5. Algebra of Matrices

Exercise 5.1

1. Question

If a matrix has 8 elements, what are the possible orders it can have? What if it has 5 elements?

Answer

If @ matrix is of order mxn elements, it has mn elements. So, if the matrix has 8 elements, we will find the

ordered pairs m and n.

mn = 8

Then, ordered pairs m and n can be
mxn be (8x1),(1x8),(4%x2),(2x4)
Now, if it has 5 elements

Possible orders are (5x1), (1x5).

2 A. Question

2 3 -5
IfA:[ajjJ: 1 4 9 andB:[b].j_,: 3
o 7 2
ax; + by
Answer
dy1 A3z A33
A=lajl={321 322 A3 ... (1)
d3zy dzz da3

bll bl?
B = [blj] = (bZI b??) ......... (2)

bal b32
2 3 -5 2
Given, A = [aij] =11 4 9 |B= [bij] =|-3
o 7 -2 1

Now, Comparing with equation (1) and (2)
a, =4andby; =-3
322+b21=4+(—3)=1

2 B. Question

2 3 -5
IfA:[a]]_I: 1 4 9 andB:[bjj_': -3
0o 7 =2

a1y by + a2 by

Answer

dy;  diz 13
A=lajl={2z1 322 A3 |..... (1)

d3z; daz 233
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bll bl?
B = [blj] = (bZI b??) ......... (2)

ba; ba,
2 3 -5 2 -1
Given, A = [aij] =1 4 9 |B= [bij] =|{-3 4
o 7 -2 1 2

Now, Comparing with equation (1) and (2)

a1 =2,a3p=4Db11=2,bp=4

ajp bip+anbn=2x2+4%x4=4+16=20
3. Question

Let A be a matrix of order 3 x 4. If R; denotes the first row of A and G, denotes its second column, then
determine the orders of matrices Ry and C,.

Answer

Let A be a matrix of order 3x4.

A = [ajjl3x4

Ry = first row of A = [&17,812,813,a14]
So, order of matrix R; = 1x4

di2
C, = second column of A = a5,
dzz

Order of C; = 3x1

4 A. Question

Construct a 2 x3 matrix A = [a;] whose elements aj; are given by :
ajj = i X j

Answer

Let A = [ajlox3

So, the elements in a 2x3 matrix are

di11, @12, @13, @21, 422, 423

d d d
N W "
dzy dzz dz3

aj1 = 1xl=1lajp =1x2=2a13=1x3=3

a1 =2X1=2ay; =2X2=44a,3=2X3=6

So, from (1)
A=(3 4 o)

4 B. Question

Construct a 2 x3 matrix A = [a;;] whose elements aj; are given by :
aij = 2i —j

Answer
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Let A = [ajjlox3
So, the elements in a 2x3 matrix are
di11, @12, @13, @21, 422, 423

d d d
e W "
dzy dzz dz3

aj3=2x1-1=2-1=1a,=2x1-2=2-2=0a3=2x1-3=2-3=-1

Ay =2X2-1=4-1=3a, =2X2-2=4-2=2a3=2%x2-3=4-3=1

So, from (1)
A=(; 2 1)

4 C. Question

Construct a 2 x3 matrix A = [a;;] whose elements aj; are given by :
aj=1i+]j

Answer

Let A = [a;lox3

So, the elements in a 2x3 matrix are

a11, @12, @13, A1, 422, a23

a a a
A= ( 11 12 13)

dzy dzz  dgg
a11=1+1=2a12=1+2=3a13=1+3=4

a21=2+1=3a22=2+2=4a23=2+3=5

So, from (1)
A=(5 4 5)

4 D. Question

Construct a 2 x3 matrix A = [a;;] whose elements aj; are given by :

= (173

2
Answer
Let A = [ajlox3
So, the elements in a 2x3 matrix are

di1, @12, 413, A1, 422, 423

a a a
an (B B ey
dgy dzz  Az3

1+1)? 22 4
a = = — = - =
11 2 2 2 2
1+2)? 32 9
a = = — = - = .
12 2 2 2 4.5
(1+3)? 42 16
a = = — = — =
13 2 2 2 8
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_Ge 3 s _
1= =5 _2_4'5
—(2+2]2_‘j‘_2_§_
a2 = 2 T2 2 T 8
_Ge3r _ 3 _ 3 _
azz = 5 —2—2—12.5

So, from (1)
A=(2 45 8)
45 8 125

5 A. Question

Construct a 2 x 2 matrix A = [g;] whose elements a; are given by :

(i+i)

-

Answer
Let A = [ajjlox2
So, the elements in a 2x2 matrix are

di1, @12, 421, 422,

A= (a“ a“) ...... (1)

dz1 Az
So, from (1)
A=(4%5 4&%5)

5 B. Question

Construct a 2 x 2 matrix A = [g;] whose elements aj; are given by :

(i-j)

i -

Answer
Let A = [aij]ZXz
So, the elements in a 2x2 matrix are

d11, @12, 421, @22,

A=(3 7))

_ (1P  0*
2 2
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_ Q-2 _ 1* 1
a2 = S =5 =5= 0.5
_132 -]
2 2 2
_ (@-2)* _ o0 _
a2 = 2 2 =0
So, from (1)
0 05
A=
(0.5 0)

5 C. Question
Construct a 2 x 2 matrix A = [g;] whose elements a; are given by :

(i-2j)
T —

—

Answer
Let A = [ajjlox2
So, the elements in a 2x2 matrix are

di1, @12, 421, 422,

A= (a“ a“) ...... (1)

dz1 Az
a1 =@ = g = 05
a1 =32 _ 2 _ 2 45
So, from (1)
A=(0(.)5 4;545)

5 D. Question

Construct a 2 x 2 matrix A = [g;] whose elements aj; are given by :
_(ai+)
i )
Answer
Let A = [ajl2x2
So, the elements in a 2x2 matrix are

d11, @12, 421, @22,

A=(3 7))

_(2x1+1)*  3* 9

a Z
n 2 2 2
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_ (21 +2)% 42 16

ajo fz?z?zg
= (xz+® 5% 25 _

azy = 5 —2—2—12.5
—(xz+2* 6% _ 36 _

azx = 2 —2—2—18

So, from (1)

A= (142'?5 188)

5 E. Question

Construct a 2 x 2 matrix A = [g;] whose elements a; are given by :

2i —3j‘

i B
Answer
Let A = [ajjlox2
So, the elements in a 2x2 matrix are
a11, 912, @21, @22,

a a

A= (a;i a;’-) ...... (1)

_lzxi-3xa] 1

ai > 2 = 0.5
ap, =A@l _ & _
2

Z 12Xz 4-3 1
dy) = > =5 =3~ 0.5

_ |zxz-3xz| 2 _
aro ——2 =3 1
So, from (1)

0.5 2
A=

(0.5 l)

5 F. Question

Construct a 2 x 2 matrix A = [g;] whose elements aj; are given by :

‘—31 + j‘
ii -

Answer

Let A = [aij]ZXz

So, the elements in a 2x2 matrix are

a11, 912, @21, 922,
a a

A= ( 11 12) ...... (1)
da;  daz

_-3x1+1) 2
2 Tz

ail =1
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[y

_|-3x1+2]

ain . 3= 0.5
as1 =@ =2 =125
So, from (1)

A= (2?5 OéS)

5 G. Question

Construct a 2 x 2 matrix A = [g;] whose elements aj; are given by :
ajj = €% sin xj

Answer

Let A = [ajlox2

So, the elements in a 2x2 matrix are

di1, @12, 421, 422,

A= (a“ a“) ...... (1)

dz;  dzz
a;; = e ginx x 1 = e sinx
a;p = e ginx x 2 = e?*sin2x

ar; = e ginx x 1 = e**sinx

2x2x e**sin 2x

axy =e sinx x 2
So, from (1)

A = (ez"sinx e?*sin Zx)
e**sinx e**sin2x

6 A. Question

Construct a 3x4 matrix A = [a;] whose elements g;; are given by :
aj=1i+]

Answer

Let A = [ajlox3

So, the elements in a 3x4 matrix are

di1, @12, 913, A14, 421, 922, 423,824,831,832,433 A34

A =

dzq -t dag

a;1=1+1=2a5,=1+2=3a3=1+3=4a4=1+4=5
a1 =2+1=3ay=2+2=4a33=2+3=5a3-2+4=6
az1=3+1=4a3=3+2=5a33=3+3=6az4,=3+4=7

So, from (1)
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A=

2 - 5]
4 o 7

6 B. Question

Construct a 3x4 matrix A = [g;;] whose elements a;; are given by :
ajj=i-]

Answer

Let A = [a;]xx3

So, the elements in a 3x4 matrix are

a11, @12, @13, A14, A21, A22, 823,324,331,832,833,334

A=

dz; v daa
a;y=1-1=0ap=1-2=-la3=1-3=-2a,=1-4=-3
ay;=2-1=1lay=2-2=0ay3=2-3=-lay_2-4=-2
az;=3-1=2a3=3-2=1la33=3-3=0a34=3-4=-1

So, from (1)

0 - —3]
2 o -1

6 C. Question

A =

Construct a 3x4 matrix A = [a;] whose elements g;; are given by :
a” = 2i

Answer

Let A = [ajjlox3

So, the elements in a 3x4 matrix are

d11, @12, 813, 814, 821, 822, 823,824,831,832,833,334

A=

dzy o dgg

aj1 = 2X1=2a)p =2x1 =2a;3=2X1=2a14=2x1=2
A1 =2X2=4ay; =2X2=4ay3=2x2=4ay,=-2%x2=4
3] =2X3=6a3; =2X3=6a33=2X3=6a34 =2%x3=6

So, from (1)

2 - 2]
6 - 6

6 D. Question

A=

Construct a 3x4 matrix A = [g;;] whose elements aj; are given by :

ajj =]
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Answer
Let A = [aij]2x3
So, the elements in a 3x4 matrix are

a11, @12, @13, @14, A1, 822, 823,824,831,832,333,334

A=

dzy v dag

ajy=1lapp=2a;3=3a14=4
ayy =laypy =2a3=3axp-=4
azy =lazgy=2az3=3azy =4

So, from (1)

1 - 4]
1 - 4

6 E. Question

A =

Construct a 3x4 matrix A = [g;;] whose elements g;; are given by :
1 ..
a ::‘—31—‘]|

Answer
Let A = [aij]2x3
So, the elements in a 3x4 matrix are

a11, @12, @13, @14, @21, 822, 823,824,831,832,333,334

a1 =2(-3x1+1) =2(-3+1) = (-2) = -1

1 1 1
312=5(—3X1+2) E(—3+2)=5(—1)=—E

a13=2(-3x1+3) =2(-3+3) =2(0) = 0

1 1 1
a14=5(—3><1+4) E(_3+4)=5(1)=5

a21=§(—3><2 + 1)

(-6 + 1) = (-5 = —=

a2 =2(—3x2+2) = (=6 +2) = 2(—4) = -2

1 1 1
a23=5(—3><2 + 3) = E(_é + 3) = E(_?’)

a24-2(—3x2+4) =2(-6+4) =3(-2) = -1

a1 =2(-3x3 + 1) = 2(-9+ 1) = 2(-8) = —4

a32=§(—3><3 +2)

J(9+2) = (=7 =
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a33=§(—3><3 + 3)

a34=§(—3><3 + 4)

So, from (1)
-1 1
2
A= :
—4 _ 2

7 A. Question

1 1
E(_9+3)= >

(-9 + 4) =

Construct a 4 x 3 matrix A = [g;] whose elements aj; are given by :

|
]
Answer

Let A = [aij]4><3

So, the elements in a 4x3 matrix are

d11, @12, @13, @21, A2, 423,431,432,d33,341, 942, 943

d11 dig
A= Pl (D)
dgp v daz
1
a11=2><1+1= 2
1
a12=2><1+5= 2
1
al3=2><l+§= 2
2
321=2X2+1= 4
2
622=2X2+5= 4
2
a23=2><2+§= 4
3
a31=2><3+1= 6
3
a32=2><3+5= 6
3
a33=2><3+§= 6
4
a41=2><4+1= 8
4
a42=2><4+5= 8
4
a43=2><4+§= 8

So, from (1)
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3 3
2 =6
1 =5
2 _ 14
3 3
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2 2
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7 B. Question

Construct a 4 x 3 matrix A = [g;] whose elements aj; are given by :

1—]
A =T

1+]
Answer

Let A = [aij]4x3

So, the elements in a 4x3 matrix are

a11, @12, @13, A1, @22, @23,831,832,833,341, 942, 943

dyp v A13
A=]: O (1)

dgq daz

1-1 0
a =—=—=O
=74 2
g, =172 _ -1
1277527 3
gLl _ 2 1
B37143 7 2 7 2
9., =271 _ 1
21 7571 7 3

2-2
a =—=—=O
22755
9., =273 _ -1
2375737 5
ga. =371 _2_1
3175517 7 2
4., =372 _ 1
32753727 5

3-3
a =—=—=O
337353
g, =L _ 3
417317 s
g, =2 _2_1
427 T 8T 3
a. =2 1
437 4T 7
So, from (1)

1
0 - —-
2

A= :

3 1

s 7

7 C. Question

Construct a 4 x 3 matrix A = [g;] whose elements aj; are given by :

3 =1
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Answer
Let A = [aij]4x3
So, the elements in a 4x3 matrix are

di1, @12, 413, 421, @22, @23,431,832,833,d41, 942, A43

dy1 v Ag3
A=[s ] ...... "

dgq dyz
a;; =1
a;p =1
a;z=1
ar] =2
ay; =2
arz =2
asz; =3
az> =3
aszz3 =3
ag1 =4
agy =4
agz3 =4
So, from (1)
1 - 1]
A=l =~
4 - 4

8. Question
Find x, y, aand b if
3x+4y 2 x-2y] [2 2 4
{ a+b 2a-b -1 |_{
Answer
Given two matrices are equal.

(321:? 2a2—b Xilzy) - @ —25 —41)

We know that if two matrices are equal then the elements of each matrices are also equal.

