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Matrices

( Fastraclk Revision )

» Arectangular array of mn numbers arranged in m rows and
ncolumns s called a matrix of order m xn. The numbers are
called the elements or entries of the matrix.

> The elementof ithrow andjthcolumnis represented by a;,.

» Two matrices are sald to be equal, if the order of two
matrices Is equal and corresponding elements are also
equal.

» A matrix having the same number of rows and columns Is
called a square matrix.

» A square matrix in which every non-diagonal element Is
zero, Is called a diagonal matrix.

» A square matrix in which every non-diagonal element is 0
and every diagonal element Is 1, Is called an identity or unit
matrix.

» A square matrix A=[ay] Is said to be upper triangular
matrix, ifay=0‘d 1>].

> A square matrix A=[a;] Is sald to be lower triangular
matrix, ifay; =0V i</.

» If Aand B are two matrices of same order, then their sum
(A+ B) is a matrix of same order which Is obtained by
adding the corresponding elements of Aand 5.

» If A and B are two matrices of same order, then their
difference (A- B) Is equal to A+ (-B8), i.e, sum of matrix A
and the matrix (- 8).

» The product ABof two matrices Aand Bcan be determined
only when number of columns in matrix A= number of rows
in column B.

» If A and B are square matrices of the same arder, say 'n’,
then both the product A8 and BA are defined and eachis a
square matrix of order 'n’.

» In the matrix product AB, the matrix A is called
pre-multiplier (pre-factor) and 8 Is called post-multiplier
(post-factor).

» Properties of Matrix Multiplication

() AB=BA
() A(BC)=(AB)C
(i) A(B+C)=AB+ AC

(iv) (A+ B)C=AC+ BC
(v) Al=A=IA

» The matrix obtained by interchanging rows into columns
and columns into rows of matrix A s called the transpose
matrix of matrix A, denoted by A" or A’.

» If the order of matrix Ais m xn, then

orderof A" =nxm
» Some Results on Transpose of Matrices
(i) (A7) =A

(i) (A+B8) =A"+ B"
(iii) (k)T = kA"
(iv) (AB)" =B"A'.

> A square matrix of order n xn is sald to be orthogonal, if
AA =l =A A.

» A square matrix Als said to be symmetric matrix, if A’ = A.

» If Aand B are symmetric matrices of the same order, then
the product ABIs symmetric, iff BA= AB.

B A square matrix A Is sald to be skew-symmetric matrix, if
Al =—A.

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

» Every square matrix can be expressed uniquely as a sum of
a symmetric and a skew-symmetric matrices.

(where kls a constant)

If Als a square matrix, then A=P + Q; where, P = %(A+ AT)

Is a symmetric matrix and Q = %(A - A")Is a skew-symmetric

matrix.
> A square matrix A of order m Is called invertible, if there
exists a square matrix B of order m such that
AB=BA=I,
Als;o, Bls called the inverse matrix of Aand Is denoted by
AT
» The inverse of every invertible matrix Is unique.
» If Aand Bare two invertible square matrices of same order
then
(AB)-I . B-IA-I

& Practice Exercise

" Multiple Choice Questions

Q 1. The number of all possible matrices of order 2x 3
with each entry 1 or 2 is: (CBSE 2021 Tarm-1)
a.16 b.6
c.64 d. 24

Q2. IfA=[a, ]is a square matrix of order 2 such that

1, wheniw®j ;
a; = then A” is:
7 {0. wheni=j'

(CBSE SQP 2023-24, 21 Tarm-1, CBSE 2023)
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03. Amatrix A= [1:1}j 15,5 is defined by:
2i+3j, i<j
a; = 5, i=j
3i-2j, i>j
The number of elements in A which are more than
5, is: (CBSE2021 Term-1)
a.3 b. 4
c.5 d.6
4. If . 4 th CBSE2023
x|l _ |+ = en:

Q 2 y 5 9 ( )
ax=ly=2 b.x=2y=1
C.X=1,y=—1 d.X:H,y=2

2a+b a-2b 4 -3
B. If = , then the value of

? [SC-d 4c+3d:l [11 24}
a+b-c+2dis: (CBSESQP 2021 Term-1)
a.B b.10 c.4 d -8

Q6.

Q7.

Q8.

Q9.

Q10.

QM.

IfAOdeAO?mththt
=[5 _4| 3N =(9p 24 [ then the values

of k, a and p respectively are:
(CBSESQP 2021 Term-1)

a.-b.-12 -18 b.-6.-4. -9
c.-6.49 d.-6.12,18
b -b
The product[ a ][a } is equal to:
=b ajlb a (CBSE 2023)

g |:r.12+b2 0 :' b|:(0+b)2 U]
| A ateb® |(a+b)* 0
L Eor S I N
1a?2+b%2 0 ‘(o b

10 0
IfA[ }Bn[x ]andA=BJ,thenxequals:
2 1 11 (CBSE 2023)
a. +1 b. -1

C..] d. 2
1

i AT = S g o 9 Y
“I4 <2 2 "3 4 % "1“"

15+ x
D= 1 }su:hthatﬂA—ZB)C:D,thenx:

a.3 b. -4 c.-6 d.6
[1 1 1|[x] [6
if [0 1 1||y|=|3| then
|0 0 1]|z 2
2x+y=2z)is: (CBSE 2023)
a.l b.2 c.3 d.5

4 X
if|2([1 3 -3]|y|=0,then x + 3y -3zis:

3 z
al b.3 C.4 do

the value of

Q12.

Q13.

014.

Q16.

Q 16.

Q17.

018.

019.

0 20.

1 -3
If A=|:2 . ] and A2 -4A + 10/ =A, then k is

equal to:
a.0 b. -4
c. 4 and not 1 dlaor4

If for a square matrix A, A? -A+1=0, then A™Y

equals: (CBSE 2023)
a A b. A+l
cl-A d.A-I

If the matrix [a :} is commutative with the
o

el > * Lt
matrix n:
0o 1f ¢

a.a=0b=c
c.c=0d=a

b.b=0c=d
d.d=0a0=b

If a matrix A=[1 2 3], then the matrix AA’

(where A'is the transpose of A) is: (CBSE2023)
100
a. 14 b.l0 2.0
00 3
12 3
cl2 3 1 d.(14)
3 T2

IfAn[a P }and A? =3/, then:
¥ o= (CBSE SQP 2021 Term-1)
a.l+a’+py=9 b.1-a®-py =0
c.3-a’-py=0 d.3+a?+py=0
If matrices A and B are of order 3xn and mx5
respectively, then the order of matrix C =54 + 38

is: (CBSE SQP 2021 Term-1)
a.3x5andm=n b.3x5
c.3x3 d.5 x5

Matrix A has m rows and (n + 5) columns, matrix B

has m rows and (11 - n) columns. If both AB and

BA exists, then:

a. ABand BA are square matrices

b. AB and BA are of orders B xB8 and 3x13
respectively

c. AB=BA

d. None of the above

If Ais 3 x 4 matrix and B is a matrix such that A' B

and BA' are both defined, then the order of matrix

Bis: (CBSE 2023)
a.3x4 b.3 x3
C.4 x4 d.4 =3
011
Forthematrix X =|1 0 1| (X?-X)is:
1410

(CBSE 2021 Term-1)
a.2l b.3I cl d.sl
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Q21

0 22.

0 23.

Q 24.

Q 26.

0 26.

Q 27.

Q 28.

Q 29.

3
¥ U=[2 -3 4], V=|2|,X=[0 2 3] and
1
2
Y =| 2|, then the value of UV + XY is:
4
a.20 b.(-20) c.-20 d [20)
If A =E ﬂ, then A% is equal to:
2.2 A b.2%A
c.100A d.299A
10 -1 1
If;ﬁ+8=[1 1]andA—ZB=[O _1:|,thenAis:
(CBSE 2020)

171 1 £
a.-— b=

212 1 J12 1
d_—]- T i

412 1

5 x
If A=L’ 0} and A=A", where A" is the

n
| (T |
N
= =

transpose of the matrix A, then:
(CBSE 2023)

B.X=U,y=5
Cx+y=h

bAXSy
d-x=5.y=u

If a matrix A is both symmetric and skew-symmetric,

then A is necessarily a/an:
(NCERT EXEMPLAR; CBSE 2021 Term-1)

a. dlagonal matrix b. zero square matrix
C. square matrix d. Identity matrix

If A and B are symmetric matrices of the same
order, then:

a. ABIs a symmetric matrix

b. A - Bls a skew-symmetric matrix

c. AB + BA Is a symmetric matrix

d. AB - BA Is a symmetric matrix

If a square matrixA=[a;],a, =i* - j*Is of even
order, then:

a. Als a skew-symmetric matrix

b. Als a symmetric matrix

c. Both a. and b.

d. Als neither symmetric nor skew-symmetric

3 -1
IfA= X is a symmetric matrix, then
2x+3 x+2
X=
a. 4 b.3
C.-4 d.-3

If A and B are symmetric matrices and AB = BA,
then A™1Bis a:

a. symmetric matrix

b. skew-symmetric matrix

C. unit matrix

d. None of the above

Q3o0.

Q31

Q 32.

Qas.

Q3a.

Q 36.

Q 36.

Qa7

g as.

Q 39.

Q 40.

