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#419887
Topic: Matrices

In the matrix, write :
2 5195
35 -2 g 12

A=[+/3 1 -5 17

(i) The order of the matrix
(ii) The number of elements

(iii) Write the elements ay3, a1, 833, 824, 823

Solution
(i) In the given matrix, the number of rows is 3 and the number of columns is 4.
Therefore, the order of the matrix is 3 x 4.

(i) Since the order of the matrix is 3 x 4, there are 3 x 4 = 12 elements in it.

5
() 55 = 19, 851 = 35, @35 = — 5, a4 = 12, 353 = 2

#419888
Topic: Matrices

If a matrix has 24 elements, what are the possible order it can have? What, if it has 13 elements?

Solution

We know that if a matrix is of the order m x p, it has mn elements.

Thus to find all the possible orders of a matrix having 24 elements, we have to find all the ordered pairs of natural numbers whose product is 24.
The ordered pairs are(1, 24), (24,1), (2, 12), (12, 2), (3, 8), (8, 3), (4, 6) and (6, 4)

Hence, the possible orders of a matrix having 24 elements are:

1x24,24x1,2x12,12%x2,3%x8,8%x3,4%x6,6x4

(1,13) and (13, 1) are the ordered pairs of natural numbers whose product is 13.

Hence, the possible orders of a matrix having 13 elements are 1 x 13 and 13 x 1

#419889
Topic: Matrices

If a matrix has 18 elements , what are the possible orders it can have? what, if it has 5 elements?

Solution

We know that if a matrix is of the order m x n, it has mn elements.

Thus, to find all the possible orders of a matrix having 18 elements, we have to find all the ordered pairs of natural numbers whose product is 18.
The ordered pairs are : (1,18), (18, 1), (2, 9), (9, 2), (3, 6)and(6, 3)

Hence the possible orders of a matrix having 18 elements are:

1%18,18x1,2x9,9x2,3x6 and 6x3

(1,5) and (5, 1) are the only ordered pairs of natural numbers whose product is 5.

#419890
Topic: Matrices

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

1

Way=Z1-3i+)

(i)a;=2i-j
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Solution
In general a 3 x 4 matrix is given by,
an 8y a3 Ay
821823 82324

7| 831 832 833 834

(i)
1
a;=51-3i+,i=1,2,3 and j=12,34
1 1 1

sap=o1-3x1+1=51-3+1=731-2= 1

2
2=
1 1 1

5
ay=351-3x2+1=351-6+1=31-5=3

1 1 1 8
a3=31-3x3+1=31-9+1=31-8=3 =4

1 1 1
ap=51-3x1+2/=51-3+2/=5I-1=

I
N =

1 1 1
@y =51-3x2+2/=51-6+2I=5l-4l=5 =2

IS

1 1 7
a3=51-3x3+2/=31-9+2/=7
1 1 1
8y3=51-3x2+31=51-6+31=5/-3/=5

| w

1 1 1
a33=51-3x3+3/=51-9+3=51-6l=75 =3

| o

1 1 11
ay=51-3x1+4=51-3+4=5M=3

1 1 1 2

ayy=51-3x2+4=51-6+41=51-2/=75 =1
1 1 1 5

833 =51-3x3+4I=351-9+4I=3I-5/=3

Therefore, the required matrix is
1

0
3
2
3

A NI =
NIw N N|=

[SE R

(ii)

a;=2i-ji=1,2,3 and j=1,2,3,4
cap=2x1-1=2-1=1
ay=2x2-1=4-1=3
a3=2x3-1=6-1=5
a,=2x1-2=2-2=0
ay)=2x2-2=4-2=2
a3=2x3-2=6-2=4

83=2%x1-3=2-3= -1
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dy3=2x2-3=4-3=1
d33=2x3-3=6-3=3
ay=2x1-4=2-4=-2
Ay4=2x2-4=4-4=0
d34=2x3-4=6-4=2

Therefore, the required matrix is

10-1-2
3210

A%l543 2

#419905

Topic: Matrices

The number of all possible matrices of order 3 x 3 with each entry g or 1 is:

A 27

B 18

C 81
IE' 512
Solution

The given matrix of the order 3 x 3 has 9 elements and each of these elements can be either g or 1.
Now, each of the 9 elements can be filled in two possible ways.

Therefore, by the multiplication principle, the required number of possible matrices is 9 = 512

#419906
Topic: Operations on Matrices

2 4 1 3 -2 5
LetA:[s 2],B=[—2 5],C=[3 4]
Find each of the following
HA+B
(i)a-B
(i)34-C
(iv) AB
(v) BA

Solution
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2+1 4+3 3 7

oo o [ e o] ]

2 4 1 3 2-1 4-3 11

on S

2 4. -2 5

e I3

3x2 3x4, -2 5

=[3x3 3x2|-|3 4]
6 12, -2 5

=9 e]-[3 4]
6+2 12-5

=lo-3 6-4

8 7

=l6 2

(iv) Matrix A has 2 columns. This number is equal to the number of rows in matrix g. Therefore, ABis defined as:

2 41 2()+4(-2) 2(3)+4(5)
AB = [3 2][ 2 5] [3(1+2 2) 3(3)+2(5)]

2-8 6+20_-6 26

(BRI

(v) Matrix g has 2 columns, This number is equal to the number of rows in matrix A. Therefore, BA is defined as :

1 3.2 4 12) + 3(3) 14)3(2)
BA = [2 5][3 2] [2(2)+5(3) —2(4)+5(2)]

2+9 4+6 1 10
:[—4+15 —8+10]=[11 2]
#419907

Topic: Operations on Matrices

Compute the following:

a b a b
(i)[—b a]’f[b a]

a?tp? p2+c? 2ab  2bc
(ii) 2+ 2 g2+ p2 +[*2GC *28[3]

-14-6 1276
8516 [805
(iii) +
285|324

cos?X  sin?x sin?x  cos?x,

('V)[sian cos?x *[coszX sian]

2

Solution
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a b a b ata b+b 2a 2b
(i)[—b a]+[b a] = [—b+b a+a:|=[ 0 2a]
a?tp? p2+c? 2ab  2bc

(i) g2+ 2 g2+ p2 +[,2ac *ZBb]

a2+ p2+2ab p2+c2+2bC

=| a2+ c2-2ac a2+ p2-2ab

@+ b)? (b+q)?

=[(@a-92 (a-b)?

-14-6 1276

8516 805
(i) +
285 324
-1+124+7-6+6
8+8 5+016+5
2+3 8+2 5+4

MmMN1no
16 521
510 9

cos?x  sinx sin?x  cos?x,

('V)[Sinzx cos?x +[coszx sinzx]

11
:[‘I ‘I] ( Sin2X+coszX=1)

#419909
Topic: Operations on Matrices
12-3 3-12 412

50 2 425 32
IfA= 1211 B= 203 and C = 1_23,thencompute(Ahgand(B—q.AIso,verifythatA+(,13—q:(,4+57—c

Solution
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12-3 3-12
50 2 425

A*B=ly 1 1(M 203

143 2-1-3+2 41 -1
5+40+2 2+57 f92 7
“l1+2-1+40 1+3 |7 |3-14

3-12 412
425 [o32
“l203|71-23

3-4 -1-1 2-2  -1-20
4-0 2-3 5-2] [4-13
“l2-10-(-23-3|7|1 20

12-3 -1-20
50 2 4 -13

AYB-A=4 14|11 20

1+(-02+(-2)-3+0 00 -3
5+4 0+(-1 2+3 9-15
141 -1+2 1+0 | |21 1

41-1 412
927 032

ArB-C=l3 14]7|1-23

4-4 1-1 -1-2 00-3
9-0 2-3 7-2] [9-15
3-1-1-(-2)4-3]| |21 1

Hence, we have verified that A+ (B- O = (A+ B - C

#419910

Topic: Properties of Matrices
2 5 23
2.2 229
313 55
12 12
3 3 3 55

2

fad722andpd 7 6 5,'(hen compute 34 - 58.
3 3 55

Solution
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N wWIN =
WIN winhgwla

3A-5B=

WIN Wwl= wlIN

glN al= alN

alo aln galw
]

235 235 000
124] [124] [ooo0

“1762[ 762|000

#419911
Topic: Operations on Matrices

cos®  sin@ sin@ -cosf
Simp“fyicose[—sine cose]+5in9[cose sine]

Solution
cosf sinf sin@ -cosO
COSi*SinG cos@]*Sine[cose sin@ ]
cos20  cosBsing sin20  —sinBcosh,
=|-sinBcos®  cos26 ]+ sinBcosO sin26 ]
cos26 + sin20 cosBsind - sinfcosh
=| -sinBcos6 + sinBcosd cos20 + sin26
10
-lo 1]
#419912
Topic: Operations on Matrices
Find xand v, if
7 O 3 0
HXx+y=|2 5] and x - y:[o 3]
2 3 2 -2

(ii)2x+3Y=[4 oland 3x+2v=[_; &

Solution

Adding equations (1) and (2), we get:
7 0 3 0 7+3 0+0 10 0
2X=[2 5}+[o 3]:[2+o 5+3]=[2 8]
1.10 O 5 0
~'-X=E[2 8]=[1 4]

7 0
Now, X+ Y:[2 5]

5 0 70
=>[1 4]+Y:[2 5
7 0 50

]
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7-5 0-0

Rk
y:[1 1]

2 3
(ii)2x+3Yz[4 o]....(3)

2 -2
3X+2Y:[_1 5 ]....(4)

Multiplying equation (3) with (4), we get:
2 3
2(2X+3Y) = 2[4 o]

4 6
=>4X+6Y=|8 O](S)

Multiplying equation (4) with (3), we get :

3(3X+2Y) = 4 s ]

6 -6
= 9X+6Y=|-3 15] ..... (6)

From (5) and (6), we have:
4 6 6 -6
(4X+6Y)7(9X+6Y):[8 O}*[—3 15]

4-6 6-(-6), -2 12
=>*5X=[8—(—3) 0-15 |=| 1 —15]

2 3
2X+3Y=|4 o]
Now,
2 n
5 5
2 3
n
=>2-; 3 +3Y:[4 o]
4 24
5 5
2 3
22
>-7 6 +3Y=[4 o]
LR
5 5 5 3
22
s-5 6 +3Y:[4 o]
4 24
5 5
2 3
22
a3Y:[4 o]——g 6
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4 24 6 39
2-F 3+7 5 5
22 42
=3Y={4+ - 0-6| 4 5 2
§ » 2 B
5 5 5 5
Ja2 | |1 _
Y= 3 E 2| 5 2|
#419913
Topic: Operations on Matrices
3 2 10

Find x, if y:[1 4]and 2X+ y:[,3 2]

Solution

2xv<[3 2] O
!