Multiplying equation (2) by 2 and adding to equation (1)
3x+4y +2x-4y=2+38
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Now, Putting the value of x in equation (1)
3x2+4y =2
=26+4y =2
=24y =2-6
=>4y =-4
sy=-1
Adding equation (3) and (4)
a+b+2a-b=5+(-5)
=23a=5-5=0
=2a=0
Now, Putting the value of a in equation (3)
O+b=5
=>b=5
~a=0,b=5x=2andy=-1
9. Question
Find x, y, a and b if
2a+b a-2b] [4 -3]
Lc—d 4c—3d_|_Ll 24|
Answer
Given two matrices are equal.
- (141 5-:31)

We know that if two matrices are equal then the elements of each matrices are also equal.

b —2b
(s ld s+ 3a)

Multiplying equation (1) by 2 and adding to equation (2)
4da+2b+a-2b=8-3

=5a=5

=a=1

Now, Putting the value of a in equation (1)

2x1+b=4
=22+b=4
=>2b=4-2
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=>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15c-3d +4c+3d =33 + 24

= 19c = 57

=Cc=3

Now, Putting the value of c in equation (4)

4%x3 + 3d = 24

=12+ 3d =24

=3d=24-12
=3d =12

~a=1b=2,c=3andd=4

10. Question

Find the values of a, b, c and d from the following equations:
2a+b a-2b| [4 -3]

Lc—d 4c—3d_| {11 :4_'

Answer

Given two matrices are equal.

b a—2b -
(zfiird 4i +23d) - (141 22)

We know that if two matrices are equal then the elements of each matrices are also equal.

And 5c-d=11...... (3)

4c+3d=24.... (4)

Multiplying equation (1) by 2 and adding to equation (2)
4a+2b+a-2b=8-3

=5a=5

=a=1

Now, Putting the value of a in equation (1)

2x1+b=4
=22+b=4
=>2b=4-2
=>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15c-3d+4c+3d=33+24
= 19c = 57
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=>Cc=3

Now, Putting the value of c in equation (4)
4%x3 + 3d = 24

=12 +3d =24

=3d=24-12
=3d =12

Lta=1,b=2,c=3andd=4
11. Question

Find x, y and z so that A = B, where

x-2 3 2z vy z 6 |
A= -B=| |
18z y+2 6z] 6y z 2y

Answer

Given two matrices are equal as A = B.

(X—Z 3 Zz)_(y z 6)
18z y+2 6z/ \6y x 2y

We know that if two matrices are equal then the elements of each matrices are also equal.

Putting the value of z in equation (3)
Ly=3z=3x3=9

Putting the value of y in equation (1)

Xx-2=9
=>x-2=9
=>x=9+2
=>x=11

Sx=11,y=9,z=3
12. Question

X 3x-y | [3 2]
If i |: |_find X, Y, Z, W.
2X+z7 3y—® 4 7

Answer

Given two matrices are equal.

(ax 2 3y-w) =G 7)
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We know that if two matrices are equal then the elements of each matrices are also equal.

Putting the value of x in equation (2)

3x3-y=2
=29-y=2
=>y=9-2
s>y=17

Now, putting the value of y in equation (4)

3x7-w=7

=22l-w=7
>w=21-7
=>w=14

Again, Putting the value of x in equation (3)
2x3+z=4

=26+z=14

=2z2=4-6

=2z=-2

“x=3,y=7,z=-2andw =14

13. Question

X 3x-y| [3 2]
If i |: |_find X, Y, Z,W.
2X+z7 3y—® 4 7

Answer

Given two matrices are equal.
( X 3x—y) . (3 2)
2x+z 3y—w/ 4 7

We know that if two matrices are equal then the elements of each matrices are also equal.

And 3x -y = 2...... (2)
And2x +z=4...... (3)

Putting the value of x in equation (2)

3x3-y=2
=29-y=2
>y=9-2
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>y=7
Now, putting the value of y in equation (4)
3X7-w=7
=22l-w=7
Sw=21-7
=>w=14
Again, Putting the value of x in equation (3)
2X3 +z=4
=26+z=4
=27z=4-6
=2z2=-2
“x=3,y=7,z=-2andw =14
14. Question
Xx+3 z+4 2y-7] 0 6 3y-2
If | 4x+6 a-1 0
b-3 3b z+2c

= 2x -3 2¢c+2

2b+4 21 0

Obtain the values of a, b, ¢, X, y and z.
Answer
Given two matrices are equal.
X+3 z+4 2vy-—7 0 6 3y—2
(4x+6 a—1 0 )=< 2% -3 2c+2)
b—3 3b z+ 2c 2b + 4 -21 0
We know that if two matrices are equal then the elements of each matrices are also equal.
X+3=0
>x=0-3=-3...... (1)

Andz+4=6

And2y -7 =3y-2
=22y-3y=-2+17

=2-y=5

a-1=-3
2a=-3+1=-2.... (5)
2c+2=0
=22c=-2

b-3=2b+4

Get More Learning Materials Here : & m @\ www.studentbro.in



“Xx=-3,y=-5z=2anda=-2,b=-7,c=-1

15. Question

2x+1  5x x+3 10
If |: 6 |_find the value of (x + vy).

0 yi+1
Answer

Given two matrices are equal.

(2x+1 5x)_(x+3 10)
0 v:+ 1) 0 26

We know that if two matrices are equal then the elements of each matrices are also equal.

S2X+1=x+3...... (1)
=22x-x=3-1

=X =2

=>y2=26-1
=y2 =25
=>y=50r-5

WX=2,y=50r-5
SAX+y=24+5=7
Orx+y=2-5=-3

16. Question

Xy 4 1 /8 o _
If ) | = 06 |.then find the values of x, y, z and w.

Z+6 X+y

Answer

Given two matrices are equal.

4
(ziyé x+y) - (g g)

We know that if two matrices are equal, then the elements of each matrix are also equal.

Xy =8...... (1)
Andw=4...... (2)
Andz+6=0

=X+ % =6 ... (from (1))
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x2 + 8
)
X

=x%+ 8 = 6x

=>x*—6x+8=0

=>x’—4x—2x + 8

=x(x—4)—2(x—4) =0

=(x—-2)(x—4) =0

X=2o0rx=4

“X=20r4,z=-6andw =4

17 A. Question

Give an example of

a row matrix which is also a column matrix
Answer

As we know that order of a row matrix = 1x n
and order of a column matrix = mx1

So, order of a row as well as column matrix = 1x1
Therefore, required matrix A = [ajjl1x1

17 B. Question

Give an example of

a diagonal matrix which is not scalar

Answer

We know that a diagonal matrix has only a;1, a;> and a3z for a 3x3 matrix such that these elements are
equal or different and all other entries 0 while scalar matrix has a;; = a> = az3 = k(say). So, a diagonal

matrix which is not scalar must have aj;#ajy#a33 for i#j

1 0 0
Required matrix =0 -2 0
0 0 3

17 C. Question

Give an example of

a triangular matrix.

Answer

A triangular matrix is a square matrix,

A = [a;] such that a; = 0 for all i>]

1 4 6
Required matrix =0 -2 2
0 0 3

18. Question

The sales figure of two car dealers during January 2013 showed that dealer A sold 5 deluxe, 3 premium and 4
standard cars, while dealer B sold 7 deluxe, 2 premium and 3 premium and 4 standard cars, while dealer B
sold 7 deluxe, 2 premium and 3 standard cars. Total sales over the 2 month period of January - February
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revealed that dealer A sold 8 deluxe 7 premium and 6 standard cars. In the same 2 month period, dealer B
sold 10 deluxe, 5 premium and 7 standard cars. Write 2 x 3 matrices summarizing sales data for January and
2 - month period for each dealer.

Answer
By creating tables, we have

For January 2013

Deluxe | Premium | Standard
Dealer A| 5 3 4
DealerB| 7 2 3

For January to February

Deluxe | Premium | Standard
Dealer A| 8 7 6
Dealer B| 10 5 7

Hence, we can form 2x3 matrices as

A=@ g @andB:(lgo g ?)

19. Question
For what value of x and y are the following matrices equal?
2X—1 2}' 1 |:X—3 1!_.'2_2_

0 y- -3y

A=

Answer

Given two matrices are equal .i.e, A = B.

(ZX+1 2}’)2(}{+3 y2+2)
0 y2 — 5y 0 -6

We know that if two matrices are equal, then the elements of each matrices are also equal.

22X+ 1=x+3

And 2y = y2 + 2

=>y2-2y+2=0

oy = Z28/69)

2

—242i
ﬁy = >
2(-1+i)
AR
=y = —1+1i(No real solutions) ...... (2)

Andy? -5y =-6
=>y2-5y+6=0

=>y2-3y-2y+6=0
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=yly-3)-2(y-3)=0
=(y-3)y-2)=0

.. From the above equations we can say that A and B can't be equal for any value of y.
20. Question
Find the values of x and y if

X—].O '}rg_:'}r_ 3}(—4 3
0 —4 0 yi-5y

Answer

Given two matrices are equal .i.e, A = B.

(10 ¥ z) _(FFE )
0 —4 0 y*-—5y

We know that if two matrices are equal then the elements of each matrices are also equal.
X+10=3x+14

=2Xx-3x=4-10

Andy?2 + 2y =3
=>y2+2y-3=0
>y24+3y-y-3=0
=2y(y+3)-1(y+3)=0
=(y+3)y-1)=0
=>y=-3orl.... (2)
And y? -5y =-4
=>y2-5y+4=0
>y2_4y-y+4=0
S y(y-4) -1y -4) =0
=(y-4)(y-1)=0

. The common valueisx=3andy =1
21. Question

Find the values of a and b if A = B, where

a+4 3b] 2a+2 bie2
8 6] 8  b’-10
Answer

Given two matrices are equal .i.e, A = B.
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We know that if two matrices are equal then the elements of each matrices are also equal.

Jat+4=2a+2

And 3b = b? + 2
=>b2-3b+2=0
=>b2-2b-b+2=0
=2bb-2)-1(b-2)=0
=>(b-2)b-1)=0
=>b=2o0rl.... (2)
And -6 =b?-10
=>b?2=-10+6
=>b?=-4

= b = x2i(No real solution) ...... (3)
La=2,b=2or1l
Exercise 5.2

1 A. Question

Compute the following sums:

Answer
=3—2 —2+4
1+1 443
=[1 2
2 7

Hence, [? _42] +[_12 §]=[% %]
1 B. Question

Compute the following sums:

2 1 3] 1 2 3
0 3 5(+/2 6 1
-1 2 5| |0 -3 1}
Answer

2+1 1-2 3+3
0+2 3+6 5+1
—14+0 2-3 5+1
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3 -1 6
=2 9 6

-1 -1 6

2 1 3] 1 -2 3 3 -1 6
Hence,| 0 3 5|+|2 6 1|=|2 9 6
-1 2 510 -3 14 1-1 -1 &6

2 A. Question

-

Let A = {
3 ")

1 3] -2 5| _ _
] B= 2 s | and C= s 4 |- Find each of the following :

i. 2A - 3B
ii. B-4C
iii. 3A-C
iv. 3A-2B + 3C
Answer

(i) 2A=2 2 4]= 4 8]

3 21 le 4

=3B=3[—1 ] [ 6 15]

=2A'3B=[6 4]' —36 195]=212 48—_195]
=[12 —_111

Hence, 2A-3B=[112 __111]

iy ac=4[2 =[5 %]

sac=[y i 16

_[ 1+8 3—20] [ s —-17

l—2-12 5-16 -11
Hence, B-4C= [ 14 :ﬂ
(iii) 3A= 3[ ]= g 162]

_3AcCe [6 12“ 2 5]

[6+2 12 — 5][

Hence, 3A-C=[6 2

(iv) 3A=3[2 4]=[6 12]

=2A=2[—1 ] [ 4 10]
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=se=s[ -G

- 3A-ZB+3C=[g 162] 6

—4 10][

=[6—2—6 12—6+15]=[—2 21]
9+4+9 6-10+121 [2

Hence, 3A-2B+3C= [ 2 21]

22 8

3. Question

2 3] -1 0 2] -1 2 3
If A = |.B: |.C: |.f|nd
5 7] 341 210

i.A+BandB+ C
ii. 2B + 3A and 3C - 4B.
Answer

i. A+B is not possible because matrix A is an order of 2x2 and Matrix B is an order of 2x3, So the Sum of the
matrix is only possible when their order is same.

i.sre=[30 DA+ 5 40

-1-1 0+22+3]_[—52 25

3+2 4+11+01 1
Hence, B+C = [_2 25
5 51

iii. 2B+ 3A also does not exist because the order of matrix B and matrix A is different , So we can not find the
sum of these matrix.