IfA= [1:1,j ]is a skew-symmetric matrix of order n,
then: (CBSESQP2022-23)
a.u,T=lvi.j b.g; 20 VIj

9

ca;=0.wherei=j d.ag; =0.wherei=j

If A is square matrix such that A2 =A, then
(1+A)®-7Aisequalto:  (CBSE SQP 2021 Term-1)
a. A b.l+ A cl-A d.l

If A is a square matrix and A% =4, then

(I + A)? =3Ais equal to: (CBSE 2023)
ail b. A C2A d.3
If A2 = A, then (I + A)* is equal to:

a.l+ A b.l+ 4A

c.l+154A d. None of these
IfA®=0,then A + A+ 1=

aif A b.(I - A)™

c.(l+ A)! dl+A

If AB=A and BA =B, then:

a.B=I b.A=I CA’=A d.B?=I
If AB=Aand BA =B, then A” + B? is equal to:
a.A+8B b.A-B

C.2A+B d. None of these

If A and B are square matrices of size n x n such
that A” - B% = (A - B) (A + B), then which of the
following will be always true?

a. Either A or Bls a zero matrix

b. Either A or B Is an Identity matrix

cA=08

d. AB=BA

If A,B are non-singular square matrices of the
same order, then (AB™*)™' = (CBSESQP2022-23)

a.A"B b. A-'5"
c.BA™ d. AB
1 -1 0 2 2 -4
IfA=|2 3 4|andB=|-4 2 -4|,then:
0 1 2 2 -1 5
(CBSESQp 2021 Term-1)
a.A"'=B b.A'"=6B c.B'=8B d.B"‘:%A
2 0 0]
The inverse of the matrix X =|0 3 O0fis:
0 0 4
(CBSE 2621 Term-1)
/2 0 O 1 0 O]
a.24 0 1/3 O h.% 010
0 0 1/4 00 7
1 200 /2 0 0O
B 030 d{o 1/3 0
00 4 0 0 1/4
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Q4.

Q42

Q 43.

0 44.

01 2 1/2 -1/2 1/2
FA=|1 2 3[and A7 =| -4 3 c |
3 a1 5/2 =-3/2 1/2
then the values of a and c are:
a.l1 b.1, -1
. 12 d.-11

If A and B are square matrices of the same order
and AB =3/, then A} is equal to:
1
a.38 b. 5 B
= 1
c.38 d. 3 B
If A and B are square matrices of the same order
such that (A + B) (A-B)=A? - B?, then (ABA™')?
is equal to:
a.g? b. I
c. A%g? d. A%
If A2 = A + | =0, then the inverse of A is:
a.l-A b.A-I cC.A dA+I

-§) Assertion & Reason Type Questions

Directions (Q. Nos. 45-56): In the following questions, each
question contains Assertion (A) and Reason (R). Each question
has 4 choices (a), (b), (c) and (d) out of which only one is
carrect. The chaoices are:

Q 45.

Q 46.

Q 47.

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

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

¢ Assertion (A) Is true but Reason (R) Is false

d. Assertion (A) Is false and Reason (R) Is true

i
Assertion (A): Matrix 3x 3,0 = . cannot be

i+2j
expressed as a sum of
skew-symmetric matrices.

Reason (R): Matrix 3x 3,a, = .’ —-21'
i+2j

symmetric and

is neither

symmetric nor skew-symmetric.
k; i=mj
Assertion (A): Scala trix A= =
on (A): Scalar matrix [a.,’.] =0; Fis |

where, k is a scalar, is an identity matrix when
k=1
Reason (R): Every identity matrix is not a scalar
matrix.
300
Assertion (A):[0 4 0]is a diagonal matrix.
007

Reason (R): A=[a; ] is a square matrix such that
a, = 0,V i j,then A is called diagonal matrix.

Q 48.

Q 49.

Q60.

Q51

Q 52.

Q63.

Q 64.

Q G65.

Q 66.

is a row

Assertion (A): B =[—1 N5 2 3}
2 1x4
matrix.

Reason (R):ifB=[b; ], ., is a row matrix, then its
orderis 1x n.

fsestion: g B] 2. Y L[* "l w
ion e = en
ss€ z+5 x+y 0 4

x=2,y=2,z==-5andw =4

Reason (R): Two matrices are equal, if their orders
are same and their corresponding elements are
equal.

Assertion (A): The product of two diagonal
matrices of order 3x 3is also a diagonal matrix.
Reason (R): Matrix multiplication is always
non-commutative.

Let A be a square matrix of order 3 satisfying
AA =1,

Assertion (A): A =A"".

Reason (R): (ABY =B A'.

Assertion (A): Let A =[a,, ]be an mx n matrix and
O be an mx n zero matrix, then A+ 0=0+A=A.
In other words, O is the additive identity for
matrix addition.

Reason (R): Let A= [a,7 lmxn be any matrix, then
we have another matrix as -4 —--[—.cf,J lmxn Such
that A+ (-A)=(-A)+A=0. Then, -A is the
additive inverse of A or negative of A.

Assertion (A): For multiplication of two matrices A
and B, the number of columns in A should be less
than the number of rows in B.

Reason (R): For getting the elements of the

product matrix, we take rows of A and columns of
B, multiply them elementwise and take the sum.

A i ;«’foAZSB10 h
ssertion (A): =4 i _Ol,ten

(A+B)? =A% + B? + 248.
Reason (R): For the matrices A and B given in
Assertion (A), AB = BA.

g 1 -2 2
Assertion (A): |If A=i -2 1 2§ then
-2 -2 -1

AAT) =1

Reason (R): For any square matrix 4, (A")" =A.
For any square matrix A with real number entries,
consider the following statements:

Assertion (A): A + A’ is a symmetric matrix.
Reason (R): A - A' is a skew-symmetric matrix.

o o o



Answers

1. () 2. (d) 3. (b) 4. (b) 5. (a)
11. (d) 12. (¢) 13. (¢) 14. (c) 15. (d)

21. (d)  22. (b) 23.(b) 24.(d)  25. (b)
31. (d)  32.(a) 33. (0) 3. () 35 (c)
41. () 42. () 43. () 44. (@)  45. (d)
51. b))  52. (b) 53. (d)  54. (a) 55. (b)

¢ Gase Study Based questions

Case Study 1
A manufacturer produces three stationery products
pencil, eraser and sharpener which he sells in two
markets. Annual sale is mentioned below:

b

Products (in numbers)
Market
Pencil Eraser Sharpener
X 15,000 6,000 8,000
Y 9,500 17,000 12,000
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Q8.

If the unit sale price of pencil, eraser and sharpener
are % 3.50, ¥ 1.75 and ? 2.00 respectively, and unit
cost of the above three commoditiesare £3.25,% 1.50
and ¥ 0.75 respectively.

Based on the above information, solve the following

questions.
Q1. Total revenue of market X is:
a. ¥ 64,000 b. ¥ 60,000
c. 279,000 d. ¥ 81,000
Q 2. Total revenue of market Y is:
a. ¥ 35,000 b.¥ 87,000
c. 253,000 d. ¥ B1,000
Q 3. Costincurred in market X is:
a.¥ 13,000 b. % 30,100
c. 247400 d. ¥ 63,750
Q 4. Profit in markets X and ¥ respectively are:

a.815250and ¥ 21,625 b.%17,000 and R 15,000
c.¥10,000 and € 20,000 d. ¥ 51,000 and ¥ 71,000

Gross profit in both market is:
a. ¢ 23,000 b.¥ 32000
c. 236,875 d. ¥ 40,200

6

16.
26.
36.
46.
56.

. (b) 7. (a) 8. (c) 9. (©) 10. (9)
(c) 17. (b) 18. (a) 19. (3) 20. (a)
(c) 27. (a) 28. (¢) 29. (a) 30. (¢)
(a) 37. (d) 38. (¢) 39. (9) 40. (d)
(c) 47. (a) 48. (a) 49. (a) 50. (c)

Marl

@-TiP

with corresponding unit sale price and total cost incurred
fs the sum of the product of each commodity with
corresponding unit cost price.

®

Solutions

1. Given data can be written in matrix form as below:
Pencil Eraser Sharpener Sale Price CostPrice

50 25
ketx 15000 6000 B000 5]]75 ?52
Y| 9500 17000 12000 ' )

“3|2pa ... 1035}y,
15000 6000 8000
[9.500 17000 12.000}
[3.50 3.25

Let A=

B=|175|C=|150

2.00 0.75

350

175

200

15,000 = 3.50 + 6,000 x1.75 + 8,000 % 2]

9500 x3.50 + 17000 x1.75+12,000 x2

_ { 52,500+10500 +15.DUD] B [79\000}

33250+ 29,750 + 24,000 87,000
3.25

150
075
15000 x3.25 + 6,000 x150+B,000x0.75
=[9.500 x3.25 + 17,000 x1.50 + 12,000 x 0.75]
48750+9,000+60007 [63750
=l:BD.EI75 +25EDD+9.UDEI] . [55375]

R, AB:[]S'UDD 6000 B.UUD]

9500 17,000 12000
= AE:{

15000 6,000 8,000
and AC:{S' }

9500 17,000 12000

Total revenue is the sum of the product of each commodity

.. Total revenue of market X Is € 79,000
So, option (c) Is carrect.

2. From the above data, total revenue of market Y is
¢ B87,000.

So. option (b) Is carrect.