0 3 2 1-3 0-2

s 41

-2 -2
=2X=|-4 -2

3 2 1
= 2X+11 4]:[—3
1

1.-2 -2 -1 -1
cx-3a ][ A

#419914
Topic: Operations on Matrices

13 yo 56
Findxandy,ifz[o X]+[1 2]:[1 8]

Solution
1 3 y O 5 6

2 6 y O 5 6
=>[o 2XH1 ZH1 8]

2+y 6 5 6
= [ 1 2x+ 2] = [1 8]
Comparing the corresponding elements of these two matrices, we have:
2+y=5=y=3

and 2x+2=8 = x=3

~ x=3and y=3

#419915
Topic: Operations on Matrices

X z 1 1 3 5
Solvetheequationforx,y,zandtifz[y t]+3[0 2]:3[4 6]

Solution
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X z I 3 5
2x 2z 3 -3 9 15
=>[2y 2t]+[0 6]:[12 18]
2x+3 2z-3 9 15
=>|: 2y 2t+6:|:[12 18]
Comparing the corresponding elements of these two matrices, we get:
2x+3=9=>2x=6=>x=3
2y=12=>y=6
2z-3=15=>2z=18=>2=9
2t+6=18=2t=12t=6

#x=3,y=6,z=9and t=6

#419916
Topic: Operations on Matrices

2 -1 10
Find values of xand y.

Solution

2 -1 10
2x -y 10
2x-y, 10
Comparing the corresponding elements of these two matrices,
weget 2x-y=10and3x+y=5
Solving these we get,

x=3 and y= -4

#419917
Topic: Operations on Matrices

y x 6 4 Xty

Given;s[j A3 e ]

Find the values of x, y, zand w.

Solution
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Xy X 6 4 Xty

3[2 W]=[—1 2W]+[Z+W 3 ]
3x 3y xt4 6+xty,

=>[32 3W]:[—1+Z+W 2W+3]

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

3x=x+4

= 2x=4

=>x=2

3y=6+x+y

=>2y=6+x=6+2=8

>y=4

3w=2w+3

=>w=3

3z= -1+z+w

=>2z=-1+w=-1+3=2

=z=1

ax=2,y=4,z=1and w=3

#419918
Topic: Operations on Matrices
cosx -—sinx O

sinx  cosx

0
IfAxX) = 0 0 1 , show that Ax)Ay) = Ax+))

Solution
cosx -sinx O cosy -siny O
sinx cosx O siny cosy O

9=l 0 o 1M o0 o 1

cos(x+y) —sin(x+ ) O

sin(x+y) cos(x+)) 0
Rxen=l o o 1

AXAY

cosx —-sinx0 cosy-siny O
sinx cosx O] siny cosy O
0 o 1 0 (O

cosxcosy - sinxsiny + 0 —cosxsiny — sinxcosy + 0 O
sinxcosy + cosxsiny + O —sinxsiny + cosxcosy + 0 O
0 0 0

cos(x+)) —sin(x+)) O
sin(x+)) cos(x+)) O

0 0 1
= Ax+y)
 AOAY = Ax+ )
#419919

Topic: Operations on Matrices
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Show that
5 -1_2 5 -1

oo T E )

Solution
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(i)[z _71][2 l]

5(2)-13) 5()-14)
:[6(2)+7(3) 6(1)+7(4)]

10-3 5-4 7 1
:[12+21 6+28:|:{33 34

]

L2(5)+16)  2(-1)+1(7)
=13(5)+4(6) 3(-1+ 4(7)]

_10+6 -2+7 6 5
=115+24 f3+28]=[39 25]

5 -1.2 1, 2 1.5 -1

£OF9E T

123 -110
o100 -11

(ii)
010({234

A-1+20)+3(2) 1N+2(-1)+3(3) 10)+2(1) +3(4)
O(-1+10)+0(2) O(M+1-1+0(3) O(0)+171)+ O(4)]

(=1+10)+0(2) 1()+1(-1+0(3) NO)+1(1)+0(4)

5814

0-11
“l-10 1

-110 123

0-11]010
2 34010

1M +10)+0(1)  —12) +1(1) +0(1)  —1(3) + 1(0) + O(0)
[0+ (= 0(0) +1(1) 0(2) + (= 1)(1) +1(1) O(3) + (-~ 1)(0) + 1(0)
Tl 20 +3(0)+4(1)  2(2)+3() +4(1)  2(3) + 3(0) + 4(0)

-1-1-3
100
e n e
123 -110 -110123

010T0-11] fo-11T010
“lo1ol234|7|234|010

#420560
Topic: Properties of Matrices

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4... 13/38



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+4206...

201
213

Find p2-54+64ifA= 1-10

Solution

We have 42 = Ax A
201201
213213
“l1-10[1-10

22)+0(2) +1(1)  2(0)+ 0 +1(-1)  2(1) + 0(3) + 1(0)
2(2)+12)+3() 200 +1N+3(=1)  2() +1(3) +3(0)
Z12) + (= 1) + 0(1) 1(0) + (- (1) + O(— 1) 1(1) + (- )(3) + 0(0)

4+0+10+0+12+0+0
4+2+30+1-32+3+0
2-2+00-1+01-3+0

5-12
9-25
0-1-2

~ A2-5A+6/

5-12 201 100
9-2571 [213] [o10
“lo-1-2|791-10["9001

5-12 10 0 5 600

9-25 10 5 15| [060

“lo-1-2|7|s-50|"0086

5-10-1-0 2-5 600
9-10-2-55-15] [060
0-5 -1+5-2-0|"006

5-1-3 600
-1-7-10] 060
54 -2|"o0s6

-5+6-1+0 -3+0
-1+0-7+6-10+0
-5+0 4+0 -2+6

1-1-3
-1-1-10
-54 4

#420561
Topic: Properties of Matrices
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102

021
IfA= 203,provethatA3—6A2+7A+2/=O
Solution
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102 102
. 0217021
A*=AA=503(203

1+0+40+0+02+0+6 508
0+0+20+4+00+2+3 245

“|2+0+60+0+04+0+9|7|8013

Now, A3 =52 A

508 102
2451021

“|8013|203

5+0+16 0+0+810+0+24
2+0+10 0+8+0 4+4+15

“|8+0+260+0+016+0+39

21034
12 823
34055

L A3-642+7A+2/

21034 508 102 100
12823] 2451 fo21] [o10
34055 980137 1203["9001

21034 30048 701 200
128231 [122430] o1 7] [0o20
34055748 0 78| 7|14 0 21/ {002

21+7+2 0+0+034+14+0 30 0 48
12+0+0 8+14+223+7+0] [12 2430
34+14+00+0+055+21+2| |48 0 78

30 0 48 30 0 48
12 24 30] [12 24 30
48 0 78| |48 0 78

000
000
ooo|"

~ A3-642+T7A+2/=0

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+4206...

#420562
Topic: Properties of Matrices
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3 -2 10
|fA:[4 _2}and/:[0 1],findksothatA2:kA—2/

Solution
3 -2.3 -2
A2=A-A=[4 —2][4 —2]
3@)+(-2)4) 3(-2+(-2(-2 1 -2
=[4(3)+<—2)(4) 4(—2)+(—2)(—2)]=[4 _4]

Now, 42 = kA -2/

A2=KA-2/
1 -2, 3 -2 1

(EREEY

x~
I

N

x

e

1 -2, 3k-2 2k
:[ 4k -2k~ 2]

Comparing the corresponding element, we have:

3k-2=1

=3k=3

= k=1

#420563
Topic: Properties of Matrices

0 -tan=
a cosa -sina
If A< tan- 0 |[and /is the identity matrix of order 2, show that /+ A = (/- A)[ sina  cosa

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4... 17/38
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LH.S.
=/+A

(o} ftang

1 —tan‘—’
a
= tan3 1 0]
and R.H.S.

cosa -—sina
=0~ A)[ sina cosa]

0 —tanE

1 0 .
wnd o |cosa -sina
H° [ sina cosa]

a

1 —-tan—
a cosa -—sina
tano 1 [sina cosa]

. a . a
cosa + smatan; —sina + cosatan—

a . . a
—coscrtanz +sina smo‘tanz + cosa

a
a . a a (200527 -1 a
a a a
- 2sin25 + 2sin-—cos—tan— -2sin= +cos= + [©€0572 tan—
1-2sin25 + 2sin>cos_tan= 2 2 ( >
7 2% a
2cos25 -1 a . a a a a a a
- 2 tan— + 2sin—cos— in— Ztan= +1-2cin2
( 3 > > 2sin cosztan2 1-2sin?5
a a Jsi a a+2 L a a a
1-2sin235 + 2sin?3 sinZcos> sinjcos> tan
2si a a a+2 . a+ a a a
= ~2sinJcos-tan> + 2sin> + cos 2sin?5 +1- 2sin?5
a
1 —tan—
a
=[tan— 1
2

Clearly L.H.S. = R.H.S. Hence proved

#420565
Topic: Properties of Matrices

The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10 dozen economics books. Their selling prices are Rs 80, Rs 60 and Rs 40 each

respectively. Find the total amount the bookshop will receive from selling all the books using matrix algebra.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4... 18/38
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The bookshop has 10 dozen chemistry books, 8 dozen physics books, and 10 dozen economics books.
The selling prices of a chemistry book, a physics book and an economics book are respectively given as Rs 80, Rs 60 and Rs 40.

The total amount of money that will be received from the sale of all these books can be represented in the form of a matrix as:
80
60

[0 & 10]

= 1210 x 80 + 8 x 60 + 10 x 40]
= 12(800 + 480 + 400)

= 12(1680)

= 20160

Thus, the bookshop will receive Rs 20160 from the sale of all these books.

#420566
Topic: Matrices

Passage

Assume X, Y, Z, wand pare matrices of order 2 x n, 3 x k, 2 x p, n x 3 and p x k, respectively.