][102

. 1
. 3C-4B =
iv. 3C 3[2 et

=[—3 69] ] —-3+46-0 9-—8
6 30112 164 6—123—-1610—4
=[1 6 1
—6 —136
1 6 1
H , 3C-4B =
ence [—6 136
4. Question
-1 0 2] 0 -2 5] 1 -5 2]
Let A = .B= |andC - Compute 2A - 3B + 4C.
3 1 4_ 1 — ] 5] —4_
Answer

2A=2[_31 ] [ 2 04]

=38=3[2 —25]=[103 —615]

31 —9 3
= 4c=4 [é _05 :-'-21]=[244 _(::):0 —_186

= 2A-3B+4C= 62 04] [13 :2135] [24 _20—186]
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=[—2—0+4 0+6—204—15—ﬂ
6-13+24 2+9+08—3—16

-[2 14719
17 11 —-11
Hence, 2A-3B+4C=[127 _1114 :3

5. Question

If A =diag (2, -5, 9), B = diag (1, 1, -4) and C = diag (-6, 3, 4), find
i. A-2B

ii.B+ C-2A

iii. 2A + 3B - 5C

Answer

i. A-2B = diag(2 — 59) -2diag(11 — 4)

= diag(2 — 59)-diag(22 — 8)

= diag(2—2 —5—-29+8)

= diag(0 — 7 17)

Hence, A-2B=diag(0,—7,17)

ii. B+C-2A

=diag (11 — 4)+diag(—6 3 4)-2diag(2 — 59)
=diag(1 1 — 4)+diag(—6 3 4)-diag(4 — 10 18)
=diag(1—-6—41+3+10 —4+4—18)
=diag(—9 14 — 18)

Hence, B+C-2A=diag(—9 14 — 18)

iii. 2A+3B-5C

=2diag(2 — 59)+3diag{11 — 4)-5diag(—6 3 4)
=diag(4 — 10 18)+diag(3 3 — 12)-diag(—30 — 15 — 20)
=diag(4+3+30 —10+3+1518— 12+ 20)
=diag(37 8 26)

Hence, 2A+3B-5C=diag(37 8 26)

6. Question

Given the matrices

2 1 1] 9 7 -1 2 -4 3]
A=|3 -1 0|.B=|3 5 4landC=1 -1 O
0 2 4 21 o 9 4 5

Verify that (A + B) + C= A + (B + Q).

Answer
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L.H.S (A+B)+C

2 1 1] [9 7 -1
=(A+B)=[3 —1 0[+|3 5 4
0 2 4121 6
2+9 1+7 1-1
=|3+3 —-1+5 0+4
0+2 2+1 4+6
11 8 0]
=l6 4 4
L2 3 10
11 8 0] [2 —4 3
=(A+B)+C=|6 4 4|+|1 -1 0
2 3 10l l9 4 s
11+2 8-4 0+3] 13 4 3]
=|6+1 4-1 4+0|=[7 3 4
249 3+4 10+5) l11 7 15l
13 4 3
= (A+B)+C=|7 3 1
11 7 15
R.H.S A+(B+C)
9 7 —1][2 —4 3
=(B+C)=(3 5 4|+[1 -1 0
21 6llo 4 5

[9+2 7—-4 —-1+3
=13+1 5—-1 4+0
2+9 1+4 6+5

11 3 2]
=4 4 4
11 5 11
2 1 1] [11 3 2
= A+(B+C)= |3 -1 0+[4 4 4]
0o 2 4l l11 5 11

[2+11 1+3 1+2
=|3+4 -1+4 0+4
0+11 245 4+11

[13 4 3]

=17 3 4
111 7 15

Hence, L.H.S=R.H.S

7. Question

5 2 3 6
Find matrices Xand Y, if X + Y = ] and X - Y = ]
0 9 0

Answer

oxan+xn=[> 2+ ¢

_ox=[B¥3 2+6]

0+0 9-1
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8

= 2X= [g 8

8

=x=§[g 8

xf 4

= (X+Y)-(X-Y)= [g 3”3 _61]

e 2
e
v-tf
v

Hence, The value of X=[3 i] and Y=[$ _52]

8. Question

_ _ 3 2 1 0
Find X, if ¥ = ] and 2X —-Y ]
1 4_ -3 2_
Answer
1 0
2x+v=[ 1
= Put the Value of Y
3 2 1 0
= 2X+ =
1 4] [—3 2]
1 0113 2
= 2X= -
-3 2] 1 4]
. [1-3 0-2
=25 31 24
- 2X= -2 -2
-4 -2
- x=[2 -2
2l4 -2
_v_[-1 -1
_x_[—z —1]
Hence, The value of X=[_1 -1
-2 -1
9. Question
_ , , 6 -6 0] 32 5]
Find matrices X and Y, if2X — Y = I and X +2Y = ]
-4 2 -2 1 -7

Answer
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2(2X—Y)+(X+2Y)=2[_64 ] [ 2 1 7
= 4X-2Y+X+2Y= [12+3 ‘iiﬁz‘;*?
_ 5x=[ 15 -10 5

- 5 -5
- X<t 15 —10 5]

-10 5 -5

=%, T2

Now , We have to find Y, we will multiply the second equation by 2 and then Subtract from equation 1.

— V). _[®©
= (2X-Y)-2(X+2Y) [_4 ] [2 . 7
—6—40—10
= 2Xv-2X-av= [ 4+-ﬂr 2-2 1+14]
0 —10 -10
-5Y[ i
__[0 —10 —10]
L [0 22
_Y_o O—J
13 -21 10 2 2
Hence, The Value of X= [_2 L _1] and Y= 0 0 _3]
10. Question
1 1 1] 3 5 1]
FX-Y=|1 1 0jlandX+Y=(-1 1 4/{. findXandy.
1 0 0 11 8 0
Answer
1 1 1 3 5 1
X-Y)+(X+Y)=|1 1 o|+|-1 1 4
100 11 8 0

1+3 1+5 1+1
1-1 1+1 0+4
1+11 0+8 0+0

= X-Y+X+Y=

N
s R e e s R
O N O

=N
e

1
2
0

11 1 3 5 1
=(X—Y)—(X+Y)=[1 1 0]—[—1 1 4]

1 0 0 11 8 0
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=XY-XY=l1+1 1-1 0-4

1-11 0—-8 0-—-0

-2 —4 0
=-2Y=| 2 0 -4
1

1-3 1-5 1—1]

—-10 -8 0
3y -2 —4 0
=Y=—5 2 0 -4
—-10 -8 0
1 2 0
=Y=[2 0 2
5 4 0
2 3 1 1 2 0
Hence, The Value of X 1 and Y= o 2l
6 4 0 5 4 0

11. Question

_ 1 2 -1 9 —1 4]

Find matrix A, if A= .
0 4 —

Answer

]+A [9 -11

l 09 —-23

=A=[; :%ﬂ[ji 09

_[9-1 —-1-21-4
4+1 —-2-03-9

_a-[8 —3—ﬂ

5 —-2-6

-3-3

_[8
Hence, A—[5 26

12. Question

9 1 1 57
If A :|: ].B :{ I find matrix C such that 5A + 3B + 2C is a null matrix.
T 8 7 12

Answer

5A+3B+2C=0

=s[; o3l olly Sl-lo o

_[45

35 ] 21 36] ii ;i]=[0 0

0

_[45+3+2x 5+15+2y]=[0 0
35+21+2z 40+ 36+ 2w 0

=2k +3+45=0...... (i)
=2y+5+15=0...... (ii)
=22+35+21=0...... (iii)

=2w+40+36=0...... (iv)
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= from equations (i), (ii),(iii),(iv), we get

=z=—-28w=—38

Hence, C = _3‘3} _;g
13. Question
2 2] 8 0
fA= 4 2 .B=/4-2
-5 1_ 3 6
Answer

we have, 2A+3X=5B

= 3X=

= 3X=

5B-2A

8 0] [2 -2
52 22| 4 2
3 6/ -5 1.

40 0 [ 4 —4]
20 —10|-| 8 4
—10 2 |

115 30

(40 -4 0+4
20-8 —10—4
15+ 10 30—2

36 4
= 3X=[12 —14
125 28

14. Question

-

1 -3 2]
If A = ]andB:
2 0 2

Answer

A+B+C=0.
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-3 2] [2 -1 —1]

=c= _[2 0 -1

-1-2 3+1-2+ 1]

=C=lo1 0-—0-2+1

-3 00

_[-3 4-1
Hence, C= 3 0 _1]
15 A. Question

Find x, y satisfying the matrix equations

x-y 2 2] [3 -2 2] [6 0 O]
4x6_|10—1|52x—§,-'5|
Answer

[X_Y 2_2]+[3 _02—21]=§ 2:((1‘{2]

_[X Y+3 2—2—2+2] [ ]
4+1 X+06—-1 5 2X+Y5

We know that, corresponding entries of equal matrices are equal.

=[X_Y+3 ] [5 2X+Y5]

=X—Y+3=6-()X=2X+Y (i)

= X—Y=3---(iii) X+ Y = 0-----(iv)
Now, Add the eq(iii) and eq(iv) and we get,

= X-Y+X+Y=3

Now, Put the Value of X in eq (iv) and we get,

=3+y=0
2

= Y=——
2

Hence, X= g and Y= —g

15 B. Question

Find x, y satisfying the matrix equations.
[xy+2z-3]+[y45]=1[49,12]
Answer

[X+Y Y+2+4 Z-3+5]=[4 9 12]

We know that , corresponding entries of equal matrices are equal.
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=Y+6=9 ...... (ii)

=Z+2=12 ...... (iii)

On solving equation(i),(ii) and equation(iii) we get,
=Y=9-6

=Y=3

=Z7Z=12-2

= Z=10

Put the value of Y in equation(i)...we get,
= X+3=4

= X=4-3

= X-1

Hence, X=1,Y=3 and Z=10

15 C. Question

Find x, y satisfying the matrix equations

2] 3] [-8
MR I
1] 51|11

Answer

To Find: Values of x and y

[+ [E+ [ =0
[2:]+ gz] + [—_181] =0
So,

2x+3y-8=0

Multiplying equation 2 by 2, we get
2x+ 10y = 22........ (3)

Subtracting equation 2 from 1, we get,
3y-10y=11-22

-7y =-11

y=—

Putting this value in equation 1 we get,

+5 - 11
X+5x—=
7
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7
22
X=—
7
Therefore, the values are, x = 2=,y = =

3 4] [1 y] [7 o] |
If 2 |— ) |: | find x and y.
5 x|/ [0 1] [10 5

Answer
4. 11 Y]_ 7 0
x]+[0 1 _[10 5]
6 8 1 Y] 7 0
= —+ =
o ox*lo 1)lio 8l
We know that, corresponding entries of equal matrices are equal.
=Y+8=0 2X+1=5
= Y=-8 2X=5-1 = Y=-8 x=‘5L
=Y=-8 X=2

Hence, X=2 Y=-8

17. Question

_ . 0 27 1 2 3
Find the value of A, a non-zero scalar, if 2. | +2
3 4 5_ -1 -3 2
Answer
] [ ] 4 410
31 4153& — —64 4 214

We know that, corresponding entries of equal matrices are equal.

_[A+2 0+4 2;~L+6]=[4 410
30—2 4r—650+4l " l4 214

= A+2=4

= A=4-2
=A=2

Since, 3i-2=4
= 3A=4+2

= 3A+6
=1=§
=A=2

Hence, 1=2

18 A. Question
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-1 2]
Find a matrix X such that 2A + B + X = O, where A :{ ].B :{
3

Answer
we have 2A+B+X=0.