3. From the above data, cost Incurred In market X Is
¥ 63,750.

So, option (d) Is carrect.
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G- TiP:

'|' Two matrices can be subtracted, if they are of the same

®

Solutions °

1. As we have to find the funds collected by each school

We write table as:

order.
Hand-fan Mats Plates
From the above data, profit = AB - AC Al [ 40 50 20 [25
790007 [63750] [79000-63750] [15250] Bl=| 25 40 30 ||100
B [B?.CICIU]_[EBBTE] =[EI?,DDD—65_375:+=[21625_ c 35 50 40 ||50

-+ Total revenue of market X is ¥ 79.000 and cost

incurred in market X is ¥ 63,750.

- Profitin market X = ¥ (79,000 -63.750) =% 15,250
-- Total revenue of market Y is # B7.000 and cost

incurred in market Yis ¥ 65,375.

- Profit in market Y =% (87,000 - 65.375) =¥ 21,625

Case

So, option (a) is correct.

Gross profit in both markets
= Prafit in market x + Profit In market y
=% (15,250 + 21,625) =% 36,875

So. option (c) Is correct.

Study 2

Three schools A4, B and C organised a mela for
collecting funds for helping the rehabilitation of
flood victims. They sold handmade fans, mats and
plates from recycled material at a cost of ¥ 25, ¥ 100
and ¥ 50 each. The number of articles sold are given:

11,000 + 5.000 + 1.000 7.000
=| 625+ 4000+1500 |=| 6125
| B75+ 5000+ 2,000 7875

Funds callected by schools A B and C are % 7,000,
¥6.125 and ¥ 7.875 respectively.

Fund collected by school A if they sold 45 hand-fans,
40 mats and 25 plates

=45 x25+ 40 x100 + 25 x50

=1125 + 4,000 + 1,250 =% 6,375
So, option (a) Is correct.

. Fund collected by schools Band C

=6125 + 7.875 =% 14,000
So. aption (a) Is correct.

. Total fund collected by all the schools

=7.000 + 6,125 + 7875 =% 21,000
So. option (d) is carrect.

. According to the given condition,

50 40 20][ 25
40 25 30/((100
50 35 40|| 50

1250 + 4,000 + 1000 6250
=| 1000+ 2500+1500(=| 5000
1250 + 3500+ 2,000 6.750
School/Article A B C Total fund collected by all schools
Hand-fans 40 25 35 =6,250 + 5,000 + 6,750 =% 18.000
Mats 50 40 50 So, optlon (b) Is correct.
Plates 20 30 40 . Total number of all articles sold

Based on the above information, solve the following
questions:

Q1

. The fund collected by school A if they sold 45
hand-fans, 40 mats and 25 plates, is:

=(40+25+35)+(50+ 40+ 50)+ (20 + 30+ 40)
=330

So, option (c) Is correct.

Case Study 3

a.26375 b.¥14000 c.%21,000 d.?18,000 Two farmers Ramakishan and Gurucharan Singh

Q 2. The fund collected by school B and C is:
a.¢14000 b.%¥1B,000 c.¥21000 d ¥6.375

Q 3. The total fund collected by all the schools is:
a.¥ 6,375 b.¥ 14,000 c.¥18,000 d.? 21000

Q4. If the number of hand-fans and mats are
interchanged for all the schools, what is the total
fund collected by all schools?

a.221000 b.?1B,000 c.?14000 d.te375

Q 6. The total number of all articles sold is:
a. 230 b. 280 c.330 d. 350

cultivate only three varieties of rice namely Basmati,
Permal and Naura. The sale (in rupees) of these
varieties of rice by both the farmers in the month of
September and October are given by the following
matrices 4 and B.




September sales (in )
10,000 20,000 30,000] Ramakishan

50,000 30,000 10,000

October sales (in %)

[ 5,000 10,000 6,000 |Ramakishan
20,000 10,000 10,000:| Gurucharan
Based on the above information, solve the following
questions:

Q1. The total sales in September and October for each
farmer in each variety can be represented as:
a.A+B b.A-B c.A>B dA<B

Q 2. What is the value of A,3?

a.10,000 b.20,000 ¢ 30.000 d. 40.000

Q 3. The decrease in sales from September to October
is given by:
a.A+B b.A-B c.A>B dA<B

Q 4. If Ramakishan receives 2% profit on gross sales,
compute his profit for each variety sold in
October.
a.¥100,¥200and ¥120 b.%100,%2200and 2130
c.¥100,% 220 and %120 d.2 110,%¥ 200 and 120

Q 6. If Gurucharan receives 2% profit on gross sales,
compute his profit for each variety sold in
September.
a.%100.% 200,% 120
c.¥400,% 200.% 120

A=
Gurucharan

B =

b.¥ 1,000, ? 600.% 200
d.?1.200.% 200.% 120

Solutions ®

-TiP

1. Total sales In September and October for each
farmer In each variety can be represented as A + B.
So, option (a) Is correct.

2. The value of A5 In A =10,000

Az means, the element in matrix A represented by
intersection of second row and third column.
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So, optlon (a) Is correct.

3. The decrease in sales from September to Octaber Is
glven by A - B.

So, optlon (b) Is correct.

2
4, 2% of Be — xB=0.02 xB
0 IODX X

20,000 10,000 10,000

100 200 120 |Ramakishan
400 200 200/|Gurucharan

- 0.02 |: 5,000 10,000 GJCICICI:l

.. Requlred profit of Ramakishan for each varlety
sold In October are ¥ 100, ¥ 200 and ¥ 120.

So, option (a) Is correct.

B 28 dFd= 2 s A O sA
100

10000 20,000 30,000
50,000 30,000 10.000]
200 400 600]Ramakishan
=[1,DDD 600 200]

= 0.02[

Gurucharan

.. Required praofit of Gurucharan for each variety sold
in September are %1,000.% 600 and ¥ 200.
So, option (b) is correct.

Case Study 4

To promote the making of toilets for women, an
organisation tried to generate awareness through
(1) house calls, (i1) emails and (i1i) announcements.

hy .,f
p-
J l |
-4

The cost for each model per attempt is given below:
(1)% 50 (1) 20 (ii1) T 40
The number of attempts made in the villages X, Y and
Z arc given below:

i (i) (i)
X 400 300 100
Y 300 250 75
Z 500 400 150
Also, the chance of making of toilets corresponding
to one attempt of given model is:
(1) 2% (11) 4% (111) 20%
Based on the above information, solve the following
questions:

Q1. The cost incurred by the organisation on village X
is:
a.¥10,000 b.¥15000 c.¥30,000 d.% 20,000
Q 2. The cost incurred by the organisation on village Y
is:
a.¥ 25000 b.¥18,000 c.? 23000 d.% 28,000
Q 3. The cost incurred by the organisation on village Z

is:
a.%19,000 b.¥ 39,000
c.¥ 45,000 d.¥ 50,000

Q 4. The total number of toilets that can be expected
after the promotion in village X, is:
a.20 b.30 c. 40 d. 50

Q 6. The total number of toilets that can be expected
after the production in village Z, is:
a. 26 b. 36
C. 46 d. 56

L
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Solutions ®

1. Let T A ¥ B and % C be the cast incurred by the
organisation for villages X, Y and Z respectively. Then
A, B. Cwill be given by the following matrix equation:
400 300 100|[50 A
300 250 75 ((20|=(B
500 400 150)|40] |C
Al [400x50+300 x20 +100 x40
= B |=| 300 x50+ 250 x20 + 75 x 40
C| |500 x50+ 400 x20 +150 x40

20,000 + 6,000+ 40007 [30.000
=| 15,000 + 5.000 + 3.000 | =| 23,000
| 25.000 + B.000 + 6,000 39.000
The cost Incurred by the organisation on village X Is

¥ 30.000.
So, option (c) Is correct.

2. From the above data, the cost Incurred by the
organisation on village Y'Is € 23,000.
So. option (c) Is correct.

3. From the above data, the cost Incurred by the
organisation on village Z Is ¥ 39.000.
So, option (b) is correct.

4. Tatal number of tollets that can be expected In each
village Is given by the following matrix:

[X] [400 300 1001[ 2/100

Y 300 250 75 || 4/100

Z| | 500 400 150 20/100

(X1 [B+12+20 40
Y= 6+10+15 |=| 31
Z] |10+16+30 56

The total number of tollets that can be expected after
promation in village Xs 40.
So, optlon (c) Is correct.

5. The total number of tollets that can be expected after
the praduction in village Z Is 56.

So, optlon (d) Is correct.

Case Study 5

Assume X,Y,Z, W and P are matrices of order
2xn,3xk,2x p,nx3and p x k, respectively.

Based on the above information, solve the following
questions: (NCERT EXERCISE)

Q 1. The restriction on n, k and p, so that define the
order of PY + WY.

Q 2. If n = p, then find the order ofthe matrix 7X =52Z.

Solutions °

1. Glven, order of the matrix P = p xk
order aof the matrix Y =3 xk
and order of the matrix W =n x3

PY is defined when,

Number of columns of matrix P =Number of rows of
matrix Y

= k=3 (1)

Also. wY Is defined when,

Number of columns of matrix W =Number of rows of
matrix Y

- 3=3 (True)

Now, PY + WY is defined when both PY and WY have

same order.

Order of matrix PY = p x3
and arder of matrix WY = n xk
Here, restriction for PY + WY are p=nand k=3.
2. Matrix X Is of the order 2 xn.

Therefore, matrix 7 X is also of the same order.

Matrix Z Is of the order 2 x pi.e..2 xn [Since.n = p)

Therefore, matrix 57 Is also of the same order.

Now, both the matrices 7X and 57 are of the order
2 xn.