The restriction on p, kand p so that py + Wy will be defined are:

3] wesoe

B kis arbitary, p = 2
C pis arbitary, k= 3
D k=2,p=3
Solution
In this, order of p= px k
Orderof Ww=nx3
Orderof y=3x k
Thus, order of py = p x k, when k= 3.

And the order of Wy = px k, where p=n

Thus option (A) is correct.

#420567
Topic: Operations on Matrices

Passage

Assume X; Y, z, Wand pare matrices of order 2 x n,3 x k, 2 x p, n x 3 and p x k, respectively.

If n = p, then the order of the matrix 7x - 57is:

A px2
2xn
C nx3
D pxn
Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4... 19/38
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In this, order of X=2 x n

and orderof z=2xp
Therefore, n=p

Hence order of 7X-57=2 x n.

Thus option (B) is correct.

#420568
Topic: Transpose of a Matrix

Find the transpose of each of the following matrices:

-1 5 6
[v3 5 6
(i) 3 -1
Solution
5
1
2 5 1
(jLet A= 2 ,thenATz[ 2 ]
=1

(ijLet A = [2 3],then AT = [_1 3]

-156 -14/32
V356 5 5 3
il Let A = ,then 47 =
UEtA= 3 A6 g -1
#420569
Topic: Transpose of a Matrix
-1 2 3 -4 1 -5
If > 709 d ! 20 h fy th
= = , t ify that
A P 1an B 13 en verify tha

(NA+BT=aAT+BT

(ia-BT=AT-BT

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4...

20/38



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+4206...

We have:

-
N
o N =
- W -

41 23 -4 1 -5 -5 6 -1
s 791 2 0] [3 9 4
A*YB S 1 q[ff1 3 1]|7]-2 9 2

Hence, we have verified that (4 + 7= AT+ gT
-123 -41-5
) 579 120
WA=B=_ 5191|7131
34-3
15-2
“4-8"|gg o

-123 -41-5 34-3
579 120 15-2

T- pT = — =
ATBE T 2911317890

Hence, we have proved that (4 - gy7= A7 - gT.

#420570
Topic: Transpose of a Matrix

3 4
1 2 -1 21
IfpA = o 1 and B = [ 1 2 3], then verify that:

(ha+B =A+E

(iNa-B'=A-B

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4...
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(i) It is known that A4 = (A')'

Therefore, we have:
3 -1 0

A=l4 2 1]

-11

22
B=lq13
3 10, -1 2 1

w0

25

14
TATE Ty

34 -11 25
oo [121 [22] [14
A+B=o1}+[13=14

Thus, we have verified that (A+ 3)' =A+5.
3 .10, -1 21, 4 -3 -1
Aa-B={a 2 1]|-[1 2 3]=[3 0 —2}

43
30
TASB T
11 43
1-2

34
o121 22) [-30
ATBZo 1Tl 13]7|-

Thus, we have verified that (4 - g’ = o'~ B’

#420571
Topic: Transpose of a Matrix

-2 3 -1 0
IfA':[1 2]and3:[1 2],thenfind(A+2B,'.

Solution

We know that A = (A)

-2 1 -1 0, -2 1, -2 0, -4 1
.-.A+ZB:[3 2]+2[1 2]=[3 2]+[2 4]=[5 6]
-4 5
(A+2Bq':[ 1 6]

#420572
Topic: Transpose of a Matrix

For the matrices A and g, verify that (45 = g'4 where

-4
i)A= 3 B:[‘1 2 1]
0
1
ia=|_ le=[" "5 7]
Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4... 22/38
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1 -1 21

-4 4-8-4
bag<| -1 2 172
Wag= 51l “l-36 3
14 -3
f2-86
(AB) = 1 -4 3
-1
2

Now, 4" = [1 -4 3], B =

-1 -1 4 -3

2 [2-86
oo | % -4 3.
=BA= 17| 1 _4 3

Hence, we have verified that (45" = 5'A’

0 000
) 1, 157
Was=|,|f “l121014
012
_fos10
“(AB) T 714
1
5

Now. 4'=[0 1 2] 5

1 012

5 0510
o Plro 129
A=l 150714

Hence, we have proved that (A@’ =BA

#420573
Topic: Transpose of a Matrix

cosa sina
If@i)A= [—sina cosa]’ then verify that 4’4 =/

sina  cosa,
(i) A= [—cosa sina]v then verify that 4'4 =/

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4...
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cosa sina_
() A=|-sina cosa

cosa sina_
~ A =|sina cosa

cosa -—sina_ cosa sina
AA:[sina cosa || -sina  cosa

(cosa)(cosa) + (- sina)( — sina) (cosa)(sina) + ( — sina)(cosa)

= [ (sina)(cosa) + (cosa)( — sina) (sina)(sina) + (cosa)(cosa)
cos2a+ sin2a sinacosa - sinacosa
=| sinacosa - sinacosa sin2d + cos2a
10

Hence, we have verified that 4’4 = /

sina  cosa
(ii)A=[—cosa sina]

sina  —cosa,
S A= [cosa sina ]
sina  -cosa_. sina  cosa

AA:[cosa sina [—cosa sina

sina  -cosa_. sina  cosa
[cosa sina ][—cosa sina

(sina)(sina) + (- cosa)( — cosa) (sina)(cosa) — ( — cosa)(sina)
=] (cosa)(cosa) + (sina)( — cosa) (cosa)(cosa) + (sina)(sina)
sin2a + cos2a sinacosa - sinacosa
=| sinacosa - sinacosa cos2a+ sin2a
17 0

Jo 1)

Hence, we have verified that 4'A = /

#420574
Topic: Symmetric and Skew Symmetric Matrix
1-15
-121
(i) Show that the matrix A = 513 is a symmetric matrix
011
-10 1
(i) Show that the matrix A = 1-10 is a skew symmetric matrix.
Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4...
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(i) We have :
1-15
121
A=ls 1374
A=A

Hence, A is @ Symmetric matrix.

(i) We have:

01-1 01 -1
101 10 1
A=l 190l | 110|774
“A=-A

Hence, A is a skew symmetric matrix.

#420575
Topic: Symmetric and Skew Symmetric Matrix

15
For the matrix 4 = [6 7], verify that

(i) (A + Av) is a symmetric matrix

(i) (A - A‘) is a skew symmetric matrix.

Solution
15

A'=[6 7]
1 5. 1 6, 2 1
(i)A+A':[6 7]+[5 7]:[11 14]
2 1

(A+A) :[11 1B|=A+A

Hence, (A + A') is a symmetric matrix.

(i) \displaystyle A-{ A Y{ \prime }=\begin{bmatrix}1& 5\\ 6 & 7 \end{bmatrix}-\begin{bmatrix} 1 & 6 \\ 5 & 7 \end{bmatrix}=\begin{bmatrix} 0 & -1\\ 1 & 0 \end{bmatrix}
\displaystyle \therefore \left( A-{ A }{ \prime }\right)' =\begin{bmatrix} 0 & -1\\ 1 & 0 \end{bmatrix}=-\begin{bmatrix} 0 & -1\\ 1 & 0 \end{bmatrix}=-\left( A-{ A }*{ \prime }\right)

Hence, \displaystyle \left( A-{ A }*{ \prime }\right) is a skew symmetric matrix.

#420576
Topic: Transpose of a Matrix

Find \displaystyle \frac { 1 }{ 2 } \left( A+{ A T }\right) and \displaystyle \frac {1} 2 }\left( A{ AY T }\right), when \displaystyle A=\left[ \begin{matrix} O \\ -a \\ -b

\end{matrix}\begin{matrix} a \\ 0 \\ -c \end{matrix\begin{matrix} b \\ ¢ \\ O \end{matrix} \right]

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4...
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\displaystyle A=\left[ \begin{matrix} O \\ -a \\ -b \end{matrix}\begin{matrix} a \\ 0 \\ -c \end{matrix\begin{matrix} b \\ ¢ \\ 0 \end{matrix} \right]

The given matrix is

\displaystyle A=\left[ \begin{matrix} O \\ -a \\ -b \end{matrix}\begin{matrix} a \\ 0 \\ -c \end{matrix\begin{matrix} b \\ ¢ \\ O \end{matrix} \right]

\displaystyle \therefore { AY{ T }=\left] \begin{matrix} O \\ a \\ b \end{matrix\begin{matrix} -a \\ 0 \\ ¢ \end{matrix)\begin{matrix} -b \\ -c \\ 0 \end{matrix} \right]

\displaystyle A+{ AY T }=\left[ \begin{matrix} O \\ -a \\ -b \end{matrix\begin{matrix} a \\ 0 \\ -c \end{matrix}\begin{matrix} b \\ ¢ \\ 0 \end{matrix} \right] H\left[ \begin{matrix} O \\ a \\
b \end{matrix}\begin{matrix} -a \\ 0 \\ ¢ \end{matrix\begin{matrix} -b \\ -c \\ O \end{matrix} \right] =\left[ \begin{matrix} O \\ O \\ 0 \end{matrix}\begin{matrix} 0 \\ 0 \\ O
\end{matrix}\begin{matrix} O \\ O \\ 0 \end{matrix} \right]

\displaystyle \therefore \frac { 1}{ 2 }\left( A+{ AY{ T }\right) =\left[ \begin{matrix} O \\ 0 \\ 0 \end{matrix)\begin{matrix} 0 \\ 0 \\ O \end{matrix}\begin{matrix} 0 \\ 0 \\ O \end{matrix}
\right]

Now, \displaystyle A-{ A T }=\left] \begin{matrix} 0 \\ -a \\ -b \end{matrix\begin{matrix} a \\ 0 \\ -c \end{matrixj\begin{matrix} b \\ ¢ \\ 0 \end{matrix} \right] -\left] \begin{matrix} O \\
a \\ b \end{matrix)\begin{matrix} -a \\ 0 \\ ¢ \end{matrix\begin{matrix} -b \\ -c \\ 0 \end{matrix} \right] =\left[ \begin{matrix} O \\ -2a \\ -2b \end{matrix}\begin{matrix} 2a \\ 0 \\ -2c
\end{matrix\begin{matrix} 2b \\ 2c \\ 0 \end{matrix} \right]