= X=-2A-B

=x=2[ G ]

=X=—6 —a] [3 P ]
== —26_—31 :; J—rg
=X= :% —_123

Hence, X=[:% __123

18 B. Question

S 0] 2 -2
fA=|4 -2/and B=| 4

3 6] -5 1
Answer
2A+3X=5B.

= So, we can write as 3X=5B-2A

2 2] [8 0
=3X=5[4 2|2]|4 -2
-5 11 I3 6

—10 16 0
= 3X= 8 —4
—25 5 6 12

(10 —-16 —10—-0
=3X=[20-8 10+4

—25—6 5—-12
[—6 —10
=3X=| 12 14
—31 —7
. —6 —10
=x=t|12 14
—-31 -7
_ 1o
-2 3
S
3 _
_ 1o
-2 3
Hence, X=| 4 1
1 3
TG 7
3
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19 A. Question

Find x, y, zand t, if

o % vy [x 6] 4 x+v|
z t| -1 2t_| z+t 3 |

Answer

sl U0 2kl 75
=[3x 3y]=[ X+4 6+x+y
3z 3t L-1+z+t 2t+3

We know, Corresponding entries in equal matrices are equal.

Since, 3y=6+x+y------ (ii)

= put the value of x in equation(ii)
= 3y-y=6+2

=2y=38

Therefore, y = 4

Since, 3t = 2t+3-----(iii)

= 3t— 2t=3

Thereforet =3

Since, 3z = t + z-1-----(iv)

= put the value of t in equation(iv)
=3z—z=3-1

= 2z=2

Therefore, z =1

Hence,x=2,y= 4,z=1t=3,
19 B. Question

Find x, y, zand t, if

x5 ] (3 4] [7 14]
'?}r—3| 120715 14

Answer

x 5 ],[3 4_[7 14
—+ =
2[7 y—3] L o7lis 1a)
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[1}; 2y 6 [ 312[175 ﬁ]
[2x+3 10+4 7
T 1441 2y—6+2]=[15

=2x+3=72y—6+2=14
= 2x=7-3 2y =14+4

= 2x=4 2y =18
=x=2y=9

Hence, x=2, y=9

20. Question

If Xand Y are 2 x 2 matrices, then solve the following matrix equations for X and Y.

2 3] -2 2
2X +3Y = |.3X+2Y = ]
4 0 1 -5

Answer

2X+3Y=[i 3] ----- (i)

=3x+2v=[7 2]t
Multiply equation(i) by 3 and equation(ii) by 2, we get,

= 6X+9Y=] 162 0]

- 6x+4Y=[_24 —d::m]

Subtract these equation then we get,

6 4
= 5Y= _
e PP 0 2 —10]
L [6+4 94
=Y=l12-2 o0+10
_sy_[10 5

10 10
_y_i[10 5

sl10 10
U2
__Y_[2

Now, put the value of Y in equation (i)

=2x+3[5 =

i N
2-6 3-3

=2X=[4—6 0-6
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=2x=[:; _'36]
=X=§[:; —06]
=X=[j —03]

Hence, Y=[§ %] and X=[:§ _03]

21. Question

In a certain city there are 30 colleges. Each college has 15 peons, 6 clerks, 1 typist and 1 section officer.
Express the given information as a column matrix. Using scalar multiplication, find the total number of posts
of each kind in all the colleges.

Answer

The Total number of post of each kind in 30 college. So,

15
= 30A=30| ©
1
1
450
= 30A=| 180
30
30

22. Question

The monthly incomes of Aryan and Babban are in the ration 3: 4 and their monthly expenditures are in the
ratio 5: 7. If each saves 15000 per month, find their monthly incomes using the matrix method. This problem
reflects which value?

Answer

Let us represent the situation through a matrix.

We will make two matrices: Income and Expenditure Matrices.
We know that Saving = Income - Expenditure.

Let the incomes of Aryan and Babban be 3x and 4x respectively and the expenditures be 5y and 7y
respectively.

Income Matrix = [3X]
4x
Expenditure Matrix = [?ﬂ

Now, Saving = [22] — [%

Given: Saving = 15000 each
Therefore, we have,
15000] _ 3x] _ [5.V
15000 4x 7y
So,
3x-5y=15000....(1)
4 x -7y =15000.....(2)
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Solving equations 1 and 2, we get,
Multiplying eq(1) by 4 and eq(2) by 3 we get,
12 x - 20 y = 60000 ....(3)

12 x-21y = 45000 ..... (4)

Eq(3) - Eq(4),

Y = 15000

Putting this value in eq(1) we get,

3x-4x 15000 = 15000

3 x = 75000

X = 25000.

There monthly incomes are, 3 x = 3 x 15000 = 45000 and
4 x =4 x 15000 = 60000.

Exercise 5.3

1 A. Question

Compute the indicated products:
a blla —b

[—b a_{b a _|

Answer
b —b
[_ab a] [E a]
[ (a)@) + (b)) (@)(Db) + (b)(a)
[(=b)(a) + (a)(b) (—b)(-b) + (a)(a)

[ a2 + b? —ab + ab
|—ba + ab  a% +b?

_[a* + b? 0 ]
0 a? +b?

Hence,

[—ab E] [E _ab] - [az J(; g a2 —?—b2]
1 B. Question

Compute the indicated products:

1 21 2 37
2 3'—3 2 —1|

Answer

B R

_[WMW + (=2(=3) (M2 + (=2)(2) (-2)(2) + (-2)(-D
LM+ B3 @+ ()2 (2B) + (D
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1+6 2-—4 3+2]
4+6 6-—3

“l2-9
2[7 -2 5

10 3
Hence,

2 1 2 2= B s
1 C. Question

Compute the indicated products:

2 411 3 5]
0 2 4

3
4
5 6[[3 0 5]

5
6_

o

Answer

1 -3 5
0 2 4
3 0 5

3 4 5
4 5 6

[(2)(1) + (3)(0) + (D(3) (2(=3) + (3)(2) + (D) (D) + (3)(4) + ()
=131 + (1(0) + (5)(3) (3)(=3) + (B)(2) + (5)(0) (3)(5) + (H)(4) + (5)(5)
[(9)(1) + (5)(0) + (6)(3) ((=3) + (5)(2) + (6)(0) (D) + (5)(4) + (6)(5)

2 +0+12 —-6+6+0 10+ 12 + 20
=|3+0+15 -9+8+0 15+ 16 + 25
4+ 0+ 18 —-12+ 10+ 0 20+ 20 + 30

234]

(14 0 42
=118 -1 656

122 -2 70
Hence,

2 3 1 —3 5 0 42
3 4 18 —1 56
4 5 22 =2 70

2 A. Question

Show that AB # BA in each of the following cases:

5 -1] 2 1]
A= ]andB: ]
6 7] 3 4]

Answer
given A = [2 _7,1] B= [i %]
wele S S

_[10 3
12 + 21 6+20

sa= [y gl ]
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[10 + 6 —2+7]

“li5 + 24 -3 + 28
16 5

=2 2. 2

BA 39 o5 (2)

From equation (1) and (2) we get
AB =+ BA

2 B. Question

Show that AB # BA in each of the following cases:

-1 1 0] 1 23
A= 0 -1 1fandB=|0 1 0
2 3 4 1 1 0
Answer
-1 -1 0 1 2 3
given A = O —1 1 B=|0 1 0
1 1 0
1 2 3 -1 0
0 1 0 —1 1
1 1 0
-1+0+6 1-24+9 0+ 2+ 12
o+0+0 0-14+0 O0O+1+0
-1+0+0 1—-14+0 0+1+0
[ 5 8 14]
BA=|0 —1 11..... (1)
-1 0 1]
-1 —1 0][1 2 3
ABE=]10 -1 1]|j0 1 0
2 3 4111 1 0
-1+0+0 -24+14+0 -3+0+0
=|10+0+1 0—-1+1 0+0+4+0
24+ 0+ 4 4+ 3+ 4 6+ 0+0
-1 -1 3
AB=|0 1 0f-..... (2)
1 1 0

From (1) and (2) AB = BA

2 C. Question

Show that AB # BA in each of the following cases:

1
A=110
4 1 0

Answer

Given A =

3 0]

0

and B=|1
| 0
3 0 0
1 0|.B=]1
1 0 L0

1 0]
0 0
5 1
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From equation (1) and (2) we get AB = BA

3 A. Question

Compute the products AB and BA whichever exists in each of the following cases:

1 2] 1 2 3]
A= |andB: |
2 3 2 31

Answer

sa=[, 5l8=[; 5 1

since the order of A is 2x2 and order of B is 2x3,

so AB is possible but BA is not the possible order of AB is 2x 3.

1 =211 2 3

AB = [z 3”2 3 1]
_ [(1)(1) + (22 W@+ E2E) OE) + 2
)W)+ (3@ @@ +3)E) (203 + 3

_[1—4 2—6 3—2]
" l2+6 4+6 6+ 3

]

Hence

-3 -4 1
AB = [ 8 13 9]
And BA does not exits
3 B. Question

Compute the products AB and BA whichever exists in each of the following cases:

32 _

4 5 6

A=|-1 0land B= |
11 0 1 2_
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Answer

here, A =

321
4 5 6
—1 o|.B= ]
T 0 1 2

since the order of A is 3x2 and order of B is 2x3,

AB and BA both exit and order of AB = 3x3 and order of BA = 2x2

_3131456]
L o1 2

[ (3)(@) + (2(0)  B)E) + (2)(1)  (3)(6) + (2)(2)
=|(=D@ + (0)(0) (=D(5) + (0)(0) (=1)(6) + (0)(2)
(=14 + (D) D6 + (WA (1) + (D)

(12 +0 15+2 18 + 4
=|-4+0 -5+0 —6+0
440 -54+0 —6+2

AB =

(12 17 22
=|-4 -5 -6
|4 —4 —4

3 2

ga_[* 5 6 [_1 o
[0 1 2] 11
(4)(3) + (5)(-1) + (6)(=1) (4)(2) + (5)(0) + (6)(1)
(0)(3) + ((-1) + (=1 (0)(2) + (1)(0) + (D(V)

_[12-5-6 8+0+6]
“lo-1-2 0+0+ 2

[
-3 2
Hence
12 17 22
AB=|-4 -5 —e|,Ba=["
—3 2
—4 —4 —4

3 C. Question

Compute the products AB and BA whichever exists in each of the following cases:

A=[1-123]andB=

[ R =

Answer

0
hereaA=[1 -1 2 3],B=é
2

since the order of Ais 1x4 and order of B is 4x 1,

AB and BA both exit and order of AB = 1x 1 and order of BA = 4x 4
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0

1
AB=[1 -1 2 3]3
2

=[(1(0) + (DD + (2(3) + (3)(2)]

=[0-1+ 6 + 6]

AB = [11]
[0
1
BA = 3 [1 -1 2 3]
|2
[0 0 00
1-123
BA = 3—-369
|2 —-246
Hence
AB = [11]
0000
1-123
BA = 3—-369
2—-246

3 D. Question

Compute the products AB and BA whichever exists in each of the following cases:

-
[a_b}[;_,_[ab 1
_d_
Answer
4a
[a b][;]+ [a bc dl] E’]
d

=[ac + bd] + [a® + b* + c? + d?]
=[ac + bd=a% + b? + ¢ + d?]