Thus, matrix 7X - 52 Is well-defined and Is of arder
2 xn.

Case Study 6

Sanjeev, Amit and Nitika were given the task of
creating a square matrix of order 3. )X, Y and Z are the
matrices created by Sanjeev, Amit and Nitika
respectively, which is given below:

[1 2 -] [2 1 =11 [3 1 0]
X=|0 3 1’,}’;\1 0 3| —’—1 1|
-1 0 2| 21 -1] |oO

Based on the above information, solve the fo!lowmg
questions:

Q1 If a=5 and b=-3 then find the value of
bX)" +@2)".

Q 2. Find the value of (XY -Y2).

Q4. If a=-4 and b=-2, then find the value of
(a-b)(2)".

Solutions L
1 0 -1 1 =10
1. Here, XT=|2 3 0landZT=|{1 2 1
=11 2 g 1 2

Now, (bX)"+(aZ) =bX" +az"

1 'H -0
=(-3)|2 3 of+5]1 2 1
<1 2 012

3 0 3 -5 0] [12 -5 3

5—6—90+5105 -1 1 5

3 -3 -6 3 2 4

L

L



1 2 - 1 -
2 Here. XY=|0 3 1|1 0 13
-10 21|12 1 -1

2+2-2 1+0-1 -=1+6+1 0 6

= 0+3+2 0+0+1 0+9-1|=(6 1 8
—2+0+4 -14+40+2 1+0-2 2 1 -1
2 1 -TI[3 1 O
and YZ=|1 0 3||-1 2 1
12 1 -0 1 2

" G=T4D 242-1 B3i=2 5 3 <
=(3+0+4+0 14+0+3 0+0+6
| 6-1+0 2+2-1 0+1-2 F 3 -1

1]

L
B
o

20 6]([53 -17[3-37
~XY-¥Z=|5 1 B|-|3 4 6|=|2 -3 2
BRI
5 3 -
3. Here, YZ = |:3 4 6 (from Q. 2)
5 3 -
5 3 -1
Now.(a-b)(YZ) =(-4+2)|3 4 6
5 3 -
5 3 5] [-I0 -6 -10
=-2(3 4 3]= -6 -B -6
486 <] 2 <92 2
Case Study 7

If A=[a;]is mx n matrix, then the matrix obtained
by interchanging the rows and columns of 4 is called
the transpose of 4.

A square matrix A =[a; ]is said to be symmetric, if
A" = A for all possible valucs ofiandj.

A square mamx A=[ay] is said to be skew-
symmetric, if A7 =—A4 for all possible values of i
and j.

Based on the above information, solve the following
questions:

Q 1. Evaluate (ABC)", by using transpose properties.

Q2. What is the relation between symmetric and
skew-symmetric matrices?

Q 3. For any square matrix A with real number entries,
show that (A+A)" is symmetric matrix and
(A-A)" is a skew-symmetric matrix.

Or

A" = " and a=> "M luat
_23an =14 then evaluate

Solutions ®

1. (ABC)" = {(AB)C) =CT(AB) = CTB"AT

2. Any square matrix can be expressed as sum of a
symmetric and skew-symmetric matrices.

3 (A+ AT =(A) + (AT =AT 4 A (- (AT) = A
=(A+AT)

and (A=A <(A) ~(AT) = AT «A=w(A =A")

So. (A+ AT) is symmetric matrix and (A-AT) is a

skew-symmetric matrix.

S
Glven, AT=_2 ';_
o -1
(AT)T—N2 2
= A=_E]1 ; and 5=i2] ;1]

T0 21 2 -1
2,«’-'t+E|‘=2‘:_1 3:|+[] 4:|
0 4 2 =1 2 B8
-2 6 4|7[-1 10

2 A7 T2 43
110 7|3 10

Three car dealers, say 4, B and C, deals in three types
of cars, namely Hatchback cars, Sedan cars, SUV
cars. The sales figure of 2019 and 2020 showed that
dealer 4 sold 120 Hatchback, 50 Sedan, 10 SUV cars
in 2019 and 300 Hatchback, 150 Sedan, 20 SUV cars
in 2020; dealer B sold 100 Hatchback, 30 Sedan,
5 SUV cars in 2019 and 200 Hatchback, 50 Sedan,
6 SUV cars in 2020; dealer C sold 90 Hatchback,
40 Sedan, 2 SUV cars in 2019 and 100 Hatchback,
60 Sedan, 5 SUV cars in 2020.

= 2A+B) =

Case Study 8

Based on the above information, solve the following

questions:

Q1. Find the matrix summarising sales data of 2019
and 2020.

0 2. Find the matrix form of the total number of cars
sold in two given years, by each dealer.

Or
Find the matrix form of the increase in sales from
2019 to 2020.

Q 3. If each dealer receive profit of ¥ 50,000 on sale of
a Hatchback, < 1,00,000 on sale of a Sedan and
¢ 2,00,000 on sale of a SUV, then find the matrix
form of the amount of profit received in the year
2020 by each dealer.

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Solutions

1. In 2019, dealer A sold 120 Hatchback. 50 Sedan and 10

SUV:

dealer B sold 100 Hatchback, 30 Sedan and 5 SUV
and dealer Csold 90 Hatchback, 40 Sedan and 2 SUV.
. Required matrix. say P, Is given by

Hatchback Sedan SUV
120 50 10

A
P=B 100 30 5
£, 90 40 2

In 2020. dealer A sold 300 Hatchback, 150 Sedan, 20
SuUvV

dealer 8 sold 200 Hatchback, 50 Sedan, 6 SUV
and dealer C sold 100 Hatchback, 60 Sedan, 5 SUV.
.. Required matrix, say @, is given by
Hatchback Sedan SUV
A 300 150 20 |
=0 200 50 6
C 100 60 5

0

2. Total number of cars sold In two given years. by each

dealer. Is given by

Hatchback Sedan SuUV
A[120+300 50+150 10+ 20]

P+Q=8|100+200 30+50 5+6
C|l 90+100 40+60 2+5
Hatchback Sedan SUV

Al 420 200 30
w B 300 80 1N
cl 190 100 7

Or

The Increase In sales from 2019 to 2020 Is glven by

Hatchback Sedan SuUV
A[300-120 150-50 20-10

Q-P=8|200-100 50-30 6-5
C|100-50 60-40 5-2
Hatchback Sedan SUV
Al 180 100 10
w B 100 20 1
o | 10 20 3

3. The amount of profit In 2020 recelved by each dealer

Is glven by the matrix
Hatchback Sedan SUV

A 300 150 20 50,000
B 200 50 6 1.00000
€ 100 60 5 [|2.00000

A[1.50.00.000 + 1.50.00.000 + 40.00.000
« B 1.00.00.000 + 50.00.000 +12.00.000
€| 50.00.000 +60.00,000+10.00,000

A[3.40.00.000
= B 16200000
€| 1.20.00.000

o ‘@ Very Short Answer Tupe Questions

0

Q6.

Qe

Q10.

Q1m

Q12

013,

If a matrix has 24 elements, what are the possible

orders it can have? What, if it has 13 elements?
(NCERT EXERCISE)

. How many number of matrices are possible of

order 3x 3 with each entry 0 or 1? (NCERT EXERCISE)

. Construct a 3x 2 matrix whose elements are given

bya,f =%I!—3]I. (NCERT EXERCISE)

Find the values of x, y and z from the:

x+y+z]| [9
x+y |=|5 (NCERT EXERCISE)
y+z 7
2+ - 1+/71 2/
IFA =" andB=| ‘thenfind A + B.
3 4 2i 3
4 2 13 2 0 3
LIfA=[0 5 7 )|and B=|3 10 5|, then find
6 8 9 5 7 0
(GA-28).

. Find the value of x -y, if

St 3,y o5 ¢
0 x|t 2|7|1 8f

(NCERT EXERCISE; CBSE2019)

5 4 3
If 3A—8 = 1 and B= , then find the

25

matrix A. (CBSE2019)

|fXY‘212XY"'12th find th
A o 12. _..,21,enn e

value of X.

IfA= . dB - i then find BA
-32an _zs.enn "

& ! 11
If A :[_1 1 ]and B ::[1 1],thr:m show that AB

is a zero matrix.

Find the value of the matrices

XY
4 = 2 1, e
$42
[0 o -3
If the matrix A =[2 0 -1]Is skew-symmetric,
b 1 0

find the values of a and b. (CBSE2018)
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‘I Short Answer Type-1 Questions

Q1

2 4
Cos Xx COs X SIn X

2
Cos X

ifA=| %,
sin X

sin’ x sin? x cos® x
" and B = L

then find (A + B). (NCERT EXERCISE)

4 1 3]
02.IfA=|:§ 2:|and8=|: , then find (A + B)and

Qa.

Qa.

Q6.

Q6.

Q7.

QB

Qa.

Q10.

Qn.

-2 5|
(A-B).

2 _
IfX+Y=[Z 9Jand)(-!": 2 é}thenﬁndthe

0 -1
values of X andY.
2 0 1
fA=(2 1 3| thenfind (A?-5A).
1 -10

Find a matrix A such that 2A-3B+5C =0, where
8 -2 2 0 - 2 0 =2
=z 1 4 andC = . (CBSE2019)

71 6
0 -1 35
fA= =
If A [0 2]ann:lf:‘ [0 0],thenﬁnl:lthev.alues

of AB and BA. (NCERT EXERCISE)

Show that all the diagonal elements of a skew-
symmetric matrix are zero. (CBSE2017)

1 -2 3 4 21 )
IfAm[_4 2 s}andﬂ-—-g 5 1],thenfmd
AB.