\displaystyle \therefore \frac { 1}{ 2 } \left( A-{ A} T } \right) =\left] \begin{matrix} O \\ -a \\ -b \end{matrixj\begin{matrix} a \\ 0 \\ -c \end{matrix)\begin{matrix} b \\ \\ 0 \end{matrix}

\right]

#420577
Topic: Symmetric and Skew Symmetric Matrix

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

(i) \displaystyle \begin{bmatrix} 3 & 5 \\ 1 & -1 \end{bmatrix}

(ii) \displaystyle \left[ \begin{matrix} 6 \\ -2 \\ 2 \end{matrix}\begin{matrix} -2 \\ 3 \\ -1 \end{matrix}\begin{matrix} 2 \\ -1 \\ 3 \end{matrix} \right]
(iii) \displaystyle \left] \begin{matrix} 3 \\ -2 \\ -4 \end{matrix\begin{matrix} 3 \\ -2 \\ -5 \end{matrix\begin{matrix} -1 \\ 1\\ 2 \end{matrix} \right]

(iv) \displaystyle \begin{bmatrix} 1 & 5 \\ -1 & 2 \end{bmatrix}

Solution

(i) Let \displaystyle A=\begin{bmatrix} 3 & 5\\ 1 & -1\end{bmatrix}, then \quad { A }){ \prime }=\begin{bmatrix} 3 & 1\\ 5 & -1\end{bmatrix}

Now, \displaystyle A+ A }*{ \prime }=\begin{bmatrix} 3 & 5 \\ 1 & -1\end{bmatrix}+\begin{bmatrix} 3 & 1\\ 5 & -1 \end{bmatrix}=\begin{bmatrix} 6 & 6 \\ 6 & -2 \end{bmatrix}

Let \displaystyle P=\frac { 1}{ 2 } \left( A+{ A }*{ \prime }\right) =\frac { 1}{ 2 } \begin{bmatrix} 6 & 6 \\ 6 & -2 \end{bmatrix}=\begin{bmatrix} 3 & 3 \\ 3 & -1\end{bmatrix}

Now, \displaystyle { P }{ \prime }=\begin{bmatrix} 3 & 3 \\ 3 & -1 \end{bmatrix}=P

Thus, \displaystyle P=\frac { 1} 2 } \left( A+ A }}{ \prime }\right) is a symmetric matrix.

Now, \displaystyle A-{ A }*{ \prime }=\begin{bmatrix} 3 & 5 \\ 1 & -1\end{bmatrix}-\begin{bmatrix} 3 & 1\\ 5 & -1 \end{bmatrix}=\begin{bmatrix} 0 & 4 \\ -4 & 0 \end{bmatrix}

Let \displaystyle Q=\frac { 1}{ 2 }\left( A{ A }*{ \prime }\right) =\frac { 1}{ 2 } \begin{bmatrix} O & 4 \\ -4 & O \end{bmatrix}=\begin{bmatrix} 0 & 2 \\ -2 & 0 \end{bmatrix}

Now, \displaystyle { Q }){ \prime }=\begin{bmatrix} 0 & 2 \\ -2 & 0 \end{bmatrix}=Q

Thus, \displaystyle Q=\frac { 1){ 2 } \left( A-{ A }*{ \prime }\right) is a skew-symmetric matrix.

Representing A as sum of P and Q:

\displaystyle P+Q=\begin{bmatrix} 3 & 3 \\ 3 & -1 \end{bmatrix}+\begin{bmatrix} 0 & 2 \\ -2 & 0 \end{bmatrix}=\begin{bmatrix} 3 & 5 \\ 1 & -1 \end{bmatrix}=A

(i) Let \displaystyle =\left[ \begin{matrix} 6 \\ -2 \\ 2 \end{matrix\begin{matrix} -2 \\ 3 \\ -1 \end{matrix\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] , then \quad { A }{ \prime }=\left[
\begin{matrix} 6 \\ -2 \\ 2 \end{matrix}\begin{matrix} -2 \\ 3 \\ -1 \end{matrix)\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right]

Now, \displaystyle A+{ A Y \prime }=\left[ \begin{matrix} 6 \\ -2 \\ 2 \end{matrix\begin{matrix} -2 \\ 3 \\ -1 \end{matrix)\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] +\left
\begin{matrix} 6 \\ -2 \\ 2 \end{matrix}\begin{matrix} -2 \\ 3 \\ -1 \end{matrix\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] =\left[ \begin{matrix} 12 \\ -4 \\ 4 \end{matrix)\begin{matrix} -4
\\ 6 \\ -2 \end{matrix}\begin{matrix} 4 \\ -2 \\ 6 \end{matrix} \right]

Let \displaystyle P=\frac { 1}{ 2 } \left( A+{ A }*{\prime }\right) =\frac { 1) 2 } \left \begin{matrix} 12 \\ -4 \\ 4 \end{matrix}\begin{matrix} -4 \\ 6 \\ -2 \end{matrix)\begin{matrix} 4 \\ -2 \\
6 \end{matrix} \right] =\left[ \begin{matrix} 6 \\ -2 \\ 2 \end{matrix)\begin{matrix} -2 \\ 3 \\ -1\end{matrix\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right]

Now, \displaystyle { P }*{ \prime }=\left] \begin{matrix} 6 \\ -2 \\ 2 \end{matrix\begin{matrix} -2 \\ 3 \\ -1 \end{matrix}\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] =P

Thus, \displaystyle P=\frac { 1}{ 2 } \left( A+{ A }*{ \prime }\right) is a symmetric matrix.

Now, \displaystyle A-{ A }*{ \prime }=\left] \begin{matrix} 6 \\ -2 \\ 2 \end{matrix\begin{matrix} -2 \\ 3 \\ -1 \end{matrix)\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] -\left[ \begin{matrix}
6 \\ -2 \\ 2 \end{matrix}\begin{matrix} -2 \\ 3 \\ -1 \end{matrix\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] =\left[ \begin{matrix} O \\ 0 \\ 0 \end{matrix\begin{matrix} 0 \ 0 \\ O
\end{matrix}\begin{matrix} O \\ 0 \\ 0 \end{matrix} \right]

Let \displaystyle Q=\frac { 1){ 2 } \left( A-{ A }{ \prime }\right) =\left[ \begin{matrix} 0 \\ 0 \\ 0 \end{matrix\begin{matrix} O \\ 0 \\ 0 \end{matrix}\begin{matrix} 0 \\ 0 \\ O \end{matrix}
\right]

Now, \displaystyle { Q }Y{ \prime }=\left[ \begin{matrix} O \\ 0 \\ 0 \end{matrix\begin{matrix} 0 \\ O \\ O \end{matrix)\begin{matrix} 0 \\ 0 \\ O \end{matrix} \right] =-Q