Hence,

]—[ac+bd—az+b2+c2+d2]

la bl[j] + @ be d]][

[ PR o N i 5+

4 A. Question

Show that AB # BA in each of the following cases:
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1 3 -1] -2 3 -1
A=/2 -1 =-lfandB=|-1 2 -1
3 0 -1 -6 9 -4
Answer
1 3 -1 -2 3 -1
A=|2 -1 -1|,B=|-1 2 -1
3 0 -1 -6 2 —4
1 3 -1][-2 3 -1
AB=12 -1 -1||-1 2 -1
3 0 —-1ll-6 2 —4
—-2-34+6 3+46—-9 —-1-3+ 4
=|1-4+1+6 6-2—-9 -2+1+ 4
—-6+0+6 94+40—-9 —-3+0+ 4
(1 0 0
AB=1|3 -5 3].... (1)
0 0 1

-2 3 -—-1]/11 3 -1
BA=|-1 2 -1|]2 -1 -1

-2+6-3 —6-3+0 2-3+1
-1+4-3 -3-2+4+0 1-2+1
-6 +18—12 —-18—9+0 6—9 + 4

1 -9 0
0 —-5& 0] ...... (2)

0 -27 1

BA =

From equation (1) and (2) AB=BA

4 B. Question

Show that AB # BA in each of the following cases:

10 -4 -1 1 2
A=|-11 5 OjandB=|3 4 2
9 =5 1 1 3 2
Answer
0 -4 -1 1 21
A=|-11 5 0 B = 3 4 2
9 3 2
—4 —1 1
AB = 2
2
10—-12—-1 2016 -3 10—-8-—-2
—-11+15+0 —-224+20+0 —-11+ 10+ 0
9-15 +1 18— 20 + 3 9—-10 + 2

-3 1 0
AB=|4 -2 -—-1f...... (1)

-5 1 1

1 2 1|[10 —4 -1
BA=13 4 2|[-11 & 0

1 3 2119 -5 1
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10—22 + 9 —4 + 10—-5 9+ 0
=|30—44 + 10 —-12 +20—-10 -3+ 0
10—-33 + 18 —4 + 15—-10 1+0

-3 1 0
4 -2 —1|...... (2)

-5 1 1

+ + +
[ o B ]

BA =

From equation (1) and (2) AB=BA

5 A. Question
Evaluate the following:

1 37 [3 =271 3 57
[{—1 —4_]{—1 11]{2 4 6_J

Answer
(A S -

=(iL:LJr—?:)L —4_+ 1])% 2 2

=([_42 —13])% 2 2

_[4+2 12 + 4 20+6]
l-2-6 -6-12 -10-18

- [ ; —18 —28]

Hence,

(C S5 DG 3 d-15% 25 2%

5 B. Question

Evaluate the following:

1 0 272
[123]|2 0 1|4
0 1 26

Answer
1 0 212
[T 2 31|12 0 1|4
0 1 2lle
=[1+44+0 0+0+3 2+0 + 6]

2
4
6

=[10 + 12 + 60]

2
4
6

=[5 3 10]

= [82]

Hence,
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1 0 2][2
[1 2 3] [2 0 1”4]=[82]
0o 1 2lle

5 C. Question

Evaluate the following:

1 -1 - -
A 1 0 2 01 2
’ '[L 0 11{1 0 ZIJ
2 3 - -
Answer
L1l o 21 [0 1 2
o 2|0 5 A1 8 )
__1 o 0-1 2-2
_g g_(z—l 0-0 1—2])
__1 i1 -1 0
HES LR

[1-1 -1+0 0+1
=|0+2 0+0 0-2
2+3 -2+0 0-3

0 —1 1]
=2 0o -2
5 -2 -3
Hence,
Ll 102_012=[O_1_1]
O (G R

6. Question

1 0] 1 0] 0 1]
If A = |- B= |and C = | then show that A2=B2=C2=I,
0 -1 =] 10

~ 0 -
Answer
givenA=[é 2]B=[é _01]:'3=2 (ﬂ
2=l 1l 1
oo o1
~[o 1l
A =1, ... (1)
Bz_[é —01]3 —01]
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_10]

“lo 1
BZ=1,..... (2)
= olli o

1+0 0+0
=[0+0 0+ 1
o-fs 1
C?=1,....(3)
Hence,

From equation (1),(2) and (3),

A =B2=C?=],

7. Question

2
If A =
3

Answer

—1 0 4] _
| and B= |. find 3A%2-2B + I.
2 -1 7

given A = [g _21] and B = [_01 ;

3A° -2B + 1

=3l Sl 2125 3

il P e o VA R PR
=3l J1-15 o ]

- 336 _3%2]_[—02 184] * [é
3—-0+1 —-12+8+0
36 +2+0 3—14+1

14 —20
~lzs —10
Hence,

4
2 —_ ==
3A2 —2B + 1 [33

—20
—10

8. Question

4
If A =
B

Answer

-

-

. I prove that (A - 21) (A - 3l) = O.

given A = [_41 %

(A-21)(A-31)
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Il
o

5 -2l DA - 3[ o),
4 2H D -6 3D
RS ) [( 3)

4 _1][ : _22]

—1+1 —Z-I-?.

Il
P
o

Il
o

=lo o

=0

Hence,
(A-2I)(A—-3D)=0
9. Question

a7

2 1 3]
]and Al =
1_

1 1. o1
If A = ] Show that A~ = ]
0 1 0 0 1!

Answer

given A = [é 1

#=[y 3llo

SR

#=[y 1]

A =AZA

=[o 1l i
1+0 1+ 2

=[0+0 0+ 1

#=l; 3

Hence

#=[y o= ]

10. Question

ab b’
If A = X . show that A2 = O
—-a” —ab_

Answer

Given, A =
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4::[ab b:][ab b2
. —a® —abll-a® -ab

=[azbz—azb2 ab® — ab? ]
—a®*b + a*b —a’b? + a?b?
=6 o

=0

Hence,

AP=0

11. Question

cos20 sin20 |
IfA= |- find A?
—sim 26 cos 28_
Answer
Given,

_ cos20 sinz(-}]
—sin20 cos26

AZ=AA

_ cos28 sinZB”cosZE} 5in20
—sin28 cos26!l—sin286 cos20

_ cos20 sin26
—sin20 «cos20

_ [ cos?208 — sin?28 cos 20sin 28 + cos 20sin 20
—co0s205in26 — cos 20 sin 20 —sin?20 + cos?260

since cos?B — sin?6 = cos?20

_ [ cos 46 2cos205sin 20
—2cos20sin26 cos 46

cos46 511148] |sin 26 = 2sinB cosh
—sin46 cos46

AZ — cos46 511148]
—sin48 cos46

12. Question

2 -3 -5] -1 3 5
fA=-1 4 5|andB=| 1 -3 -5/ showthatAB =BA=0;33.
1 -3 —4_ _—1 3 5 |
Answer
2 -3 -5 -1 3 &
Given,A=|-1 4 §5|B=|1 -3 —5
1 -3 -4 -1 3 5
2 -3 =5][-1 3 5
AB=1]-1 4 &5 1 -3 -5
1 -3 —4ll-1 3 5
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[—2—3 + 5 6 + 9—-15 5+ 15—-20
=]/1+4-5 —-3-12+ 15 —-5-—-15+ 20
-1 -3 + 4 3+9-12 5+ 15—-20
[0 0 0
=10 0 0
0 0 0
AB = 05 (1)
-1 3 5 2 -3 —-h
BA= |1 -3 —sf|-1 4 s
-1 3 5 1 -3 —4
[—2—-3 +5 3+ 12-—15 5+ 15—-20
=124+3-5 —-3-12+15 —-5-—-15+ 20
|—2 -3+ 5§ 3+9-12 5+ 15—-20
[0 0 0
=10 0 0
0O 0 0
BA= 035 ... (2)
From equation 1 and 2,
AB = BA= 0,,,
13. Question
0 ¢ -=b a~ ab ac
fA=|—c 0 and B=|ab b’ bc|. show that AB = BA = O3 x 3.
b -a 0] ac be ¢’
Answer
0 ¢ —b a? ab ac
Given, A = —c 0 B=[ab b? bc
— ac bc c?2
0 C —b
AB = ab b2 bc
[ 0 + abc— abc 0 + b?c—Db?c 0 + bc? — bc?
= |—a%?c+ 0 + a’c —abc + 0 + abc —-ac? + 0 + ac?
l a’b—a%’b + 0 ab?—ab? + 0 abc—abc + 0
(0 0 0
=10 0 0
0 0 0
AB = 0g5 ......(1)
a? l:
BA= |ab bn2 —c
ac
[ 0 + abc— abc 0 + b%c—Db?c 0 + bc?—bc?

= |-a’c + 0 + a’c
L a*b—a’b + 0

=10 0 O
0 0 0

'000]
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From equation 1 and 2,
AB = BA= 0j,,

14. Question

2 -3 5] 2 2 4]
fA=-1 4 S5land B=|-1 3 4 |. show that AB = A and BA = B.
1 -3 4 1 -2 3
Answer
2 -3 -5 2 -2 —4
Given, A= |—-1 4 5|B=]|-1 3 4
1 -3 —4 1 -2 -3
2 -3 =5]]2 -2 —4
AB=|-1 4 511-1 3 4| =
1 -5 —4ll1 -2 -3

(4 +3—-5 —4-9+10 —-8-12 + 15
=|-2—-4+5 2+ 12-10 4 + 16—15
2 +3—-4 —-2-9+18 —4-12 + 12

(2 -3 -5
=|-1 4 5

1 -3 -4
AB = A

BA:

2 -2 —4][2 -3 -5
-1 3 4f([-1 4 5
1 —2 -3ll1 -3 -4
(4 +2—-4 —6-8+12 —10—10 + 16

=|-2-3+4 3+ 12-12 5+ 15—16
1 2+2-3 -3-8+9 -—-5-10+ 12

(2 -2 -4
=[-1 3 4

1 -2 -3
BA=B

15. Question
-1 1 —1] 0 4 3]
letA= 3 -3 3|andB=| 1 -3 -=-3|.
5 5 5 -1 4 4

-1 1 -1 0 4 3
3 -3 3]B=[1 -3 —3]
5 5 5 -1 4 4
-1 1 -1][-1 1 -1
-3 3][3 -3 ]
5 5 5

3 3
5 5 5

compute A2 - B2,

Answer

Given, A=

A=

1+3+5 -1-3-5 1+3-5
-3-9+15 3+9+15 -3-9+ 15
-5+ 15+ 25 5—-15+25 -5+ 156+ 125
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-1 9 -1
AP=|3 27 3 ...... (1)

[35 15
[0 4
B2=|1 -3 —3 —3 —3
-1 4
[0 +4+3 0-12+ 12 0—-12 + 12

=|10-3+3 4 +9-12 3+9-12
0 +4—-4 —4-—-12+ 16 —-3-—-12 + 16

Subtracting equation 2 from 1,

A PR Y

-2 9 -1
=13 26 3
35 15 34
Hence,
-2 9 -1
A*—B*=|3 26 3
35 15 34

16 A. Question

For the following matrices verify the associativity of matrix multiplication i.e. (AB) C = A(BC).

_ 1 0 _
1 2 0 1
A= ].B: -1 2{and C = ]
-1 0 1 -1
1 0 3 -
Answer

Givena=[" 2 V8= [1 2] andc =]

w02 32

1-2+0 0+4+0][1]
-1+0+0 0+0+ 3

- :1 g] [_11]

[

(AB)C = [:5] ...... (1)

aso=[" ¢ 1([ 1 2][ 1])
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[1 + 0
-1-2

L 0—3

[ 1
-3
—3

|

(2)

]
]

1 2 0
-1 0 1
1-6 +0
-1+0-3

[
[
[

A(BC)

1 2 0
-1 0 1

-5
—4

[

From equation (1) and (2) we get,

= A(BC)

(AB)C

16 B. Question

A(BC).

For the following matrices verify the associativity of matrix multiplication i.e. (AB) C

Answer

2

1

given A

1 2 -1
bl o 7
0 0 1

2

1 -1 1
0 1
2 -1 1

-4 +2-3 4+4+3

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

4 2 3
=(1 1 2
[10—-15+0 20+ 0+ 0

(AB)C

0 1

R

2
0
0

1
3
0

1
1

4+ 0+ 6

1+0+4
3 +0+2

ll

1
1

1 2
5(|3 0
4110 0O

-5 11
-2
—4

(10
5
L &

—-10 + 5 + 11

—5-2+5
—5—-4+ 4

10+ 0+0

10+ 0+ 0

5—-6+0
L5 —-12 + 0

P
| —— |
4_11
[ = R
— D
e—
—
— — 1
i
: -,
: I |
= 1 0 — O
. —_—
—
o oo o o
] o~
Lo I ]
Ly o~ I~
Sl e
Il Il
48] —
— L)
2 B8
= =

-1-1+1

[1-3+0 2+0+0

-2-1+1

12-3+0 4+0+0

2

[—2

[4 2 3]

1 1 2/|I0+3+0 0+0+0 0+1+ 2

L3

1

0

[4 2 3]

1
L3

|

-4 +6-6

-8 + 6—3 8+ 0+ 12

-2 +3-2

-1+3—4

2+0+8
6+0+ 4

—3+0-2

—6 +0—1
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-5 20 —4
ABO) =|-1 10 =2].. (2)
-7 10 -5

From equation (1) and (2)
A(BC) = A(BC)
17 A. Question

For the following matrices verify the distributivity of matrix multiplication over matrix addition i.e. A(B + C) =
AB + AC.