(3 3 2
4 2 0

ifA= ], then prove that (A') = A.
3 45

and B=|-1 2 7| then find
2 140

fA=

(2 4 -1
-1 0 2

(ABY.

-4 7
2471 =9/ -A.

2
Given A ={ :I.compute A~ with the help of

@ Short Answer Type-Il Questions

01

i Xx+y 2 6
5+z xy 5

y and z.

2
H].then find the values of x,

(NCERT EXERCISE)

Q 2. Simplify:

cos0 -sin0 sin0 cosO
cosO| +sin0
sin0 cos0 -cos0 sin0

(NCERT EXERCISE)

Q3.

Q4.

Q6.

Q6.

Q7.

Qe

Q9

Q10.

Qmn

Q12.

Q13.

14.

Q 16.

0 16.

IfA= . _lJ' then prove that A® =4A.
(L Z B
IfA=|3 -2 1|, thenshow that
4 2 1
A3 -234-40/ =0. (CBSE 2023)
_ 4 0
125
IfA= and B=|2 1|, then find AB and
3 4 6
E 1. 5
BA Is AB=BA?
cosx =-sinx 0
If F(x)=|sinx cosx 0] then prove that
0 0 1
F(x)F(y)=F(x+y). (NCERT EXERCISE)

a
If A =[Y _[i] is such that A% =/, then prove that

1-0?=py=0. (NCERT EXERCISE)

Find 'Xth)(123--7_8_9
|nmatr|xsoat456-246.

(CBSE 2017)

2 -1 5 2 2 5
LetA-[B 4]. 49=[7 4} andC:[s 8}then

find a matrix D such thatCD-AB=0. (cBSE2017)
Find matrix A such that:
2 -1 -1 -8
1 0 A=| 1 =2

=5 4 Ix2 9 22 Ix2

(CBSE2017)

Find the value of x from the following:
10 2||x

[x-5-1][0 2 1||4|=0.
2 0 3||1

Using an example, prove that (A+B)=A+8,
where A and B are matrices of same order.

L ~si
ifA=| % 0 U‘] and A+A'=1, then find the
| sine cosa
value of a. (NCERT EXERCISE)
(2, % -1 2
IfA= andB= ,then prove that
3 7 35
(AB) =BA.
(-2
IfA=| 4 [[B=[1 3 -6),then verify that:
| &
(AB)Y =BA' . (NCERT EXERCISE)
If Aand B are symmetric matrices, then prove that

AB-BA s a skew-symmetric matrix.

L
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Q17. ¥ A and B are symmetric matrices of the same
order, then show that AB is symmetric if and only
if Aand Bcommute i.e., AB=BA (NCERTEXERCISE)

Q 1B. Show that the matrix B'AB is symmetric or skew-
symmetric, if A is symmetric or skew-symmetric.

(NCERT EXERCISE)

Q19. Prove that every square matrix can be expressed

as the sum of a symmetric and a skew-symmetric
matrices.

‘/ Long Answer Type Questions

2 .3
Q1 i A=[ i 2], then show that A2 -44+7/=0.
Hence find A°. (NCERT EXEMPLAR)
0 —t.'mE
Q2. A= & 2 | and /s an identity matrix
tani 0

of order 2, then prove that:

Very Short Answer Type Questions

1. The possible orders of matrices containing 24
elements are:
1x24, 24 x1, 2x12, 12 x2,
IxB. Bx3 4x6. 6x4
Posslble orders of matrices contalning 13 elements
are:
1x13 and 13 x1
2. The number of elements In a matrix of order 3x3 are
9 In which O or 1 can be placed at each posltion. So,
there are 29 =512 ways to fill the position of the
matrix.
. Number of posslble matrices = 512
ay Oy
3. In general. a3 x2 matrixIs glvenby A=| a3 a5
03 03

Now. gy m%li—ill.!ml.z.aandfﬂj

1 1 5
G" =E”—‘3'”=].ﬂ]2 =E”"32|= E

1 1 1
Clzl =E‘|2—'3'”W?022':‘5'2-3‘2':‘2

1 1 5|
031 =E|3-—3-]|=0.032= EI3—3'2|=-2—

1 52
Hence. required matrix A=|1/2 2
0 3/2

X+Y+2 9
4, We have,| x+y |=[5
V+2z 7

cosa -sina
1+A=(-A) [ } } (NCERTEXERCISE)
sina  cosa
cosO sinO
Q3. IfA=] then prove that:
—sin® cos0

" cosnB sinn®
“|=sinn® cosnd

} neN. (NCERT EXERCISE)

Q4. Find the values of x,y,z, if the matrix
0 2y =z
A=|x y =z |satisfythe equation AA=1.

Xy = (NCERT EXERCISE)
2 =2 -4

Q6. Write the matrix A=({-1 3 4 |in the form of
1 =2 =3

sum of a symmetric matrix and a skew-symmetric

matrix.

If two matrices are equal, then their corresponding
elements are equal.

TR!CK ]

G- TiP:

On comparing both sides, we get

X+y+2z=9 (1)
X+y=5 el
and y+z=7 .(3)
From eqs. (1) and (2), we get
b+z=9
= z=9-5=4
From egs. (1) and (3), we get
x+7=9
= x=9-7=2
Put the values of x and zin eq. (1), we get
2+y+4=9
= y=9-6=3

x=2,y=3 and z=4

Two matrices can be added only when they are of the same
order.

241 - T4 21
Here, A+E[ 3 4.‘}'[2! 3]

3420 |
(3421 3+4

L
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TiP-
IfA is a matrix and k is a scalar, then kA is another matrix
which is obtained by multiplying each elements of A by a

scalark.
4 2 13 Z O 3
3JA-2B=3x|0 65 7|-2x|/3 10 5
6 B 9 5 ¥ 0
(12 6 39 4 0 6
=0 15 21|-|6 20 10
|18 24 27 10 14 0
[12-4 6-0 39-6 B & 33
=| 0-6 15-20 21-10|=|-6 -6 1
H]E—]D 24-14 27-0 B 10 27
7. We have,
1 3] [y 0] [5 6
2[0 J*L 2]'_1 ]
2 6 vy 0] [5 6]
= lo 2x]" 2] 8]
2+y 6 (6 6]
= 1 2x+2|7|1 8
TR!CK

Two matrices A and B are said to be equal, if:
e order of A and B is same.
« corresponding elements of A and B are equal.

On comparing both sides, we get
2+y=hy=5-2=3

and 2x+2=8=2x=8-2=6
6
=—=3
= X 5
S0, X-y=3-3=0
B. We have,

5 4 3
3A-E=|i_| 1j|and8=|:2 5i|

Adding the given matrix equations.

(X+v)+(2X—V>=ﬁ ;H; ﬂ
= wf e ] ]
o s 22

TR!CK

Product of two matrices is possible when number of
columns of first matrix is equal to the number of rows of

second matrix.
[2+9 4+67 [N 10
|-4+15 -B+10) |11 2

] = (114 (=1)-1 1.1+ (=1)-1
b AE:[A 11[11 1]=h(-1)-1+1-1 (_1)-1+1-J
Pl T To O
== -1+1}=[u D]

Clearly, ABls a zero matrix.

COMMON ERR@R .
Mostly students commit error while multiplying matrices. J
2 1
12. 13 2 x‘: ]] g [‘
=~ 1 Iu2 -
TiP:
Product of two matrices s possible when number of

columns of first matrix is equal to the number of rows of
second matrix.

Hence proved.

TiP:

Addition of two matrices Is possible when its arder are

same.
- PR
S
N
A=_1 2,

TiP:

Two matrices can be added, ifthey are ofthe same order.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

[ 2x14+1x(<1)  2x041x2 2x1+1x]

=| 3x1+2x(-1) 3x04+2x2 3Ix1+2x]
_(—])x]+]x(—]) =Ix0+1x2 =Ix1+1x1],
[2-1. Dx2 24l I 2 3

=|3-2 0+4 3+2|=| 1 4 5

|-1-1 0+2 =1+1] |-2 2 O
0 a -3
13. Glven that. matrix A=|2 0O -1 |Is skew-symmetric
b1 O
matrix.
AT =-A
0a -3 [0 a -3
— 20 -1 ==|2 0 -1
b 1 O b 1 0
TR!CK

Two matrices A and B are said to be equal, if:

« order of A and B Is same.

« corresponding elements of A and B are same
l.e,ay=byY iandj.