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=419919%2C+420603%2C+4... 26/38
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Thus, \displaystyle Q=\frac { 1}{ 2 } \left( A-{ A }*{ \prime }\right) is a swek-symmetric matrix.
Representing A as sum of P and Q:
\displaystyle P+Q=\left[ \begin{matrix} 6 \\ -2 \\ 2 \end{matrix}\begin{matrix} -2 \\ 3 \\ -1\end{matrix)\begin{matrix} 2 \\ -1 \\ 3 \end{matrix} \right] H\left[ \begin{matrix} 0 \\ 0 \\ O
\end{matrix)\begin{matrix} 0 \\ 0 \\ 0 \end{matrix\begin{matrix} 0 \\ 0 \\ 0 \end{matrix} \right] =\left[ \begin{matrix} 6 \\ -2 \\ 2 \end{matrix}\begin{matrix} -2 \\ 3 \\ -1
\end{matrix)\begin{matrix} 2 \\ -1\\ 3 \end{matrix} \right] =A
(iii) Let \displaystyle A=\left[ \begin{matrix} 3 \\ -2 \\ -4 \end{matrix\begin{matrix} 3 \\ -2 \\ -5 \end{matrix)\begin{matrix} -1 \\ 1\\ 2 \end{matrix} \right] , then \quad { A }*{ \prime }=\left
\begin{matrix} 3 \\ 3 \\ -1 \end{matrix\begin{matrix} -2 \\ -2 \\ 1 \end{matrix}\begin{matrix} -4 \\ -5 \\ 2 \end{matrix} \right]
Now, \displaystyle A+ A Y*{\prime }=\left] \begin{matrix} 3 \\ -2 \\ -4 \end{matrix)\begin{matrix} 3 \\ -2 \\ -5 \end{matrix)\begin{matrix} -1 \\ 1\\ 2 \end{matrix} \right] +\left[
\begin{matrix} 3 \\ 3 \\ -1 \end{matrix\begin{matrix} -2 \\ -2 \\ 1 \end{matrix}\begin{matrix} -4 \\ -5 \\ 2 \end{matrix} \right] =\left[ \begin{matrix} 6 \\ 1\\ -5 \end{matrix}\begin{matrix} 1 \\
-4 \\ -4 \end{matrix\begin{matrix} -5 \\ -4 \\ 4 \end{matrix} \right]
Let \displaystyle P=\frac { 1}{ 2 }\left( A+{ A Y} \prime }\right) =\frac { 1)}{ 2 } \left[ \begin{matrix} 6 \\ 1\\ -5 \end{matrix\begin{matrix} 1 \\ -4 \\ -4 \end{matrix\begin{matrix} -5 \\ -4 \\ 4
\end{matrix} \right] =\left[ \begin{matrix} 3\ \frac {1} 2} \\-\frac { 5 }{ 2 } \end{matrix\begin{matrix} \frac {1} 2} \\ -2 \\ -2 \end{matrix)\begin{matrix} -\frac {5 {2} \\-2\\ 2
\end{matrix} \right]
Now, \displaystyle P \prime }=\left[ \begin{matrix} 3 \\frac {1} 2} \-\frac{ 5 }{ 2} \end{matrix\begin{matrix} \frac {1}{ 2} \\ -2 \\ -2 \end{matrix\begin{matrix} -\frac { 5} 2} \\
-2 \\ 2 \end{matrix} \right] =P
Thus, \displaystyle P=\frac { 1}{ 2 } \left( A+ A }*{ \prime }\right) is a symmetric matrix.
Now, \displaystyle \left( A-{ A }*{ \prime }\right) =\left[ \begin{matrix} 3 \\ -2 \\ -4 \end{matrix)\begin{matrix} 3 \\ -2 \\ -5 \end{matrix}\begin{matrix} -1\\ 1 \\ 2 \end{matrix} \right] -\left[
\begin{matrix} 3 \\ 3 \\ -1 \end{matrix\begin{matrix} -2 \\ -2 \\ 1 \end{matrix}\begin{matrix} -4 \\ -5 \\ 2 \end{matrix} \right] =\left[ \begin{matrix} O \\ -5 \\ -3 \end{matrix}\begin{matrix} 5
\\ 0 \\ -6 \end{matrix\begin{matrix} 3 \\ 6 \\ O \end{matrix} \right]
Let \displaystyle Q=\frac { 1}{ 2 }\left( A-{ A Y{ \prime }\right) =\frac { 1){ 2 } \left[ \begin{matrix} O \\ -5 \\ -3 \end{matrix}\begin{matrix} 5 \\ 0 \\ -6 \end{matrix)\begin{matrix} 3 \\ 6 \\ O
\end{matrix} \right] =\left[ \begin{matrix} O \ -\frac { 5} 2} \\ -\frac { 3 }{ 2 } \end{matrix)\begin{matrix} \frac { 5} 2} \\ 0 \\ -3 \end{matrix)\begin{matrix} \frac {3} 2} WO\ O
\end{matrix} \right]
Now, \displaystyle Q*{ \prime }=\left[ \begin{matrix} O \ -\frac { 5 { 2} \\ -\frac { 3}{ 2} \end{matrix)\begin{matrix} \frac { 5} 2 } \\ 0 \\ -3 \end{matrix}\begin{matrix} \frac {3} 2} \\
0 \\ 0 \end{matrix} \right] =Q
Thus, \displaystyle Q=\frac { 1){ 2 } \left( A-{ A }*{ \prime }\right) is a skew-symmetric matrix.
Representing A as the sum of P and Q:
\displaystyle P+Q=\left[ \begin{matrix} 3 \\frac {1}{ 2} \\-\frac { 5 { 2 } \end{matrix}\begin{matrix} \frac { 1}{ 2} \ -2 \\ -2 \end{matrix}\begin{matrix} -\frac {5} 2} \\-2\ 2
\end{matrix} \right] H\left[ \begin{matrix} 0 \\ -\frac { 5} 2} \\ -\frac { 3 }{ 2 } \end{matrix)\begin{matrix} \frac { 5} 2} \\ 0 \\ -3 \end{matrix)\begin{matrix} \frac {3} 2} WO\ O
\end{matrix} \right] =\left[ \begin{matrix} 3 \\ -2 \\ -4 \end{matrix\begin{matrix} 3 \\ -2 \\ -5 \end{matrix}\begin{matrix} -1 \\ 1 \\ 2 \end{matrix} \right] =A
(iv) Let \displaystyle A=\begin{bmatrix} 1& 5 \\ -1 & 2 \end{bmatrix}, then \quad { A }}{ \prime }=\begin{bmatrix} 1 & -1\\ 5 & 2 \end{bmatrix}
Now, \displaystyle A+{ A }{ \prime }=\begin{bmatrix} 1& 5 \\ -1 & 2 \end{bmatrix}+\begin{bmatrix} 1 & -1\\ 5 & 2 \end{bmatrix}=\begin{bmatrix} 2 & 4 \\ 4 & 4 \end{bmatrix}
Let \displaystyle P=\frac { 1} 2 }\left( A+{ A }*{ \prime }\right) =\begin{bmatrix} 1 & 2 \\ 2 & 2 \end{bmatrix}
Now, \displaystyle { P }*{ \prime }=\begin{bmatrix} 1 & 2 \\ 2 & 2 \end{bmatrix}=P
Thus, \displaystyle P=\frac { 1} 2 } \left( A+{ A }*{ \prime }\right) is a symmetric matrix.
Now, \displaystyle A-{ A Y*{ \prime }=\begin{bmatrix}1& 5 \\ -1 & 2 \end{bmatrix}+\begin{bmatrix} 1 & -1\\ 5 & 2 \end{bmatrix}=\begin{bmatrix} 0 & 6 \\ -6 & 0 \end{bmatrix}
Let \displaystyle Q=\frac { 1} 2 } \left( A{ A Y*{ \prime } \right) =\begin{bmatrix} 0 & 3 \\ -3 & 0 \end{bmatrix}
Now, \displaystyle { Q }){ \prime }=\begin{bmatrix} 0 & 3 \\ -3 & 0 \end{bmatrix}=Q
Thus, \displaystyle Q=\frac { 1} 2 } \left( A-{ A }*{ \prime }\right) is a skew-symmetric matric.
Representing A as sum of P and Q:

\displaystyle P+Q=\begin{bmatrix} 1 & 2 \\ 2 & 2 \end{bmatrix}+\begin{bmatrix} 0 & 3 \\ -3 & 0 \end{bmatrix}=\begin{bmatrix} 1 & 5 \\ -1 & 2 \end{bmatrix}=A

#420578
Topic: Symmetric and Skew Symmetric Matrix

If A, B are symmetric matrices of same order, then AB-BAis a,

|Z| Skew symmetric matrix

B Symmetric matrix

C Zero matrix
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D Identity matrix
Solution
Given, A and B are symmetric matrices, therefore, we have:

\displaystyle { A }\{ \prime }=A and { B }){ \prime }=B..........(I)

Consider

\displaystyle { \left( AB-BA \right) }{ \prime }={\left( AB \right) }*{ \prime }{ \left( BA \right) }}{ \prime }, \left\because {\left( A-B \right) }*{ \prime }={ A ¥{\prime }{ B }{ \prime }
\right]

\displaystyle ={ B }}{ \prime Y A} \prime } A ¥{\prime } B} \prime }\quad \left\because { \left( AB \right) }{ \prime }={ B }*{\prime } A }}{\prime }\right]

\displaystyle =BA-AB [by (i) ]

\displaystyle =-(AB-BA)

\displaystyle \therefore { \left( AB-BA \right) }}{ \prime }=-\left( AB-BA \right)

Thus, \displaystyle \left( AB-BA \right) is a skew-symmetric matrix.

#420579
Topic: Transpose of a Matrix

If \displaystyle A=\begin{bmatrix}\cos { \alpha } & -\sin {\alpha } \\\sin {\alpha } & \cos {\alpha } \end{bmatrix}, then \displaystyle A+{ A }{ \prime }=l, if the value of \alpha is

A \displaystyle \frac { \pi X 6 }

\displaystyle \frac { \pi { 3}

C \displaystyle n

D \displaystyle \frac {3 \pi { 2}
Solution
\displaystyle A=\begin{bmatrix}\cos {\alpha } & -\sin {\alpha } \\\sin {\alpha } & \cos {\alpha } \end{bmatrix}
\displaystyle \Rightarrow { A }*{ \prime }=\begin{bmatrix} \cos { \alpha } & \sin {\alpha } \\-\sin {\alpha } & \cos {\alpha } \end{bmatrix}
Now, \displaystyle A+ A Y} \prime }=I
\displaystyle \therefore \begin{bmatrix} \cos { \alpha } & -\sin {\alpha } \\sin {\alpha } & \cos {\alpha } \end{bmatrix}t\begin{bmatrix} \cos { \alpha } & \sin {\alpha } \\ -\sin {
\alpha } & \cos {\alpha } \end{bmatrix}=\begin{bmatrix}1& 0 \\ 0 & 1\end{bmatrix}
\displaystyle \Rightarrow \begin{bmatrix} 2\cos { \alpha } & 0 \\ 0 & 2\cos { \alpha } \end{bmatrix}=\begin{bmatrix} 1 & 0 \\ 0 & 1\end{bmatrix}
Comparing the corresponding elements of the two matrics, we have:
\displaystyle 2\cos { \alpha }=1

\displaystyle \Rightarrow \cos { \alpha }=\frac {1} 2 }=\cos { \frac { \pi { 3} }\displaystyle \therefore \alpha =\frac { \pi } 3}

#420597
Topic: Properties of Matrices

Let \displaystyle A=\begin{bmatrix} O & 1\\ 0 & 0 \end{bmatrix}, show that \displaystyle { \left( al+bA \right) }{ n }={ A }{ n JI+n{ a }){ n-1}bA, where | is the identity matrix of order 2

and \displaystyle n\in N

Solution
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It is given that \displaystyle A=\begin{bmatrix} O & 1\\ O & O \end{bmatrix}

To show: \displaystyle P\left( n \right) :{ \left( al+bA \right) }{ n }={ A }*{ n }l+n{ a }*{ n-1}bA,n\in N
We shall prove the result by using the principle of mathematical induction.

For \displaystyle n=1, we have:

\displaystyle P\left( | \right) :\left( al+bA \right) =al+b{ a }}{ O }JA=al+bA

Therefore, the result is true for \displaystyle n=k.

That is,

\displaystyle P\left( k \right) :{ \left( al+bA \right) }*{ k }={ a }"{ k Jl+k{ a }*{ k-1]}bA

Now, we prove that the result is true for \displaystyle n=k+1

Consider

\displaystyle { \left( al+bA \right) }*{ k+1)={ \left( al+bA \right) }*{ k }{ \left( al+bA \right) }
\displaystyle =\left( { a }*{ k JI+k{ a }*{ k-1}bA \right) \left( al+bA \right)

\displaystyle ={ a "( k+1 }l+k{ a }"{ k JbA+{ a )} k JblA+k{ a P k-1 b2 A2}
\displaystyle ={ a }{ k+1 JI\left( k+1\right) { a }*{ k JbA+k{ @ Y k-1 b M2 X A2 }oveeenee Q)]

Now,

\displaystyle { A }}{ 2 }=\begin{bmatrix} 0 & 1\\ O & O \end{bmatrix)\begin{bmatrix} 0 & 1\\ 0 & O \end{bmatrix}=\begin{bmatrix} 0 & 0 \\ O & 0 \end{bmatrix}=0

From (1), we have:

\displaystyle { \left( al+bA \right) }*{ k+1)={ a }*{ k+1 }I\left( k+1\right) { a }{ k }bA+O
\displaystyle ={ a Y\{ k+1 }JI+\left( k+1\right) { a }*{ k JbA

Therefore, the result is true for \displaystyle n=k+1.