1 -1] -1 0] 0 1
A= |.B: |andC: !
0 2 2 1 1 -1

Answer

givenA=[é _21],B=[_21 2]C=[g _11]

as+o=[g (G U+ 4

_21] [—21++ 10 Olt 11]

21 o

[-1-3 1+0]
“lo+6 0+0

1
0
1
0

[ gl o iy [ Y

o [-1-2 0—1]+0+—1 1+1
“lo+4 0+ 2 0+2 0-2

-7 21+ A

[-3-1 —1+2]
“la+r2 2-2

Using equation (1) and (2),
A(B + C) =AB + AC
17 B. Question

For the following matrices verify the distributivity of matrix multiplication over matrix addition i.e. A(B + C) =

AB + AC.
2 —1] - _
0 1 1 -1
A=11 1[|.B= |andC: |.
1 1 0 1
-1 2 - -
Answer
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S I 1 -1
_11 %]’B_[l Je=lo 7]

given A =

2 -1
AB+0C =1 1]([2 ﬂ+[é _11])
-1 2

1-1

0+1
1+0 1+1

—2-1
-1+1
0 1+2

2 2. (2)
1 4.

AB + AC=

From equation (1) and (2),
A(B + C)=AB + AC
18. Question
1 0 -2 0
fA=3 -1 0],
-2 1 1

Answer

Given,

[ 1 0o -2 0 5 —4
A=13 -1 0B=]-2 1 3
1 0

Get More Learning Materials Here : &

and C =

1 5 2]
-1 1
0 -1

0 |. verify that A(B - C) = AB - AC
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1 0 -2 0 5 —4 1 5 2
AB-C) = [ —1 O]([—Z 1 3]—[—1 1 O])
1 0 2 0 -1 1
-2 1 0 6
15 Hl ”l
1 11

-2 -8

A(B - C) = o -21
0 1
0

16
1 =211 0 5 -4 1 0 -2|J1 5 2
AB-AC=|3 -1 o0f|-2 1 3|—-|3 -1 o0f|-1 1 o0
-2 1 11l—-1 0 2 -2 1 1 0 -1 1
2 5 -8 1 7 0
=12 14 -—-15|—| 4 14 6
-3 -9 13 -3 —-10 -3
1 -2 -8
=|-2 0 -21
0 1 16
1 -2 -8
AB-AC= -2 0 -21
0 1 16

From equation (1) and (2),We get
A(B—C) =AB — AC
19. Question

Compute the elements az3 and ay, of the matrix:

2 -1 .
2 o 1 -1 2 2
A= -3 2 ]
3 3 4 4 0
4 3 | -
Answer
Given,
(010
A_ [202 _23 _21 [0 1 -12 —2]
032, 3|B 3 4-4 0
1404
(-3 2
A_ |12 4 [0 1 -12 —2]
~-112 4 -4 0
(24 8

6 —9 11-14 6
A=|12 0 4 8 —24
36—-3749-50 2
24 0 8 16 —48

Hence,
3.4_3 = 8 B 322 = 0

20. Question
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0 1 0]
fA=0 0 1

p q 1|

and | is the identity matrix of order 3, show that A3 = pl + gA + rAZ2.

Answer

Given,

0 1 0
001]

p qr

A:

AZ=AA

0 1 0710 1 O
=|0 0 1 [0 0 1]
p qQ r

p qr

[0+0+0 0+0+0 0+1+0
=|0+0+p 0+0+q O0O+0+T
0+ 0+pr p+0+gr 0+ q+r1?

A3 =A% A

[0+0+0 0+0+0 0+1+0
=|0+0+p 0+0+q O0O+0+T
0+ 0+pr p+0+gr 0+ q+r1?

0 1 0
OUl]
b qr

0+0+p 0+0+q 0+0+r

= 0+0+ pr p+0+qr 0+ q+r?

0 +0+pg+pr? pr+0+qg®+qr? 0+ p+gqr+qr+r?

p q r
- pr p + qr q+ r?
lpq + pr* pr + q* + qr* p + 2gr + r?
pl + QA + ra?
1 0 0 0 1 0 0 0 1
=plo 1 o|+qlo 0o 1| +r|p q r
0 0 1 p q r pr p+ qr q + r?
p q r
- pr p + qr q+ r?
pq + pr® pr+ q® +qr* p + 2qr + r?

Hence,

A® =pl +qA + raA?
Hence proved.
21. Question

If wis a complex cube root of unity, show that

I o o o o 1 1 0]
o o 1|+l 1 o|||lo =0
o 1 o o o 1| 0]
Answer
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Given, w is a complex cube root of unity

s 5 23 3 <Dl

(1 +w w4+ w w+1
wt+tw o+l wt+1
w2 +w 1+ 0w w+1

1
D[ml{Since 1+w+w?=0and wl=1}
2

=|l-1 -0 -w?
[ -1 —w —w?

[—w? —1 —m‘ [ 1

_l_mz_mq-
-1 — w? — w*

[—mz —w— 0]

-1 — w? — w. w3
-1 — w? — w. w? |

[—m(l + w + w?)]

—w(0)
= |1 —w?2— m] {from reason (1)}
-1 —-w?—w

0
= -1+ w?* + m)l
—(1 + w? + w)

g

22. Question

2 3 -5
fA=[-1 4 5
1 -3 -4

. show that A2 = A.

Answer

Given:

A=|[-1 4 5

1 -3 -4

2 -3 —5]

AZ=AA

(2 -3 —-5][2 -3 -5
=|-1 4 s5|[-1 4 5
1 -3 —4ll1 -3 —4
(4 +3-5 —6-—12+ 15 —10—15 + 20

=|-2—-4+5 3+ 16—15 5+ 20-20
12 +3—-4 —-3-12+ 12 -5-15+ 16

[2 -3 -5
=|1-1 4 E|l=A
1 -3 —4
Hence,
AT =A
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23. Question
4 -1 —4]
IfA=|3 0 —4
3 -1 -3

. show that A? = I3

Answer

Given,

4 -1 -4
3 0 -4

3 -1 -3

A:

AZ=AA

4 -1 —4|[¢ -1 —4
=13 0 -4|[3 0 -4
3 -1 -3ll3 -1 -3

[16—-3—-12 —4+0+4 16+ 4 + 12
=|12+0-12 -3 +0+4 —-12+ 0 + 12
| 12-3-9 —-3+0+3 -—-12+4+9

0
0|l =1,
1

I
==

0
1
0
Hence,

Azzlg

24 A. Question

0 21
2 1
1

If [1 1 x] — (. find x.

[ I e R

1
1 0

Answer

Given,

1 0 2]J1
[1 1 X][O 2 1] [1]=0
2 1 oll1

>[1+2x+0 x+0+2 2+1+ 0]

1
1|=0
1

1
1|=0

1

>[2x +4 x+ 2 2x + 4]

=>[2x+1+2+x+3]=0
=23x+6=0

=X =-2

24 B. Question

2 31 -3] [-4 6] _
If ] ]: ].ﬁndx.
5 7|2 4 -9 x|
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Answer

Given,

2 N1 -3 —4 6

| R R I

By multiplication of matrices, we have

2x1 4+ 3=(-2) 2*(—3)4—3*4]_[—4 6
5+ 7+(—2) 5+(-3) +7+4l " l9 x

:3 163] - [:; i
=x=13

=

25. Question

21 2 X
f[x41][1 0 2| 4 |=0.findx
0 2 41| -1
Answer
Given,
2 1 2 X
x 4 1]]1 0 2[4=0
0 2 —4l-1
X
>2x+4+0 x+0+2 2x+8—4][4 =0
-1
X
>2x+4 x+2 2x+4]|4[|=0
-1

=[(2x + 4)x + 4(x + 2)-1(2x + 4)] =0
2%+ 4x + 4x + 8-2x-4=0
=2x?+6x+4=0
=22x2+2x+4x+4=0
=2>2X(x+1)+4x+1)=0
=(x+1)(2x+4)=0
=x=-lorx=-2

Hence, x =-1lorx = -2

26. Question
01 -1][0]

f[1 -1 x][2 1 3[1|=0.findx
11 1_ 1_

Answer
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-1
Given: [1 -1 x][z 1 ”]

We will multiply the 1x3 matrix with a 3x3 matrix, we get

Ix0+(—1x2)+xx1 1x1+ (—1x1)+xx1 1Ix(—1)+ (—1x
[ ( ) ( ) D ( , [as Gj= ailblj + ai2b2j + ...+

0
ainbnj]

=[0-2+x x (-1)-3 + x]

0
1l =0

0
=[x—2 x x—4][1] =
1

Now we will multiply these two matrices, we get
[(x—2)x0+xx1+(x—4)x1] =0

=2X+x—4 =0

=22X=4=x =12

Therefore, the value of x satisfying the given matrix condition is 2

27. Question
3 2] 1 0]

If A = and I = . then prove that AZ-A+21=0.
4 2 0 1!

Answer
Given: A = [2 :Z]andl = [é [;E]

Toprove A2-A+21=0

Now, we will find the matrix for A2, we get
, 3 -21[3 —2
A = AxA = [4 ][

3x3 + (—2x4) 3x(-2)+(—2x-2)

= A= i3+ (—2x4) 4x(=2) + (=2x—-2)

[as G = ailblj + aizsz + ...+ ainbnj]

_ [ -6 + 4]
12 — 8 -8 + 4
[4 _4] e (1)
Now, we will find the matrix for 21, we get
1 0
21 = 2[0 1]
2x1 2x0
=2 = [2><0 2% 1
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=20 = [ﬁ 3 e (1)

So,

A2 A+ 21

Substitute corresponding values from eqn(i) and eqgn(ii), we get
1 -2 3 -2 2 0

== [4 —4]_[4 —2] * [0 2
1-3+2 -2—-(-2)+0

= =
4—44+0 —4-—-(-2)+2

[as rij = aij + bij + Cij]

00
= = [0 0] =0
Therefore,A> - A + 21 = 0

Hence proved

28. Question

3 1] 1 0] _
If A = | and [ = . then find A so that A2 = 5A + Al
1 2! 0 1

Answer

, 3 01 1 0 2
G . = , = d =
iven: A 1 2] | [O 1 and A 5A + Al

Now, we will find the matrix for A2, we get

3 1

A2 — AXA = [_31 %] c

3x3 4+ (1x-1) 3Ix1+ 1x2

= A = (-1%3) +2x(-1) (-1x1) + 2x2

[as Cj = ailblj + aizsz + ...+ ainbnj]

= A = —93_—12 —31++24]
= A% = [_85 g](l)

Now, we will find the matrix for 5A, we get
3 1
sa=s[° 2

5x3 Ex1

=54 =5 (-1) 5x2

_[15 5 iy
=bA = e 10].............[11)

So,
A7 = BA + Al

Substitute corresponding values from eqn(i) and eqgn(ii), we get
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=[5 3= sl +20o

=[5 5= 15 ol 5 3
8 5] _[15+1% 5+0
-5 31 7 Ls+0 10+ 2

[as rij = aij + b'J + Cij]

And to satisfy the above condition of equality, the corresponding entries of the matrices should be equal,

Hence, 8 = 15 + A=A = —7and3 = 10 + A=A = —7

So the value of A so thatA? = 5A + Alis-7

29. Question

317
IfA:{ |- show that A2 - 5A + 71, = 0.
— 2

Answer

Given: A = 3 1]

-1 2
: . . : . 1 0
I, is an identity matrix of size 2, sol, = [0 1
To show that A - BA + 71, = 0

Now, we will find the matrix for A2, we get

3 1]

AZ — AXA = [_31 %] c

= A?

[as Cij = ailblj + aizsz + ...+ ainbnj]

=4 = —93_—12 —31++24]
- A2 = [_35 g](l)

Now, we will find the matrix for 5A, we get

sa=5[° ]

Ex3 Ex1

=5 =[5 (-1) 5x2
_ |15 5 "

= bA = g 10].............(11)
Now

1 0 7 0
71, = 7[0 1] = lo 7]........(111)
So,
A% — BA + 71,
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Substitute corresponding values from eqn(i), (ii) and (iii), we get

- 1% 905 540 S

8—-15 +7 5—-5+0

T ]-5—(-5)+0 3-10+7

[as rij = aij + b'J + Cij]

0 0
= = [0 O] =0
Therefore,A> — 5A + 71, = 0

Hence proved

30. Question

2 3]
|fA:[ | Ol.showthatA2—2A+3I2=O.