L
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0 2 b 0 —o 13
= a 0 1]|=|-2 0 1
-3 -10 b -1 0

On camparing corresponding elements, we get
-0=2 = a=-2
and -d=-b = b=3

Short Answer Type-I Questions

@-TiP-

T Two matrices can be added/subtracted, if they are of the
same order.

cos?x sin?x sin®x cos? x
1L A+B= 5 5 |+ 2 5
sin“ x cos” x cos“ x  sIn“ x

sin? x +cos? x  sin? x +cos? x

[sln2 x+cos? x sin? x +cos? x]

1|
=F[ _]:| ['.‘ S|n29+C0529='[]

saafl 3

andA—Ef:zZ‘—1 3
3 2 -2 5

;3]

3. Adding the given matrix equations. we have

oy 2

5 -1 2 -0 0 -5
9 -2 5 (+|-10 -5 -15
0 -1 -2 -5 5 D0

-
=l ¥ <47 =0
=B A =

5. Glven that,B e
. alven a.-314

and [:[2 - "2}

71 6
TR!CK

Here,A must be taken of the order 2 x 3, because B and C
are of the same order 2 x 3 and the sum of two or more
matrices is possible only when they are of the same order.

a b c
Let A=
2 |d e f}

We have,ZA-3B+5C=0

2abc3'—220 52(2)—2
Zlde fI77l3 147771 6

TR!CK \

Here, O i.e,, zero matrix must be taken of the order 2 x 3,
because two matrices are said to be equal, ifthey are of the

same order, )

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

= 2X =

L 1
U
>
]

e =l

o s
NS
| AR |

1T

Again, X+Y=

O 0O wm owm O m

2 iz a1
Now, A?=A.A=|2 3|x[2 1 3
1 -10] |1 -1 0]

[4+0+1 0+40-1 24040
=|44+2+3 0+41-3 2+3+0
|2-2+0 0-1-0 1-3+0 |

& o] 2
=9 -2 5§
0 =1 2|
5 -1 27 [2 0 1
. A*«5A=l9 <2 5 |=5|2 71 3
0 <1 -2] j =1 1

2d 2e 2f|"|-9 -3 -12|7|35 5 30
000
=[D 0 D}
2a+16 2b-6 2c-107 [0 0 O
[2d+26 2e+2 2f+18}=[ﬂ 0 D:}

[20 2b ZC} [6 -6 0 [10 0 —10]
=5 + +

On comparing the carresponding elements, we get

20+16=0 = a=_;—6=-8.

2b-6=0 = b=g=3
2c-10=0 = C=E=5.
2
2d+26=0 = d=_Tm—13.
-
2e+2=0 = e-?n-l

and 2f+1B=0 = fET=—9

a b c -B 3 §
So.matrixA:[d & f}m[_m R _9]

¢ g0 -1][3 5]_[0+0 0+0] [0 O
""Zlo 2|lo o|7|o+0 o+0|7|0 O

dga]3 5][0 -1 _[o+0 -3+10] [0 7
“lo ollo 2|7|o+0 o+0|T|o O

L
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G- TiP

7. Let A =[g;] be a given matrix.
Since. it Is skew-symmetric matrix.
g A'=-A
= az=-gzforallij
= gy =-g; for all values of i

when j =,
= 20;=0farallvalues ofi = az=0far all values of
= 0y=0y,=03=.....=0,,=0

Hence, all the dlagonal elements of a skew-symmetric

matrix are zero (as diagonal elements are:ay,. 055,033,

(@ Hence proved.
Z 3

1 =2 3 & 21
B. GlVEI"’I.A:I:_4 5 5}5:‘; & J:j ?

TiP:

Practice similar type of questions based on multiplication

n)-

Short Answer Type-Il Questions

oftwo matrices.

N
AB=|:_4 2 5]x4 5
2 1
2-846 3-10+3 ] [0 —&
=[-a+8+10 -12+10+5]=[10 3}

T IfA= [ag] is m x n matrix, then the matrix obtained by
interchanging the rows and columns of A is the transpose
ofA.

w

Glven, A =[

and (A') =[

(A')y=A Hence proved.

IDAB[Z _1]127
1o 25 g g

[ 6-4-2 B+B-1 10+28-0
Vel =4wls2 ~5+0+0

0 15 38
1 -2 -5

o 1
= (ABy=[15 -2
38 -5

1012 -3
1 9.\‘—A=9[D 1}'{-4 7}
9 012 -3 [7 3
“lo 9| (-4 7|74 2
2A"'=9/-A
1
A m—(G)-A
2( )

17 31 [7/2 3]2
2|4 2|7 2 1

(Glven)

1. We have.

x+y 2| [6 2
5+z xy| |5 B

Carresponding elements of equal matrices are equal.
So put corresponding elements of two matrices equal

X+y =6 ()
xy =8
and B+z=5
= z=0
Now, (x +y)? —(x —y)? = 4xy
= (6)*-(x-y)* =48
= (x-y)2=36-32=4
= X-y=+2 -(2)

Adding egs. (1) and (2), we get
(x+y)+(x-y)=6%2

= 2x=6+2
= 2x=6+2 or 2x=6-2
= X=4 or x=2

Subtracting eq. (2) from eq. (1), we get
(x+y)-(x-y)=67F2

— 2y=6-2 or 2y=6+2

= 2y=4 ar 2y =8

= y=2 a  y=4

So, x=4,y=2,z=0 ar x=2y=4z=0

ERRODR

Some students commit errar while finding the values
of xandy.

2. leen.cose[mse -5InEl:’+ 9[ sin® cus&]

sin® cosé -c0s6 sind
_ [ cos?0 -cosOsin 9} " [ sin0  sinBcos 9]
| sinBcos 6 cos? 0 -sin6cos®  sin?o
_' cos®@ +sin®0 —coseslne+sln6cosﬁ}
- | sInBcos 6 -sin6cos6 cos? 0+5sin? 0
1 0
"o 1}

3.
TP

The multiplication of two matrices A and B is defined, if

the number of columns of A s equal to the number of rows

of B.
1 ST -
2
enasl A0 ]
43 -9 [2 -2
Tt w2 2

} T2 =2
AMaAAia :
[-1 1 {-2 2}

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
_



From egs. (1) and (2), we get
AP=4A

4. We know that,
1 2 311 2 3
AZ=A-A=[3 -2 1{|3 =2 1
4 2 1114 2 1
[1+64+12 2-4+46 3+2+43
=| 3-6+4 6+4+2 9-2+1
| 4+6+4 B-4+42 12+2+1

(19 4 B8
1 12 B
14 6 15

1 2 3119 4 8
Al=A.A%=|3 -2 1]{1 12 B

4 2 1|l 6 15
(1942442 4424478 B+16+45
=| 57-2+14 12-24+6 24-16+15
176 +2+14 16+24+6 32+16+15

1]

(63 46 69
=|69 -6 23
|92 46 63
Now. A? -23A-401
(63 46 69] 1 2 3 100
=|69 -6 23(-23|3 -2 1|-40|0 1 O
92 46 63 4 2 1 001

63 46 69] [-23 -46 -69
=|69 -6 23|+|-69 46 -23
|92 46 63| [-92 -46 -23
40 0 0O
+(0 -40 0

[63-23-40 46-46+0 69-69+0
=| 69-69+0 -6+46-40 23-2340
| 92-9240 46-46+0 63-23-40
0 0O
00 0f=0
00O

1l

23 2-7] [4 4
=[-2-2 2+2]=[-4 4] =i}

and 4A=4[_]1 ;tl:[i _::l 2)

Hence praved.

] 0 -40

Hence proved.

ERROR

Some students make square and cube the elements in A and
obtain the answer.

5.

G- TiP:
Give ample practice on problems based on multiplication
oftwo matrices.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

_ 4 0
1 2 5B
AB:_B 4 Ej‘ 2 1

15
[4+4+5 0+2+25| [13 27
|12+8+6 0+4+30] |26 34

4 O

1 2 B
and BA=21[ ]
3 4 6
1 5

[4+0 B+0 20+0
=({24+3 4+4 10+6
[1+15 2+20 5+30

(4 B 20
=(5 B 16
(16 22 35
Here. AB =BA

ERRODR -
Some students commit an errar while calculating. J

[cosx =sinx O
6. Glven, F(x)=|sinx cosx O (1)
0 0 1
[cosy =siny O]
F(y)=|siny cosy O (Replace x byy)
0 0 1

[cosx =sinx O][cosy =siny O
F(x)F(y)=|sinx cosx O||siny cosy O
o o 1o o

[cos xcosy =sinxsiny +0
=|sinxcosy+cos xsiny +0
0+0+0

—cosxsiny-sinxcosy+0 0+0+0
-sinxsiny+cosxcosy+0 0+0+0
0+0+0 O0+0+1
cosxcosy-sinxsiny -cosxsiny-sinxcosy O
=|slnxcosy+cosxsiny -sinxsiny+cosxcosy O
D 0 1

TR!CKS

o sin(A+B)=sinA-cos B+ cosA-sinB
e cos(A+B)=cosA-cosB=sinA-sinB

cos(x+y) =-sin(x+y) O
=|sin(x+y) cos(x+y) O
0 0 1

Replace x by (x +y)In eq. (1), we get
cos(x+y) -sin(x+y) O
F(x+y)=|sin(x+y) cos(x+y) O
0 0 1

F(x)F(y)=F (x+y) Hence proved.

L

L L o s s o



r - -

7. Given. A=[“ B

Yy —a

From eq. (5).

9. Given, A =[2

2 5
d C=
an [3 E]

~TR!ICK \

The order of matrix D must be 2 x 2, as product of two
matrices is possible when number of columns of first
matrix is equal to the number of rows of second matrix.
After that the addition or subtraction of two matrices is

TR!CK
If two matrix are equivalent, then its corresponding
elements are equal.
ey 2 7]
Yy —a|ly —a
_|a?+By aﬁ—uB]
| ay-ay Py+a’
_Faz—i-[}\( 0
| 0 py+a?
Given; A=
a+py 0 | [1 n]
0 [37+|12 __U 1

On comparing corresponding elements, we get

(:LZ-I-[S‘( =1
= l-a®-py =0 Hence proved.
8. Given,
123 27 =@ =8
X = -1
[4 5 6]2)&3 |:2 4 6]2)(3 ()
Let X= il
¢ dly,
~TR!CK

columns of first matrix is equal to the number of rows of
second matrix.