Thus, by the principle of mathematical induction, we have:

\displaystyle { \left( al+nA \right) }*(n}={a }(n}l+n{ a }*{ n-1]bA

where \displaystyle A=\begin{bmatrix} 0 & 1\\ O & 0 \end{bmatrix},n\in N

#420598
Topic: Operations on Matrices

If\displaystyle A=\left[ \begin{matrix} 1\\ 1\\ 1 \end{matrix)\begin{matrix} 1\\ 1\\ 1\end{matrix\begin{matrix} 1 \\ 1\ 1\end{matrix} \right] , prove that \displaystyle { A }}{ n }=\left[

\begin{matrix} { 3 3{ n-13\ { 3 { n-1}\\ { 3 1{ n-1 } \end{matrix)\begin{matrix} { 3 }{ n-1 1\ { 3 1\ n-1}\ { 3 { n-1} \end{matrix\begin{matrix} { 3 X{ n-1J\ { 3 1 n-13\\ { 3} n-1}

\end{matrix} \right] ,n\in N

Solution
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Itis given that \displaystyle A=\left[ \begin{matrix} 1\\ 1\\ 1 \end{matrix\begin{matrix} 1\\ 1\\ 1\end{matrix)\begin{matrix} 1\\ 1\\ 1 \end{matrix} \right]

To show: \displaystyle P\left( n \right) :{ A Y{ n }=\left[ \begin{matrix} { 3 }*{ n-1}\\ { 3 }{ n-1}\\ { 3 }}{ n-1 }\end{matrixf\begin{matrix} { 3 n-1}\ {3 n-1}\ {3 n-1}
\end{matrix)\begin{matrix} { 3 }*{ n-13}\\ { 3 ¥ n-1}\\ { 3 }*{ n-1}\end{matrix} \right] ,n\in N

We shall prove that the result by using the principle of mathematical induction .

For \displaystyle n=1, we have:

\displaystyle P\left( 1 \right) :\left[ \begin{matrix} { 3 }*{ n-1}\\{ 3 }{ n-1}\\{ 3 }{ n-1}\end{matrix)\begin{matrix} { 3 }*{ n-1}\\ { 3 }{ n-1}\\{ 3 }}{ n-1} \end{matrix)\begin{matrix} { 3 }*Y{
n-1 3\ { 3P n-13\\{ 3 }{ n-1} \end{matrix} \right] =\left \begin{matrix} { 3}{ 0 }\\ { 3}{ 0 }\\{ 3 }}{ 0 } \end{matrix\begin{matrix} { 3}*{ O }W\{3 {0 I\ {3} 0}
\end{matrix\begin{matrix} { 3 }*{ 0 }\\ { 3 }*{ 0 }\\ { 3 }*{ O } \end{matrix} \right] =\left \begin{matrix} 1\\ 1\\ 1\end{matrix}\begin{matrix} 1\\ 1\\ 1 \end{matrix\begin{matrix} 1\\ 1\\ 1
\end{matrix} \right] =A

Therefore, the result is true for \displaystyle n=1.

Let the result be true for \displaystyle n=k.

That

is \displaystyle P\left( k \right) :{{ A }"{ k }=\left] \begin{matrix} { 3 }*{ k-1}\{ 3 }{ k-1}\\ { 3 Y} k-1}\end{matrix\begin{matrix} { 3 }"{ k-1} W\ { 3 M k-1}\\{ 3} k-1}
\end{matrix)\begin{matrix} { 3 " k-1 3\ { 3 I'{ k-1}\\ { 3 }}{ k-1} \end{matrix} \right]

Now, we prove that the result is true for \displaystyle n=k+1.

Now, \displaystyle { A }\{ k+1}=A{ AWk}

\displaystyle \left[ \begin{matrix} 1\\ 1\\ 1\end{matrix\begin{matrix} 1\\ 1\\ 1 \end{matrix\begin{matrix} 1\\ 1\\ 1\end{matrix} \right] *{ k Neft[ \begin{matrix} { 3 " k-1}\ { 3 P{ k-1 }\\{
3 W k-1}\end{matrix\begin{matrix} { 3 Y\ k-1}\\ { 3 W k-1}\\ { 3 }{ k-1} \end{matrix)\begin{matrix} { 3 *{ k-1}\\ { 3 I k-1}\\ { 3 ¥ k-1}\end{matrix} \right]

\displaystyle =\left[ \begin{matrix} 3.{ 3 " k-1}\\ 3.{ 3 }{ k-1}\\ 3.{ 3 Y{ k-1}\end{matrix\begin{matrix} 3.{ 3 Y} k-1}\\ 3.{ 3 I} k-1}\\ 3{ 3 }{ k-1 } \end{matrix)\begin{matrix} 3.{ 3 }*{ k-1
IW3L3 W k-13\ 3 3 Y{ k-1}\end{matrix} \right]

\displaystyle =\left[ \begin{matrix} { 3 }*{ \left( k+1 \right) -1} \\ { 3 ¥ \left( k+1 \right) -1} \\ { 3 }*{ \left( k+1 \right) -1 } \end{matrix}\begin{matrix} { 3 }*{ \left( k+1 \right) -1 }\\ { 3 }*{ \left( k+1
\right) -1} \\ { 3 ¥ \left( k+1 \right) -1} \end{matrix)\begin{matrix} { 3 }*{ \left( k+1 \right) -1} \\ { 3 }*{ \left( k+1 \right) -1} \\ { 3 }*{ \left( k+1\right) -1} \end{matrix} \right]

Therefore, the result is true for \displaystyle n=k+1.

Thus by the principle of mathematical induction , we have:

\displaystyle { A Y n }F\left[ \begin{matrix} { 3 }{ n-1}\\ { 3 }}{ n-1}\\{ 3 }}{ n-1} \end{matrix\begin{matrix} { 3 }}{ n-1}\\{ 3 }}{ n-1}\\{ 3 }}{ n-1} \end{matrix\begin{matrix}{ 3 }*{ n-1}\\
{3 n-13\\{ 3} n-1}\end{matrix} \right] ,n\in N

#420599
Topic: Properties of Matrices

If\displaystyle A=\begin{bmatrix} 3 & -4 \\ 1 & -1\end{bmatrix}, then prove \displaystyle { A }}{ n }=\begin{bmatrix} 1+2n & -4n \\ n & 1-2n \end{bmatrix} where n is any positive

integer

Solution
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Itis given that \displaystyle A=\begin{bmatrix} 3 & -4 \\ 1 & -1\end{bmatrix}

To prove: \displaystyle P\left( n \right) :{ A }}{ n }=\begin{bmatrix} 1+2n & -4n \\ n & 1-2n \end{bmatrix},n\in N
We shall prove the result by using the principle of mathematical induction .

For \displaystyle n=1, we have:

\displaystyle P\left( 1\right) :{ A }}{ 1}=\begin{bmatrix} 1+2 & -4 \\ 1 & 1-2 \end{bmatrix}=\begin{bmatrix} 3 & -4 \\ 1 & -1\end{bmatrix}=A
Therefore, the result is true for \displaystyle n=1.

Let the result be true for \displaystyle n=k.

Thatis,

\displaystyle P\left( k \right) :{ A }{ k }=\begin{bmatrix} 1+2k & -4k \\ k & 1-2k \end{bmatrix},n\in N

Now, we prove that the result is true for \displaystyle n=k+1

Consider

\displaystyle { A k+1 )5 Ak ).A

\displaystyle =\begin{bmatrix} 1+2k & -4k \\ k & 1-2k \end{bmatrix}\begin{bmatrix} 3 & -4 \\ 1 & -1 \end{bmatrix}

\displaystyle =\begin{bmatrix} 3\left( 1+2k \right) -4k & -4\left( 1+2k \right) +4k \\ 3k+1-2k & -4k-N\left( 1-2k \right) \end{bmatrix}
\displaystyle =\begin{bmatrix} 3+6k-4k & -4-4k \\ 3k+1-2k & -4k-1+2k \end{bmatrix}

\displaystyle =\begin{bmatrix} 3+2k & -4-4k \\ 1+k & -1-2k \end{bmatrix}

\displaystyle =\begin{bmatrix} 1+2\left( k+1 \right) & -4\left( k+1\right) \\ 1+k & 1-2\left( k+1\right) \end{bmatrix}

Therefore, the result is true for \displaystyle n=k+1.

Thus, by the principle of mathematical induction , we have:

\displaystyle { A }{ n }=\begin{bmatrix} 1+2n & -4n \\ n & 1-2n \end{bmatrix},n\in N

#420600
Topic: Symmetric and Skew Symmetric Matrix

If A and B are symmetric matrices, prove that AB-BA is a skew symmetric matrix.

Solution

Itis given that A and B are symmetric matrices.

Therefore, we have:

\displaystyle { A }*{ \prime }=A and \displaystyle { B }{ \prime }=B............ ()

Now, \displaystyle { \left( AB-BA \right) }Y{ \prime }={\left( AB \right) }}{ \prime }{ \left( BA \right) }*{ \prime }, \quad \left\because { \left( A-B \right) }*{ \prime }={ A }{ \prime }{ B
Y{\prime }\right]

\displaystyle ={ B }*{ \prime ¥ A Y{\prime }{ A }{\prime X B} \prime },\quad \left\because { \left( AB \right) }*{ \prime }={ B }}{ \prime } A} \prime }\right]

\displaystyle =BA-AB ............... [using (1) ]

\displaystyle =-\left( AB-BA \right)

\displaystyle \therefore { \left( AB-BA \right) }{ \prime }=-\left( AB-BA \right)

Thus, \displaystyle \left( AB-BA \right) is a skew-symmetric matrix.

#420601
Topic: Symmetric and Skew Symmetric Matrix

Show that the matrix \displaystyle { B }*{ \prime }AB is symmetric or skew symmetric according as A is symmetric or skew symmetric.