Answer

Given: A = 2 3]

-1 0
L . . : . 1 0
2 is an identity matrix of size 2, so[, = [0 1

To show that A> - 2A + 3I, = 0

Now, we will find the matrix for A2, we get

23]

A = AxA = [—21 g] 1 0

=:-A2=[

[as Cij = ailblj + aizsz + ...+ ainbnj]

= A = —42_+30 —63++00]
=1 O]

Now, we will find the matrix for 2A, we get

2a=2[% 3

2x2 2x3
=24 = 2x(-1) 2x0
=24 = _42 g].............(ii)
Now,

10 3 0

31, 3[0 1] 0 3] (iii)
So,
A% - 2A + 3I,
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Substitute corresponding values from eqn(i), (ii) and (iii), we get

=>=[—12 —63]_—42 g]“L[g g
1—4 + 3 6—6 + 0

"7 l2-(2+0 -3-0+3

[as rij = aij + b'J + Cij]
0 0
= = [0 ol = 0

Therefore,A* - 2A + 31, = 0

Hence proved

31. Question

-

-

Show that the matrix A = { |, satisfies the equation A3-4A2 + A= 0.
1

| S LN

Answer
. 2 3
Given: A =
A [l 2

To show that A*-4A% + A = 0
Now, we will find the matrix for A2, we get
, 2 312 3
A2 = (AxA) = [1 2][1 ;

_ [2><2+ (3x1) 2x3 +3x2

= A?
1x2+2x1 1x3+2x2

[as Cj = ai]_b]_j + aizsz + ...+ ainbnj]

PRTEREE
A2 = [_f; 172].............(1)

Now, we will find the matrix for A3, we get

v o[ R ]

oA — TXx2+12x1 7x3 + 12><2]
4x2+7x1 4xXx3+7x2

14 + 12 21 + 24

3 _
S8 =lg17 12+ 14
26 45 .
A =
= 15 26] (i
So,
Ad-4A7 + A
Substitute corresponding values from eqn(i) and (ii), we get
_[26 451 ,[7 12 2 3
== [15 26] 4[4 7] + [1 2]
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__[26 45]_[4x7 4><12] 2 3]
15 26l " laxa 4x7 1 2

26 28 48]  [2 3

= lis 16 28] 1 z]

L _[26-28+2 45-48+3
15-16 + 1 26—128 + 2

[as rij = aij + b'J + Cij]

0 0
= = [0 O] =0
Therefore,A>-44A% + A = 0

Hence matrix A satisfies the given equation.

22. Question
: 31, .
Show that the matrix A = 12 7 ] is a root of the equation A2 - 12A - | = 0.
Answer
Given: A =
[12 7]

. . . . 1 0
I dentit t =

is an identity matrix so | 0 1]

ToshowthatA? - 12A-1= 0

Now, we will find the matrix for A2, we get
p _ 5 3
AT =AXA = [12 7] 12 7]

A2 — 5xb5 + 3x12 5><3+3><7]

12x5 +7x12 12x3 + 7 x7
[as Cij = ailblj + aizsz + ...+ ainbnj]

256+ 36 15 + 21
60 + 84 36 + 49

a = [6L 3]

144 8% )

Now, we will find the matrix for 12A, we get

5 3

12A = 12
12 7

_[12x5 12x3
=124 = |12 12><7]

60 36 .
= 124 = 144 84 ISP 1))
So,

A? - 12A-1

Substitute corresponding values from eqn(i) and (ii), we get

144 85] [144 84] é g]
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_[61—60—-1 36—36-—-0

= l144_144—0 85-84—1

[as rij = aij + b'J + Cij]

0 0
= = [0 0] =0
Therefore,A> - 12A-1 =0

Hence matrix A is the root of the given equation.

33. Question
3 5]
If A = E find A2 - 5A - 14l.
-4 2

Answer

Given: A = [3 _5]

-4 2
o . . 1 0 14 0
| dentit t = =

is identity matrix so 141 14[0 1] [0 14]
To find A® - 5A - 141
Now, we will find the matrix for A2, we get

2 _ 3 =513 -5
A —AxA—[_4 2][_4 2]

5 3x3 + (-5x—-4) 3x(-5 + (-5x2)
= A" =

(—4x3) + (2x—4) (—4x-5)+ 2x2

[as Cij = ailblj + aizsz + ...+ ainbnj]

> _[9+20 —15-10
=A =158 20+4]
29  —25 .
= A? = AT |
20 24 ()

Now, we will find the matrix for 5A, we get

A = 5[—34 _25]

Ex3 5 x (=5)

25 = [5x (-4 5x2
15 -—25 .
BA =
= —20 10] (i)
So,
AZ - 5A- 14]
Substitute corresponding values from eqn(i) and (ii), we get
_[29 —-25] [15 -—25] [14 0O
~ = La0 24] —20 10] [0 1l
L _[29-15-14 —25+25—0]
—-20+20—-0 24-—10-14

[as rij = aij + b” + Cij]
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=:-=[g g =0

Therefore,A> - BA- 14 = 0

34. Question

31
If A = { B show that A2 -5A + 71 = 0. Use this to find A*.
-1 2

Answer

Given: A = [_31 é

o : . 1 0 7 0
| is identity matrix so 71 = 7[0 1] = [0 -

To show that A - 54 + 71 = 0

Now, we will find the matrix for A2, we get

3 1]

AZ — AXA = [_31 %] c

IxX3 + (1x-1) IX1+ 1x2

= A= (-1%3) + (2x—1) (-1x1) + 2x2

[as Cj = ai]_b]_j + aizsz + ...+ ainbnj]

= A = —93_—12 —31++24]
= A% = [_85 g](l)

Now, we will find the matrix for 5A, we get
3 1
sa=s[° 2

5x3 Ex1

=54 = [5x(-1) 5x2

_ 15 5 "
= bA = g 10].............(11)

So,

A? - BA + 71

Substitute corresponding values from eqgn(i) and (ii), we get
_[8 5] 15 51 7 O

= [—5 3] [—5 10] o 7

- 8—15-7 5—5—0]
-5 +5-0 3-10-7

[as rij = aij + bij + Cij]
0 0
= = [0 ol = 0

Therefore,A> - 5A + 71 = 0

Hence proved
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We will find A*

AA-BA+7l =0

Multiply both sides by A2, we get
A2(A2 - 5A + 71) = A2(0)

= A* — 5AZ A + T7I1.A?

= A* = BAZ A—71A?

= A* = BA’A— 7A?

As multiplying by the identity matrix, | don’t change anything. Now will substitute the corresponding values

we get
s+ _o[8 5][3 11_.[8 5
=A =5 ¢ 3”—1 z] 7[—5 3
=>A4=5'8><3+(5><—1) 8x1+ 5x2 _7[8 5
[(—5%x3) +3x(—-1) (-5x1)+ 3x2 -5 3
s+ _[24-5 8+10]_.[8 5
SA =51 3 546l 775 3]
s+ .[19 18] __[8 5
= A =5] g 1] 7[—5 3
Lot o [ X119 5><18]_[7><8 7x5
~I5x(—-18) 5x1 7x(-5) 7x3
x][98 90]_ 56 35
—9p 51 L35 21
s _[95-56 90—35
=4 = [_g0 + 35 5—21]
39 55
At =
= 55 —16

Hence this is the value of A%

35. Question

-

3 2
If A :[ - find k such that AZ = KA - 2.
4 -2

Answer
, 3 -2
Given: A =
L
I, is an identity matrix of size 2, so 21, = 2 [é g] = 3 g]

Also given, A* = kA - 2I,
Now, we will find the matrix for A2, we get

AZ — AXA = [i :%][2 :;

a2 = 3x3 4+ (—2x4) 3x(-2)+ (-2x-2)
T T J(ax3) + (—2x4) (4x-2) + (-2x-2)

[as Cij = ailblj + aizsz + ... + ainbnj]
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. [9-8 —6+4
= A= [12—8 —8+4]
= A% = [1 :i]..........(i)
Now, we will find the matrix for kA, we get
3 -2
kA = k[4 ~;
_ [kx3 kx(-2)
= kA = [ltxdr k x (—2)
Bk 2k .
= ka = 3 _Zk].............(u)
So,
A® = KA - 21,

Substitute corresponding values from eqn(i) and (ii), we get

ot PR Rl P

g o g

—4
[as rj = aj; + by + ¢;l,
And to satisfy the above condition of equality, the corresponding entries of the matrices should be equal
Hence, 3k—2 = 1=k =1

Therefore, the value of kis 1

36. Question

1 0
|fA:[ B find k such that A2 - 8A + ki - 0.
-1 7

Answer

, 1 0
G : =

iven: A 1 7]

. . . 1 0 k 0
| is identit trix, = -

is identity matrix, so ki k[o 1] 0 k

Also given, A2 - 8A + kI = 0

Now, we will find the matrix for A2, we get

1 0

A2 — AXA = [_11 g] 4

AE—[ 1x1+0 0+ 0
C-1x1) + 7 x(— + 7 X
= (—1x1) + 7 1) 0+ 7x7

[as Cij = ailblj + aizsz + ... + ainbnj]

—la 409]..........(1)

Now, we will find the matrix for 8A, we get

= A? =

sa=s8[' 7]
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8x1 8x0

=84 =|gx(-1) 8x7

8 0 )
=8A = _3 56].............[11)
So,

A2-BA+ k=0

Substitute corresponding values from eqn(i) and (ii), we get

i}[_1 0]_8 0]+k0]

g8 49/ l-g8 &56 =0

0 Kkl

1-8+ k 0—O+O]=[OO
-8 +8+0 49-56 + k 0 0

[as rj = aj; + by + ¢;l,

And to satisfy the above condition of equality, the corresponding entries of the matrices should be equal
Hence, 1 -8 + k=0=k =7

Therefore, the value of k is 7

37. Question

1 2]
If A :[ | and f(x) = x2 - 2x - 3, show that f(A) = 0.
2 1

Answer
Given: A = [% % andf(x) = x*-2x-3

To show that f(A) = 0
Substitute x = Ain f(x), we get

f(A) = A2 - 2A- 3L....... (i)

| is identity matrix, so 3] = 3[3 2 = [g g]

Now, we will find the matrix for A2, we get

A2=A><A=[% ﬂ% ﬂ
e [IX1+2x2 1><2+2><1]

2x1+1x2 2x2+1x1

[as G = ailblj + aizsz + ...+ ainbnj]

» [L+4 2+2
= A= [2+2 4+ 1

. _[5 4 .
= A" = 4 5]..........(11)
Now, we will find the matrix for 2A, we get
2A=2[% %

2x1 2Zx2

228 = |y 2><1]
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=24 = [i ; e e e (1)

Substitute corresponding values from eqn(ii) and (iii) in eqn(i), we get

f(A) = A% - 2A- 3I

g il R el P R P

[as rij = aij + b'J + Cij]r
0 0
= f(A) = [O 0

So,=f(A) =0
Hence Proved

38. Question

-

2 3] 1 0] ,
If A = land = |.thenflnd)\,psothatA2=)\A+uI
1 2 0 1

Answer

Given:A=E g],l= é g]andA2=)\A+pI

o oly 9 - |

Now, we will find the matrix for A2, we get

23]

AEZAXAZE 3]1 2

- A2 — 2x2+3x1 2><3+3><2]

Ix2+2x1 1x3 +2x2

[as G = ailblj + aizsz + ...+ ainbnj]

A2 = [_f; 172]..........(1)

Now, we will find the matrix for AA, we get

.12 3
;ua_;\[l ;
_[Ax2 AXS3
=M = [lxl Ax2
203X "
=} = [1 24 vev e e e (1)

But given, AZ = AA + pl

Substitute corresponding values from eqn(i) and (ii), we get
7 121 _ [22 3A p oo
=>[4 7]_ A 21]+[0 n

[7 12]_[21+u 31+ 0
“le 71T la+0 22+
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las rj = aj; + by + ¢;l,

And to satisfy the above condition of equality, the corresponding entries of the matrices should be equal
Hence, A+ 0=4=A=4

And also, 2A + p =7

Substituting the obtained value of A in the above equation, we get

2)+pu=7=28+u=7=2u=-1

Therefore, the value of A and p are 4 and - 1 respectively

39. Question

0O 7—x ldx 7Tx

oy 0 1 0 | equal to an identity matrix.
1

[

Find the value of x for which the matrix product |
1

x —4x -2x

Answer
1 0 0

We know, |0 1 0Qfis identity matrix of size 3.
0 0 1

So according to the given criteria

—X l4x 7x 1 0 0
0 |=1|0 1 0
—2 1 —4x -2 0 0 1

Now we will multiply the two matrices on LHS using the formula ¢ = aj1bqj + ajpbyj + ... + ajnbpj, we get

2x(—x)+ 0+ 7xx 2x14x + 0 + 7 x (—4x) 2x7x + 0+ 7x(—2x)
[ 0+0+ 0 0+ 1x1+0 0+0+0
IX(—x) + 0+ Ixx Ix14x + (—2x1) + (I1x—4x) 1x7x + 0+ 1x(—2x)
(1 0 0
=|0 1 0]
0 0 1

[5x 1 0 0
=10 0 1 0
L0 10}{—2 5 0 0 1

And to satisfy the above condition of equality, the corresponding entries of the matrices should be equal

Sowegethx =1 =x =

=

So the value of x is%

40 A. Question
Solve the matrix equations:

EF S M

-

Answer

(x 1] [—12 —03] [}5{] =0

Now we will multiply the two first matrices on LHS using the formula ¢; = aj;byj + ajpbyj + ... + ajpbp;, we get
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kx1+1x(-2) 0+ 1x(-3)][] =

k-2 -3l = o

Again multiply these two LHS matrices, we get

=[(x—2)xx+ (-3)x5] =0

= x2 - 2x - 15 = 0. This is form of quadratic equation, we will solve this by splitting the middle term, we get
-5x+3x-15=0

=Xx(x-5)+3(x-5)=0

=2(x-5)(x+3)=0

=>x-5=00rx+3=0

This gives, x = 5 or x = - 3 is the required solution of the matrices.