As,RHS have a matrix of order 2 x 3.

So, LHS must contain the matrix of order 2 x 3. For this X
should be a matrix of order 2 x 2.

L ie,2x[2 2]x3=2x3 )
From eq. (1). we get
a b1 2 3 -7 -8 -9
[c d“:l! 5 5]“[2 4 s}
_[a+4b 20+5b 30+6b -7 -B -9
! R

c+4d 2c+5d 3c+6d

On comparing both sldes, we get

a+4b=-7 = a=-7-4b w2}
30+6b=-9 = a+2b=-3 .(3)
C+4d=2 = C=2-4d (4)
and Ic+6d=6 = c+2d=2 .(5)
From egs. (2) and (3), we get
-7-4b+2b=-3
= 2b=-4
= b=-2
From eq. (2),
Gm =T~k (=2)
=-7+8=1
— a=1

From egs. (4) and (5). we get
2—4d+2d=2 = d=0

)
|
|
)
|
|
|
|
|
|
|
|
|
|
|
|
| 3
| The product of two matrices are possible when number of
|
|
|
|
|
|
|
|
|
|
)
|
|
|
|
|

possible only when the order of both matrices is same.
\

J

Let, matrix D:[a b]
c d

We have, CD-AB=0

=3 a)le o5 oI5

iJlo o

(Here, Ols zero matrix)

[20+5c 2b+5 10-7 4-4| (0D
|30+8c 3b+Bd| |15+28 6+16] |0 O

[20+5c 2b+5 3 0] 00O
~|30+8c 3b+8d| |43 22]7|o O

2a+5c-13 2b +5d g o
[30+Bc-43 3b+8d—22]=[0 0]
On comparing both sides, we get
20+5c-3=0 = 2a+5c=3 (1)
2b+5d=0 = 2b= -5d -(2)
30+Bc-43=0 = 30+Bc=43 -(3)
and 3b+8d-22=0 = 3b+Bd=22 (4)

From egs. (2) and (4). we get
3 (- 52—dJ +Bd =22

= -15d + 16d = 44

= d=44

From eq. (2), we get
2b=-5x44

= b=-5x22

= =-110

From egs. (1) and (3), we get
3(3“25‘7]+ Be = 43

= 9-15c+16c =86

= c=77

Put the value of ¢ In eq. (1), we get
20+5x77 =3

= 2a4=3-3B5=-382

= a=-191

So, n‘uatrixjf:?n[_1|EH _”D}

77 44

L L o s s o



10.
~TR!CK
Here,we will take matrix Aofthe order2 x 2.

> RHS has a matrixof order3 x 2.
o LHSshould also be a matrix of order3 x 2.
Forthis,Ashould be of the order 2 x 2.

@-TiP:

T Students must remember this expression (A+B)' =A"+ B

Lf.e.,Sxx2=3x2 )
Let matrix A= = b:‘
Lc dl;,»
& - [ =
Now, 1 0 [“ il g 2
& & U |5 5
2a-c  2b-d 7 [-1 -8]
= a+0 b+0 |=|1 =2
-Ja+4c -3b+4d| |9 22|

Comparing on both sides,
2a-c=-1 (])

and 2b-d=-8 (2
Also,a=1and b=-2
Put the value of ‘@' Iin eq. (1), we get

2(N)-c=-1
= c=2+1=3
Put the value of b’ In eq. (2), we get

= d=-4+8=4
1 -2
So. A=
5]
1. From the given matrix equatlon,
X

(x-2 -10 2x-5-3)|4(=0
1

TiP:

Give ample practice in problem based on multiplication of

two matrices.

X
(x-2 -10 2x-8])|4|=0
1
[x(x-2)-40+(2x-B)) =0
x2-2x-40+2x-B =0
x?-48 =0
x?=48
x?=16x3
X =t 443

U4 880U U

—_
m
s

[2 3] 1 =T

12. A=|0 1| and B=|0 1]
1
2
Then, A+B=|0
]

I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I 2(-2)-d=-8
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

as an identity or a property of Transpose of matrix.

3 o7
3 0 3
= (A+By=|0 2 =[2 = 2:*
3 2
2 37 _
2 0 1
Now, A=10 1|=
I 1 -
_1 —]_ =
1 A .
and B'=|0 1|= 1 B2
-1 1 3
2 Hd =
g2 D V][V 02
- 3 14"l 1 3
3 0 3
122 2
From eqs. (1) and (2). we get
(A+B)=A"+B'
-5i
13 Given. A cosa Sina g Wi cosa
sina cosa —-sina cosa
Given, A+ A'=1
cosa -Sina . cosa Slhna " 10
sina  cosa -sina cosa| |0 1

10
wheret=[u 1]

C0Sa+Cosa
sina -sina

—sina +slna 1 0
cosa+cosa | |0 1

- 2C05a 0 s 1 0
0 2cosal [0 1

sina

()

Hence proved.

|

elements are equal.

(TR!CK
/

If two matrix are equivalent, then its correspondingj

= 2cosa =1

1
= osa =—
2

LS
== Co0sa mCDSg

19

0‘.=§

21

. A=
[3 7

and B=
AB =

m

Now,

}23 Am

G
B

e

[-2+3 4457 [1 9
(-3421 6+35] |18 41

1 97 [1 18
LH5=(AB)n=[]E 41}”[9 41}



r - -

@-TiP:

-1 372 3

and RHS:EA:{Z E:H:] 7]
_[-2+3 -3+21] [1 18
Tl 445 B+35| |9 4l
Hence. LHS =RHS

common] ERR(DR
Students commit emror when multiplying the matrices
together.

Hence proved.

= 2 5 B
5. AB=| 4 |l 3 -6]=| 4 12 -24
5 5 15 -30

-

Give ample practice in problem based on multiplication

[ of two matrices.

-2 -6 127
= (AB)y=| 4 12 -24
[ 5 15 -30
[=2 4 5
=[(-6 12 15 i 1)
[12 -24 -30
[ 1
Now, B'=|3 |andA'=[-2 4 B5]
| -6
1 -2 4 5
—>BA'=| 3 |[-2 4 5)=[-6 12 15 «{2)
-6 12 =24 -30

From egs. (1) and (2), we get (AB)' = B'A’
Hence proved.
16. Glven, A and B are symmetric matrices.

A'=AandB'=
Now, (AB-BA) =(ABy-(B ) [ (X=¥)mXi-Y]
=B'A'-AB' Lo (XxY) =YX
=BA-AB (- B'=B A= A)
=-(AB-BA)

o AB -BAls a skew-symmetric matrix. Hence proved.

17. Since, A and B are both symmetric matrices,
therefore A'= AandB'=B
Let AB be symmetric, then
(AB)'= AB
= B'A'= AB
; BA=AB [+ A'=AandB'=B)
Cnnversely If AB = BA, then we shall show that ABls
symmetric.
Now, (AB)'= B'A'= BA= AB [-AandBare symmetric)
Hence, ABls symmetric. Hence proved.
18. (1) Let A be a symmetric matrix, then
A=A
(848) = (B (AB)Y
=(AB) (B')=(B'A")B=B'AB
(- (AB)'=B'A'and A'= A
Hence, B'AB s a symmetric matrix. Hence proved.

(i) Let A be a skew-symmetric matrix. then
A'=-A
Now, (B'(AB)) = (AB) (B')
=(B'A")B=B'(-A)B [ A'=-A]
= -B'AB= - (B'AB)
Hence, B'AB Is a skew-symmetric matrix.
Hence proved.

19. Let A be a square matrix, then

A =%(A+A')+%(A—A')=F'+Q

where, P =l(A+ A')and C_J:l(A—A’)

Now, { (A+A") }——(A+A Y [ (kA)'=kA]
=%[A'+(A')'] (-(A+B)=A"+B]
=%—(A'+A) [(A)=A)
= %(A+ A") [From the commutative law

of addition of matrices]
=
So. P Is a symmetric matrix.
Again Q' = { (A-A") } ——(A A’ -—-;—[A’ -(A'))

1 r = biks
- (A'-A)=-12(4-A)=0

So, Qs a skew-symmetric matrix.
Hence, the square matrix A can be expressed as the

sum of a symmetric matrix %(A+A’) and a
skew-symmetric matrix%(A -A’). Hence proved.

Long Answer Type Questions

TiP:

Adequate practice is required in problems based on

multiplication of two matrices.

2 3|12 3
2: L - .
w=was 535 2]

[ 4-3 646 1 1@
Tls2=2 SBaa| | = 1
[-B -12
4A=
v )
(7 B
d p;
dn _|:| 7]
(1 1@ TeE <927 [7 §
2 -
A —AA+'H___4 1}+[4 —8]+[D 7]
[ 1847 B=1244
“l-4+4+0 1-B+7
0 O
=_CI D]:D Hence proved.