Solution
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We suppose that A is a symmetric matrix, then \displaystyle { A }{ \prime J=A........(1)

Consider \displaystyle { \left({ B }X{ \prime }AB \right) }*{ \prime }={\left\{ { B }*{ \prime Neft( AB \right) \right\} }}{ \prime }

\displaystyle ={ \left( AB \right) }*{ \prime Y \left({ B }{ \prime }\right) }{ \prime Nquad \left[ { \left( AB \right) }{ \prime }={ B }*{\prime } A }*{ \prime }\right]
\displaystyle ={ B }}{ \prime Y A ¥ \prime Nleft( B \right) \quad \left[ { \left( { B }*{ \prime }\right) }{ \prime }=B \right]

\displaystyle ={ B }}{ \prime Nleft({ A }}{ \prime }B \right)

\displaystyle ={ B }{ \prime Nleft( AB \right) [using (1)]

\displaystyle \therefore { \left({ B }*{ \prime JAB \right) }}{ \prime }={ B }*{ \prime \eft( AB \right)

Thus, if A is a symmetric matrix, then \displaystyle { B }*{ \prime JAB is a symmetric matrix.

Now, we suppose that A is a skew-symmetric matrix.\displaystyle

Then, \displaystyle { A }*{ \prime }=-A

Consider

\displaystyle { \left({ B }*{ \prime }JAB \right) }*{ \prime }={\left[ { B }}{ \prime Nleft( AB \right) \right] }}{ \prime }={\left( AB \right) }{ \prime )} \left({ B }*{ \prime }\right) }{ \prime
]

\displaystyle =\left({ B }*{ \prime ¥ A }*{ \prime }\right) B={ B }}{ \prime Nleft( -A \right) B

\displaystyle =-{ B }*{ \prime }JAB

\displaystyle \therefore { \left( { B }*{ \prime }AB \right) }{ \prime }=-{ B }*{ \prime JAB

Thus, if A is a skew-symmetric matrix, then \displaystyle { B }}{ \prime }AB is a skew-symmetric matrix.

Hence, if A is a symmetric or skew-symmetric matrix , then \displaystyle { B }{ \prime JAB is a symmetric or skew-symmetric matrix accordingly.

#420603
Topic: Operations on Matrices

For what values of x.

\begin{bmatrix} 1 &2&1\end{bmatrix}\begin{bmatrix} 1&2&0\\2&0&N\1&0&2\end{bmatrix}\begin{bmatrixJO\\2\\x \end{bmatrix} = 0?

Solution

We have:

\displaystyle \left[ \begin{matrix} 1 & 2 & 1\end{matrix} \right] \left[ \begin{matrix} 1\\ 2 \\ 1\end{matrix)\begin{matrix} 2 \\ 0 \\ 0 \end{matrix)\begin{matrix} O \\ 1\\ 2 \end{matrix}
\right] \left[ \begin{matrix} O \\ 2 \\ x \end{matrix} \right] =0

\displaystyle \Rightarrow \left[ \begin{matrix} 1+4+1 & 2+0+0 & 0+2+2 \end{matrix} \right] \left[ \begin{matrix} O \\ 2 \\ x \end{matrix} \right] =0

\displaystyle \Rightarrow \left[ \begin{matrix} 6 & 2 & 4 \end{matrix} \right] \left[ \begin{matrix} O \\ 2 \\ x \end{matrix} \right] =0

\displaystyle \Rightarrow \left[ 6\left( O \right) +2\left( 2 \right) +4\left( x \right) \right] =0

\displaystyle \Rightarrow \left[ 4+4x \right] =\left[ O \right]

\displaystyle \therefore 4+4x=0

\therefore x=-1

#420604
Topic: Properties of Matrices

If \displaystyle A=\begin{bmatrix} 3 & 1\\ -1 & 2 \end{bmatrix}, show that \displaystyle { A }\{ 2 }-5A+7I=0

Solution
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Itis given that \displaystyle A=\begin{bmatrix} 3 & 1\\ -1 & 2 \end{bmatrix}
\displaystyle \therefore { A }}{ 2 }FA.A=\begin{bmatrix} 3 & 1\\ -1 & 2 \end{bmatrix\begin{bmatrix} 3 & 1\\ -1 & 2 \end{bmatrix}
\displaystyle =\begin{bmatrix} 3\left( 3 \right) +N\left( -1 \right) & 3\left(1\right) +N\left( 2 \right) \\ -Nleft( 3 \right) +2\left( -1 \right) & -Nleft(1\right) +2\left( 2 \right) \end{bmatrix}

\displaystyle =\begin{bmatrix} 9-1 & 3+2 \\ -3-2 & -1+4 \end{bmatrix}=\begin{bmatrix} 8 & 5 \\ -5 & 3 \end{bmatrix}

\displaystyle \therefore L.H.S. ={ A }{ 2 }-5A+7I

\displaystyle =\begin{bmatrix} 8 & 5 \\ -5 & 3 \end{bmatrix}-5\begin{bmatrix} 3 & 1\\ -1 & 2 \end{bmatrix}+7\begin{bmatrix} 1 & 0 \\ 0 & 1\end{bmatrix}
\displaystyle =\begin{bmatrix} 8 & 5 \\ -5 & 3 \end{bmatrix}-\begin{bmatrix} 15 & 5 \\ -5 & 10 \end{bmatrix}+\begin{bmatrix} 7 & 0 \\ 0 & 7 \end{bmatrix}
\displaystyle =\begin{bmatrix} -7 & 0 \\ 0 & -1 \end{bmatrix}+\begin{bmatrix} 7 & 0 \\ 0 & 7 \end{bmatrix}

\displaystyle =\begin{bmatrix} 0 & 0 \\ 0 & O \end{bmatrix}=0= R.H.S.

\displaystyle \therefore { A }{ 2 }-5A+71=0

#420605
Topic: Operations on Matrices

Find x, if \displaystyle \begin{bmatrix} x&-5&-1\end{bmatrix\begin{bmatrix}1&0&2\\0&2&1\\2&0&3 \end{bmatrix)\begin{bmatrix}x\\4\\\end{bmatrix}=0

Solution

We have :

\displaystyle \left[ \begin{matrix} x & -5 & -1 \end{matrix} \right] \left[ \begin{matrix} 1\\ 0 \\ 2 \end{matrix)\begin{matrix} 0 \\ 2 \\ 0 \end{matrix\begin{matrix} 2 \\ 1\\ 3 \end{matrix}
\right] \left[ \begin{matrix} x \\ 4 \\ 1\end{matrix} \right] =0

\displaystyle \Rightarrow \left[ \begin{matrix} x+0-2 & 0-10+0 & 2x-5-3 \end{matrix} \right] \left[ \begin{matrix} x \\ 4 \\ 1\end{matrix} \right] =0
\displaystyle \Rightarrow \left[ \begin{matrix} x-2 & -10 & 2x-8 \end{matrix} \right] \left[ \begin{matrix} x \\ 4 \\ 1\end{matrix} \right] =0
\displaystyle \Rightarrow \left[ x\left( x-2 \right) -40+2x-8 \right] =0

\displaystyle \Rightarrow \left[ { x }{ 2 }-2x-40+2x-8 \right] =\left[ O \right]

\displaystyle \Rightarrow \left[ { x }}{ 2 }-48 \right] =\left[ O \right]

\displaystyle \therefore { x }{ 2 }-48=0

\displaystyle \Rightarrow { x }{ 2 }=48

\displaystyle \Rightarrow x=\pm 4\sqrt { 3 }

#420606
Topic: Properties of Matrices

A manufacturer produces three products x, y, z which he sells in two markets. Annual sales are indicated below:
Market Products
I | 10000 | 2000 18000
I | 6000 20000 | 8000
(a) If unit sale prices of x, y and z are Rs. 2.50, Rs. 1.50 and Rs. 1.00, respectively, find the total revenue in each market with the help of matrix algebra..

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

Solution
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(a) The unit sale prices of x, y and z are respectivelyRs. 2.50, Rs. 1.50 and Rs. 1.00.

Total revenue in market | can be represented as:

\displaystyle \left[ \begin{matrix} 10000 & 2000 & 18000 \end{matrix} \right] \left[ \begin{matrix} 2.50 \\ 1.50 \\ 1.00 \end{matrix} \right]
\displaystyle =10000\times 2.50+2000\times 1.50+18000\times 1.00
\displaystyle =25000+3000+18000

\displaystyle =46000

Total revenue in market || can be represented as:

\displaystyle \left[ \begin{matrix} 6000 & 20000 & 8000 \end{matrix} \right] \left[ \begin{matrix} 2.50 \\ 1.50 \\ 1.00 \end{matrix} \right]
\displaystyle =6000\times 2.50+20000\times 1.50+8000\times 1.00
\displaystyle =15000+30000+8000

\displaystyle =53000

So, the total revenue in market | is Rs 46000 and in market |l is Rs. 53000.

(b) The unit cost prices of x,y and z are respectively given as Rs. 2.00, Rs. 1.00 and 50 paise.

So, the total cost prices of all the products in market | can be represented as:

\displaystyle \left[ \begin{matrix} 10000 & 2000 & 18000 \end{matrix} \right] \left[ \begin{matrix} 2.00 \\ 1.00 \\ 0.50 \end{matrix} \right]
\displaystyle =10000\times 2.00+2000\times 1.00+18000\times 0.50
\displaystyle =20000+2000+9000

\displaystyle =31000

Since, the total revenue in market | is Rs. 46000.

So, the gross profit in this market is Rs 46000-Rs 31000 =Rs 15000.

The total cost prices of all the products in market || can be represented as:

\displaystyle \left[ \begin{matrix} 6000 & 20000 & 8000 \end{matrix} \right] \left] \begin{matrix} 2.00 \\ 1.00 \\ 0.50 \end{matrix} \right]
\displaystyle =6000\times 2.00+20000\times 1.00+8000\times 0.50

\displaystyle =12000+20000+4000

\displaystyle =Rs36000

Since, the total revenue in market Il is Rs. 53000.

So, the gross profit in this market is Rs.53000 - Rs.36000 =Rs.17000.

#420607
Topic: Operations on Matrices

Find the matrix X so that \displaystyle X\left] \begin{matrix}1& 2 & 3\\ 4 & 5 & 6 \end{matrix} \right] =\left[ \begin{matrix} -7 & -8 & -9 \\ 2 & 4 & 6 \end{matrix} \right]

Solution
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Itis given that:

\displaystyle X\left[ \begin{matrix} 1 & 2 & 3\\ 4 & 5 & 6 \end{matrix} \right] =\left[ \begin{matrix} -7 & -8 & -9 \\ 2 & 4 & 6 \end{matrix} \right]

The matrix given on the R.H.S. of the equation is a 2 \times 3 matrix and the one given on the L.H.S. of the equation is a 2 \times 3 matrix . Therefore, X has to be a 2 \times 2
matrix.

