=7A +1
ao (A+13-7A=1

v. (d) AB = BA
Solution:

A2-B2=(A-B)(A+B)=A2+AB-BA-B?
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~.. AB = BA

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
R _ [ 24400 532 Family A
[ 12200 266 | Family B
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v.(c)A+B

Solution:

Since, AB = B ... (i)

BA = A ... (ii)
J.A2+BZ=AXxA+BxB
= A(BA) + B(AB)

= (AB)A + (BA)B

= BA + AB

=A+B
v(a)m=gq

Solution:

A= (aij)mxn, Bg— (bij)nxp7 C= (Cij)PXq
BC = b )nxp (K BSi)pxa —Rdii)oond
(BC)A = (dij)nxq X (aij)mxn

Hence, (BC)A is possible only whenm = q
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