L
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r
¥ A2 = 4A T -t . 2t -2t 1-t?
y; 3 3 3
I Now. A= A-AP= A(4A-TI)=4A%-TAl = 1+]f 2 15§ ‘+f2t 1]+ trz
_ _N - A= b et | b+ 1 26—
| =4{%=-7))~7A S ETRE TRe e
I ] =]63A—228!—7A=9A—2E, 1_{.2 . 21.2 ~ 2:. tu_rz)
Again. A"=A%A - 1+t22 T4 £ ]+t§ 1+52
I =(9A-281)-(4A-7I) _t(l—r2 ), L 2t2+1—f2
—36A%-63A-112A+196/ AL L
| =36 (4A—71)-175A+ 196 1‘1‘ *;ft _2§+:2_t
= + +
I =-31A-56/ HeE R Bt
=_31[2 3}_55[1 u} - Ta £
I o 8 81 1+ =t0+t3)
_ -1ng -93 _| 1+¢2 1+ t2
I 31 -8 i+ t7) Tt
I |, Tt et
cy 2
I Most students find difficulty in finding the correct value HE 1
of A "
I / Hence,l+ A= (/- A) [cos:;a Sinu} Hence proved.
sina  cosu
0 ~tan= .
I 2. Glven. A= 2 3. We shall prove it by using principle of mathematical
tan— 0 Inductlon.
2 [ cos® sin@
Here.P (n):If A=
I Let tan%=t ere.P (n) | -sino cose]
i |
I We know that, Then, A" = Easny: & nnB:‘ln eN
I a | -sinn@ cosne
2tan— r
0 sino
sina = < Now, (1):A= sl ]
I 1+tan? 2 | -sInB cos6
2 , [cosé sine
I = 5]na-—52t o= -sinB cosé6
1+t =
I 1-tan? & Therefore, the result Is true forn=1.
I and cosa = Let the result be true forn =k
1+ tan’ = cos® siné
P(k): A=
I -2 (k) [-slne cuse]
= 0Sa = — « | coske sinke
Z Th A* =
I 1Et i en [—sinke Cosko |
A =[t U] Now, we shall prove that the result holds forn =k +1
I also.
| I—A=[1 D]_[D “t}=[1 t] Now. A% 4. A cos® sin@7] [ coskd sinke
I 0 t 0] |-t 1 ' - | -sin® cos6f | -sinke coske
I N LHS = [+ Am [1 D] [ } cos 0-caskB-sin0-sinko
01 —sinB-coskb-cos0:sinkd
I -t sInk6-cos 0+ cosko-sing ]|
1 -slnkd-sin @+ cos0-cos ko |
I and RHE o )[CDSQ slna:} TR!CKS 1
| . ;
I snaz chae e sin(A+B)=sinA-cos B+ cosA-sinB
I ¢ ] £ 2t e cos(A+B)=cosA-cos B-sinA-sinB )
[ b 1] cos (0+k0)  sin(0+ ko)
I z +t1 -sin (k0 +0) cos (0+ ko)
I TiP {cos(kﬂ)o sin(k+1)e]
Use the correct formula in the right place. -sin(k+1)6 cos(k+1)@
I Therefore, the result Is true for n = k + 1also.

L L o s s o
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_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Thus, by the principle of mathematical induction,
an _| cosn ]
—-sinn 6 cosn @

numbers.

sinn 0

4. Given, A

=5 Al

0 2y z
Xy =z

|x -y z

0 x x
2y 'y -y

Also, A'A=1
F o sx
= |2y vy

Z =Z Z

X 1

-y

x O
N
e
N

y -z|=

0
-y z n]

N
<

}. holds for all natural

Hence proved.

00
10
01

x O+xy-xy O-xz+xz

yx 4y2+y2+y2 2yz-yz-yz

zx  2yz-zy-zVy o

+22+22

Two matrices A and B are said to be equal, if each element

[-TR!CK

ofAis equal to the carresponding element of B.

Comparing o

2x% =1

6y?=1

and

n both sldes, we get
1

2X=i72-
oymi
:,z=171§

322 =1

Hence.xai%, y=j:71g and Zui%

COMMON

ERRQR «

Few students change the order while solving A'A as they
write A as the first matrix and proceed further. This leads
them to awrong solution.

5. Glven, A=

e Q. R 7 &
-1 3 4= Aae|-2 3
i 2 -4 —4 4

G-TiP

Do not get confused between symmetric and skew-

symmetric matrices.

Remember that:

* if the matrix A is symmetric, then A= A,
o if the matrix A is skew-symmetric, then AT = - A.

o 1‘2+2 -1-2 1-4
Now, ; =={-2-1 343 24&
| 4+1 4-2 -3-3
1'4 -3 -3
=g -3 6 2
-3 2 -6
[ 2 -3/2 -3/2]
=|-3/2 3 1
|-3/2 1 -3 |
3 [~ 2 -3/2 -3/27
= EM+AT=-312 3 1
|-3/2 1 -3 |
[ 2 -3/2 -3/2]
=(-3/2 3 1
|-3/2 1 -3
:l(A-G-A')
2
=Symmetric matrix
A Al ]_2—2 =2+1 —4-1
and _5__=E =142 3-3 442
| 1+4 -2-4 -3+3
. 0 -1 -5
"z 1 0 6
(5 -6 O
[ 0 -1/2 -5/2]
={1/2 0O 3
|5/2 -3 0 |
] [0 -1/2 -5/2]
= E(A-Af)f: /72 0 3
|5/2 -3 i
[ 0 1/2 5/2
=|-1/2 0 -3
|-5/2 3 0O
0 -1/2 -5/2
=-|1/2 0 3
5/2 -3 0
o = )
2
= Skew-symmetric matrix
2 -3/2 -3/2 0 -1/2
. A=|=3/2 3 1 |+|1/2 0O
-3/2 ] -3 5/2 -3

-5/2
3
0

L
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& Chapter Test

Multiple Choice Questions

Q1

tfa; =12i +3j |, then matrix A, , , =[a; Jwill be:

aE_MbEMCEM ELEM
17 16 1-7 161 |7 6 7 -16

0 al*
[]Z.Ifb 0 =/, then:

a.a=1=2b b.a=>b C.U=D2 dab=1

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, each
question contains Assertion (A) and Reason (R). Each question
has 4 choices (a), (b), (c) and (d) out of which only one is
carrect. The choices are:

Qa.

Q 4.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of
Assertion (A).

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

c. Assertion (A) Is true but Reason (R) is false

d. Assertion (A) Is false and Reason (R) Is true

Assertion (A): Scalar matrix

A=[a,]]={k' {—}_; where k is a scalar, is an
0 inj

identity matrix when k = 1.

Reason (R): Every identity matrix is not a scalar
matrix.

Let Aand Bbe two symmetric matrices of order 3.
Assertion (A): A (BA) and (AB) A are symmetric
matrices.

Reason (R): AB is symmetric matrix, if matrix
multiplication of A with Bis commutative.

Case Study Based Questions

06.

Case Study 1

A trust fund has ¥ 35,000 that
must be invested in two different
types of bonds, say X and Y. The
first bond pays 10% interest p.a.
which will be given to an old age
home and second one pays 8%
interest p.a. which will be given
to WWA (Woman Welfare
Association). (
Let A be 1x2 matrix and B be a °
2x1 matrix, representing the
investment and interest rate on
cach bond respectively.

M Ags N

| nrran Cmporanteand

Q6.

Based on the given information, solve the

Jfollowing questions:

(i) ¥Z 15,000 is invested in bond X, then find the
matrix summarising investment and interest
rest of X and Y respectively.

(ii) If¥ 15,000 is invested in bond X, then find the
total amount of interest received on both
bonds.

Or
If the trust fund obtains an annual total
interest of ¥ 3,200, then find the investment
in two bonds.

(i) If the amount of interest given to old age
home is ¥ 500, then find the amount of
investment in bond Y.

Case Study 2
In a city, there
are two factories . !‘] a
’l"' 3
—

A and B. Each '4 :"" ,.' S~
factory produces @& lu” '” :
sports clothes for ‘

4 --.-4"[
boys and girls. < “ﬁ:\F%

There are three s o
types of clothes produced in both the factories,
type I, Il and III. For boys, the number of units of
types I, IT and III respectively are 80, 70 and 65
in factory A4 and 85, 65 and 72 are in factory B.
For girls, the number of units of types I, II and
III respectively are 80, 75, 90 in factory 4 and
50, 55, 80 are in factory B.

Based on the above information, solve the
Jollowing questions:

(i) Find the matrix form of the total production of
sports clothes of each type for boys.

(ii) Find the matrix form of the total production of
sports clothes of each type for girls.

(iii) Let R be a 3 x 2 matrix that represents the
total production of sports clothes of each type
for boys and girls, then find the transpose
of R.

Very Short Answer Type Questions

1

Q7. IfA=| 5 |and B=[3 -1 6],then find (4B).
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1 2 10 = b 2 a
QB. LetA= ,B= and X be a matrix such i . L ¥
3 =5 0 2 Q12. IfA=[ 2 1 -2|isamatrixsatisfyingAA" =9/;,

that A =BX, then find X. -2 2 -1
Short Answer Typg.| Questions then find the values of a and b respectively.

Long Answer Type Questions

i O
ga. IfA=[:] _},neN,thenﬁndA"".
1

z -
cos“ 0  sinBcosO
& Q13. Let A =l :|
1/25 0 5 0] i in2
Q0. If / _ then find the cosOsin®  sin?0
X 1/25 -a 5 2 b in 5
cos sin ¢ cos
and B= . If AB=0, then
value of x. Los bsind  sin? ¢ ]
Short Answer Type-ll Questions o thavilngohs,
= A3/2 1/2 11
- : i i 14, If P= , A= and Q=PAPT,
QN A _[1 - } is the sum of a symmetric matrix B 0 [_1/ 2 J3/2 [0 1] Q
and a skew-symmetric matrix C, then find C. then find PTQ2°*°P.