Now, let \displaystyle X=\begin{bmatrix} a & ¢ \\ b & d \end{bmatrix}

Therefore, we have:

\displaystyle \begin{bmatrix} a & ¢ \\ b & d \end{bmatrix)\left[ \begin{matrix} 1& 2 & 3\\ 4 & 5 & 6 \end{matrix} \right] =\left[ \begin{matrix} -7 & -8 & -9 \\ 2 & 4 & 6 \end{matrix}
\right]

\displaystyle \Rightarrow \left[ \begin{matrix} a+4c & 2a+5c & 3a+6¢ \\ b+4d & 2b+5d & 3b+6d \end{matrix} \right] =\left[ \begin{matrix} -7 & -8 & -9 \\ 2 & 4 & 6 \end{matrix} \right]
Equating the corresponding elements of the two matrices, we have:

\displaystyle \begin{matrix} a+4c=-7 & 2a+5c=-8 & 3a+6¢=-9 \\ b+4d=2 & 2b+5d=4 & 3b+6d=6 \end{matrix}

Now, \displaystyle a+4c=-7\Rightarrow -7-4c

\displaystyle \therefore 2a+5c=-8\Rightarrow -14-8c+5c=-8

\displaystyle \Rightarrow -3c=6 \Rightarrow c=-2

\displaystyle \therefore a=-7-4\left( -2 \right) =-7+=1

Now, \displaystyle b+4d=2\Rightarrow b=2-4d

\displaystyle \therefore 2b+5d=4\Rightarrow 4-8d+5d=4

\displaystyle \Rightarrow -3d=0

\displaystyle \Rightarrow d=0

\displaystyle \therefore b=2-4\left( O \right) =2

Thus, a=1, b=2, c=-2, d=0

Hence, the required matrix X is \displaystyle \begin{bmatrix} 1 & -2 \\ 2 & 0 \end{bmatrix}

#420608
Topic: Properties of Matrices

If A and B are square matrices of the same order such that AB = BA, then prove by induction that \displaystyle { AB }{ n }={ B }{ n JA. Further, prove that \displaystyle \left( { AB

Nright) *n={ A n }{ B }}{ n } for all \displaystyle n\in N.

Solution
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A and B are square matrices of the same order such that AB = BA

To prove: \displaystyle P\left( n \right) :{ AB Y n }={ B}{ n JA,n\in N

For n =1, we have:

\displaystyle P(1):AB=BA [Given]

\displaystyle \Rightarrow { AB {(1}={ B }}{ 1]A

Therefore, the result is true for n=1.

Let the result be true for n=k.

\displaystyle P\left( k \right) :{ AB }*{ k }={ B " k JA.......... (1)

Now, we prove that the result is rue for n=k+1.

\displaystyle { AB ¥ k+1}<{ AB "{ k }.B

\displaystyle =\left( { B }*{ k JA \right) B [By(1)]

\displaystyle ={ B }{ k Neft( AB \right) [Associative law]

\displaystyle ={ B }}{ k Neft( BA \right) [AB=BA (given)]

\displaystyle =\left( { B }{ k }B \right) A [Associative law]

\displaystyle ={ B }"{ k+1}A

Therefore, the result is true for n=k+1.

Thus, by the principle of mathematical induction , we have \displaystyle { AB }{ n }={ B }*{ n JA,n\in N.
Now, we prove that \displaystyle \left( { AB }}{ n }\right) ={ A }*{ n }{ B }*{ n } for all \displaystyle n\in N
For n=1, we have"

\displaystyle { \left( AB \right) }(1}={ A1} B}{1}=AB

Therefore, the result is true for n=1.

Let the result be true for n=k.

\displaystyle { \left( AB \right) }"{ k }<{ AY{ K X B} K Jocveeeeend (2)

Now we prove that the result is true for n=k+1.

\displaystyle { \left( AB \right) " k+1}={\left( AB \right) }*{ k }.{ \left( AB \right) }
\displaystyle =\left( { A }*{ k }{ B }{ k } \right) \left( AB \right) [By (2) ]
\displaystyle ={ A Y\{ k Neft( { B }{ k JA \right) B [Associative law]

\displaystyle ={ A Y k Neft( { A }Y{ k 1B \right) B\quad \left[ { AB }{ n }={ B }*{ n JAfor\quad all\quad n\in N \right]
\displaystyle =\left( { A }){ k }JA \right) .\left( { B }{ k }B \right) [Associative law]
\displaystyle ={ A Y k+1 )} B }{ k+1}

Therefore, the result is true for n=k+1.

Thus, by the principle of mathematical induction , we have \displaystyle \left( { AB }\right) “n={ A }*{ n }{ B }{ n }, for all natural numbers.

#420609
Topic: Operations on Matrices

Choose the correct answer in the following questions:

If\displaystyle A=\begin{bmatrix} \alpha & \beta \\\gamma & -\alpha \end{bmatrix} is such that \displaystyle { A }*{ 2 }=I then
A \displaystyle 1+{ \alpha }{ 2 }+\beta \gamma =0
B \displaystyle 1-{ \alpha }{ 2 }*\beta \gamma =0

\displaystyle 1-{ \alpha }{ 2 }-\beta \gamma =0

D \displaystyle 1+{\alpha }{ 2 }-\beta \gamma =0

Solution
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\displaystyle A=\begin{bmatrix}\alpha & \beta \\\gamma & -\alpha \end{bmatrix}

\displaystyle \therefore { A }}{ 2 }FA.A=\begin{bmatrix} \alpha & \beta \\\gamma & -\alpha \end{bmatrix\begin{bmatrix} \alpha & \beta \\\gamma & -\alpha \end{bmatrix}
\displaystyle =\begin{bmatrix} { \alpha }{ 2 }*\beta \gamma & \alpha \beta -\alpha \beta \\ \alpha \gamma -\alpha \gamma & \beta \gamma +{\alpha }*{ 2 } \end{bmatrix}
\displaystyle =\begin{bmatrix} { \alpha }{ 2 }*\beta \gamma & 0 \\ O & \beta \gamma +{ \alpha }*{ 2 }\end{bmatrix}

Now, \displaystyle { A }{ 2 }=I\Rightarrow \begin{bmatrix} { \alpha }{ 2 }*\beta \gamma & 0 \\ 0 & \beta \gamma +{\alpha }{ 2 }\end{bmatrix}=\begin{bmatrix}1& O\ 0 & 1
\end{bmatrix}

On comparing the corresponding elements, we have:

\displaystyle { \alpha }{ 2 }J+\beta \gamma =1

\displaystyle \Rightarrow { \alpha }'{ 2 }+\beta \gamma -1=0

\displaystyle \Rightarrow 1{ \alpha }*{ 2 }-\beta \gamma =0

#420610
Topic: Symmetric and Skew Symmetric Matrix

If the matrix A is both symmetric and skew symmetric, then

A A is a diagonal matrix
A is a zero matrix

C A is a square matrix

D None of these
Solution

If A is both symmetric and skew symmetric, then we should have
\displaystyle { A }}{ \prime }=A and \displaystyle { A }*{ \prime }=-A
\displaystyle \Rightarrow A=-A

\displaystyle \Rightarrow A+A=0

\displaystyle \Rightarrow 2A=0

\displaystyle \Rightarrow A=0

Therefore, A is a zero matrix.

#42061M
Topic: Properties of Matrices

If Ais square matrix such that \displaystyle { A }Y{ 2 }=A, then \displaystyle { \left( I+A \right) }*{ 3 }-7A is equal to

A A

B I-A
|

D 3A
Solution

\displaystyle { \left( I+A \right) }{ 3 }7A={ I N 3 H{ AV 3 H3{ I N 2 JA+3{ AY{ 2 }I-7A
\displaystyle =I+{ A\ 3 #3A+3{ A{ 2 }-7A

\displaystyle =I+{ A }{ 2 JA+3A+3A-7A, \quad \left\because { A }{ 2 }=A \right]
\displaystyle =I+A.A-A

\displaystyle =I+{ A} 2 }-A

\displaystyle =I+A-A =|

\displaystyle \therefore { \left( I+A \right) Y 3 }-7A=I

#427121
Topic: Properties of Matrices
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For the matrix A=\begin{bmatrix} 3 & 2 \\ 1 & 1\end{bmatrix}, find the numbers a and b such that { A }*{ 2 }+aA+bl=0

Solution
Given A=\begin{bmatrix} 3 & 2 \\ 1 & 1 \end{bmatrix}

Also, { A} 2 JraAtbl=0  ...(1)

Now, { A { 2 }=\begin{bmatrix} 3 & 2 \\ 1 & 1 \end{bmatrix\begin{bmatrix} 3 & 2 \\ 1 & 1 \end{bmatrix}

\Rightarrow { A }{ 2 }=\begin{bmatrix} 9+2 & 6+2 \\ 3+1 & 2+1 \end{bmatrix}

\Rightarrow { A }{ 2 }=\begin{bmatrix} 11 & 8 \\ 4 & 3 \end{bmatrix}

Substituting the values in (1), we get

\begin{bmatrix} 11 & 8 \\ 4 & 3 \end{bmatrix}+a\begin{bmatrix} 3 & 2 \\ 1 & 1\end{bmatrix}+b\begin{bmatrix} 1 & 0 \\ 0 & 1\end{bmatrix}=\begin{bmatrix} 0 & 0 \\ 0 & O \end{bmatrix}

\Rightarrow \begin{bmatrix} 11 & 8 \\ 4 & 3 \end{bmatrix}+\begin{bmatrix} 3a & 2a \\ a & a \end{bmatrix}+\begin{bmatrix} b & 0 \\ 0 & b \end{bmatrix}=\begin{bmatrix} 0 & 0 \\ 0 & O

\end{bmatrix}

\Rightarrow \begin{bmatrix} 11+3a+b & 8+2a \\ 4+a & 3+a+b \end{bmatrix}=\begin{bmatrix} 0 & 0 \\ 0 & 0 \end{bmatrix}

On comparing corresponding elements of both matrix, we get
a+4=0

\Rightarrow a=-4

Also, 3+a+b=0

\Rightarrow 3-4+b=0

\Rightarrow b=1

Hence, the values of a and b are -4,1 respectively.
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