40 B. Question

Solve the matrix equations:

1 2 o]fo
[121]|2 0 1 2‘:0

1 0 2x]
Answer

1 20
[1 2 1] [2 0 1]LJ
1 0 2

Now we will multiply the two first matrices on LHS using the formula ¢; = aj1byj + ajpbyj + ... + ajybp;, we get

0
[Ix1+2x2+1x1 1x2+0+0 0+2><l+1><2][i]=0

0
=[6 2 4][ﬂ=0

Again multiply these two LHS matrices, we get

=[0+2x2+4x] =0

=4 + 4x = 0 we will solve this linear equation, we get
=24x =-4

This gives, x = - 1 is the required solution of the matrices.
40 C. Question

Solve the matrix equations:

1 0 2]x
[x-5-1]j0 2 1|4 =0
2 0 3|1

Answer
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=0

1 0 2][x
[x -5 —1]021[4
2 0 3141

Now we will multiply the two first matrices on LHS using the formula ¢; = aj;byj + ajbyj + ... + ajpbp;, we get

X
kx1+0+(-1x2) 0+ (-5x2)+0 2x+(—5><l)+(—1><3)][4
1
=0
X
=[x-2 -10 2x—8][4 =0
1

Again multiply these two LHS matrices, we get

=>[(x—2)x+ (—-10x4) + (2x—8)x1] =0

=>x2-2x-40 +2x-8=0

= x% - 48 = 0. This is form of quadratic equation, we will solve this, we get
=x%2 =48 = x2 = 16x3

This gives, x = £4V3 is the required solution of the matrices.

40 D. Question

Solve the matrix equations:

1 2[x]
2x 3 =0
EE

Answer
e 3y 2 - o

Now we will multiply the two first matrices on LHS using the formula ¢; = aj;byj + ajabyj + ... + ajpbp;, we get

[2xx 1 + 3 x(—3) 2xx2+0][§] =0

=[2x-9 4xl[g| =0

Again multiply these two LHS matrices, we get

=[(2x—9) xx+ 4xx8] =0

=>x2-9x +32x =0

= x2 - 23x. This is form of quadratic equation, we will solve this, we get
=XxX(x-23)=0

=>x=00rx-23=0

This gives, x = 0 or x = 23 is the required solution of the matrices.

41. Question
1 2 0]

IfA={3 —4 5| computeAZ-4A + 3l3.
0 -1 3
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Answer

1 2 0
Given: A = |3 —4 §
0 -1 3

To find the value of AZ - 4A + 3I5

1 0 0 3 00
I3 is an identity matrix of size 3,s03I; = 3|0 1 0| =10 3 0
0 0 1 0 0 3

Now, we will find the matrix for A2, we get

A2 = AXA = —4 5” —4 5]
-1 3 -1 3
= A?
1x1+2x3+0 1x2+2x(—4)+0 0+2x5+0
=[3x1+3x(—4) +0 3x2+ (—4x—4) +5x(—-1) 0+ (—4x%x5)+ 5x%x3
0+ (-1x3)+0 0+ (—1x—-4) +3x(-1 0+ (—1x5)+3x3

[as Cij = ailblj + aizsz + ... + ainbnj]

1+ 6 2-8 10
=A*=1|3-12 6+ 16—-5 —20+ 15
| —3 4-3 -5+ 9
(7 —6 10
=A% = |9 17 —5] (D
-3 1 4

Now, we will find the matrix for 4A, we get

1 2 0
4A = 4|3 —4 5

0 -1 3
(4 % 1 4 %2 0
=4A = [4xX3 4x(—4) 4><5]
0 4x(—1) 4x3
[ 4 3 0
=4A = |12 —16 20| ........... (i)
L0 -4 12

So, Substitute corresponding values from eqn(i) and (ii)in equation A? - 4A + 313, we get

—6 3 0 0

== —9 l? ] [12 —16 ?.O 0 3 0]
—4 0 0 3

[ 7—4 + 3 —-6—8+ 0 10—-0+ 0
==|-9-12+0 17+16+3 —-5—-20+0
-3 +0+0 1+4+0 4—-12 + 3

[as rij = aij + b” + Cij]'

6 14 10
== |-21 36 -—25

-3 5 =5
6 14 10
Hence the value of A - 4A + 31, = |-21 36 -25
-3 5 =5

Get More Learning Materials Here : & m @\ www.studentbro.in



Get More Learning Materials Here : &

42. Question

0o 1 2
If f(x) = x2 - 2x, find f(A), where A = 4 5
0o 2
Answer
01 2
Given: A = |4 5 plandf(x) = x2 - 2x
0 2 3

To find the value of f(A)

We will substitute x = A in the given equation we get
f(A) = A2 - 2A..cccoienn. (i)
Now, we will find the matrix for A2, we get

012012
4 5 0 5 0

0 2 3 2 3

A? = AxA =

0+1x4+0 0+ 1x5+2x2 0+0+3x2
0+5x4+0 4xXx1+5Xx5+0 4x2+0+0
0+2x4+0 0+2x5+3x2 0+0+3x3

= A? =

[as Cij = ai]_b]_j + ai2b2j + ...+ ainbnj]
(4 5+ 4 6

=A" =20 4+ 25 8
8 10+6 9
(4 9 6

= A7 = |20 29 8 (D
[8 16 9

Now, we will find the matrix for 2A, we get
0 1 2

2A=214 5 0
0 2 3

0 2x1 2x2
=2A = |2x4 2x5 0
0 2x2 2x3

0 2 4
=2A =8 10 0].woee.(il)
0 4 6

So, Substitute corresponding values from egn(i) and (ii) in equation f(A) =

0 2 4
= f(A) = 20 29 8 8 10 0
16 9l lo 4 &6

_ — 6—4
= f(A) = 20 8 29—10 8—0
[8—0 16—4 9-6

[as rij = aij + b” + Cij]'

4 7 2
= f(A) = [12 19 8
8 12 3

- 2A, we get
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4 7 2
Hence the value of f(A) = |12 19 8

g 12 3

43. Question

0 1 2
If f(x) = x3 + 4x2 - x, find f(A), where A ={2 -3 0|
1 -1 0
Answer
0o 1 2
Given: A = |2 —3 o0landf(x) = x3 + 4x2 -
1 -1 0

To find the value of f(A)

We will substitute x = A in the given equation we get
f(A) = A3+ 4AZ - A .o (i)

Now, we will find the matrix for A2, we get

c sl

0+1x2+2x1 0+ 1x(-3)+2%x(-1) 0+0+0
=2A=|0+(-3x2)+0 2x1+(-3)x(-3)+0 2x2+0+0
0+ (—1x2)+0 1x1+(-1Dx(-3)+0 1x2+0+0

A? = AxA =

[as Cij = ailblj + aizsz + ...+ ainbnj]

2+2 —-3-2 0
=A=|-6 2+9 1
L 2 1+3 2

(4 -5 0
=A=|-6 11 4 (D
-2 4 2

Now, we will find the matrix for A3, we get
-5 0
6 11 4 —3 0
-1 0
= A3

0+ (-5x2)+0 4x1+ (-5)x(-3)+0 4x2+0+0
=0+ 11x2+4x1 (—6x1)+ 11x(-3) +4x(-1) (—6x2)+0+0
0+4x2+2x1 (—2x1)+4x(-3)+2x(-1) (—2x2)+0+0

AP = ATxA =

—10 19 8
=A" =26 —43 —12[ ..o (iD)
10 —-16 —4
So, Substitute corresponding values from eqn(i) and (ii) in equation f(A) = A3 + 4A% - A, we get
—-10 19 8 -5 0
=flA) = |26 —43 -—-12 6 ll "-1- —3 0
10 —-16 —4 -1 0

Get More Learning Materials Here : & m @\ www.studentbro.in



—-10 19 8 4% 4 4 % (=5) 0
=>f(A)=[26 —43 —12| + |4x(—-6) 4x11 4x4
10 —16 -4 4% (-2) 4x4 4x2
o 1 2
—12 -3 0
1 -1 0
[—10 19 8 16 —20
=fA) = |26 -43 —12 16 —3 0
L 10 —16 —4 -1 0
[—10 + 16— 0 19-20—-1 8+0-2
Sf(A) = | 26—-24—2 —43 + 44 +3 —12 + 16—0
10-8—-1 —-16 + 16 + 1 —4 +8-0
[as rij = ajj + bij + Cij]r
6 -2 6
Sfa) =0 4 4
1 1 4
6 —2 6
Hence the value of f(A) = |0 4 4
1 1 4
44. Question
1 0 2]
If A=/0 2 1, thenshow thatA is a root of the polynomial f(x) = ¥ - 6x2 + 7x + 2.
2 0 3
Answer
1 0 2
Given: A = [0 2 1|andf(x) =x3-6x%+ 7x+2
2 0 3

To find the value of f(A)

We will substitute x = A in the given equation we get
f(A) = A3 - 6A% + TA + 2l.ccrirennee. (i)

Here | is identity matrix

Now, we will find the matrix for A2, we get

A2 =AxA=1|0 2 1|lo 2 1

2 0 3112 0 3

102][102

1x1+0+2x2 0+0+0 1x2+ 0+ 2x3
0+0+2x1 0+2x2+0 0+2x1+1x3
2x1+0+3x2 0+0+0 2x2+ 0+ 3x3

= A? =

[as Cij = ailblj + aizsz + ... + ainbnj]

1+4 0 2+6
=A=| 2 4 2+3
2+6 0 4+9
5 0 8
=A =2 4 5] (i)
8 0 13

Now, we will find the matrix for A3, we get
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AP = AZxA =

5 0 8|1 0 2
2 4 5|10 2 1
g 0 13112 0 3

= A3

Ex1+0+8x2
2x1+0+565x2 0
8x1+ 0+ 13x2

0+0 E5x2+0+8x3
X2+0 2x2+4x1+ 5x3
0+0 8x2+0+ 13x3

5+16 0 10
=A*=|2+10 8 4+4+ 15
8 +26 0 16 + 39

=A% =12 8 23
34 0 55

21 0 34]

So, Substitute corresponding values from eqn(i) and (ii) in equation f(A) = A3 - 6A2 4+ 7A + 2I, we get

21 0 34 5 0 8 1 0 2
=:-f(A)=[12 3 23]—6[2 4 5|+ 7|0 2 1]
34 0 551 18 0 13 2 0 3

1 00

+2|0 1 0

0 0 1.

21 0 34 [6 x5 0 6x8
=f(A) = |12 8 23|—|6x2 6x4 6x5
34 0 55 L6 X 8 0 6 x 13

7x1 0 7x2 2 00

+]1 0 7x2 7x1|+|0 2 0]

7x2 0 7x3 0 0 2
21 0 34 30 0 48 7 0 14 2 0
=:-f(A)=12823]—12 24 30/ +|0 14 7 |+|o 2
34 0 55 48 0 78 14 0 21 0 0

[21-30 + 7 + 2 0-0+0+0 34-—-48 + 14 +
=fA)=|12—-12+0+0 8-24+14+2 23-30+7 +
134—-468 +14+0 0-0+0+0 55—-78+ 21 +

s

[as rij = aij + b'J + Cij]'

0 0 0
0 0 o]=0

0 0 0

= f(A) =

Hence the A is the root of the given polynomial.

45. Question

1 2 2
IfA={2 1 2/ then provethatA?-4A-5]=0.
2 2 1
Answer
1 2 2
Given:A = |2 1 2
2 21

To prove A2 - 4A - 5] =0
Here | is the identity matrix

Now, we will find the matrix for A2, we get
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A7 = AXA =

1 2 201 2 2
2 1 2112 1 2
2 2 1112 2 1

= A?

[as Cij = ailblj + aizsz + ... + ainbnj]

1 +4+4 2+2+4 2+4+2
SA=[24+2+4 4+1+4 4+2+2
2 +4+2 44+2+2 4+4+1
9 8 8
=A"=1[8 9 8 (D
8 8 9

So, Substitute corresponding values from eqn(i) in equation

AZ - 4A - 51, we get

IX1+2x2+2x2 1xXx2+2X1+2x2 1x2+2x2+2x1
2X1+1x2+2x2 2X2+ 1X1+2xXx2 2Xx2+1x2+2x1
2X1 +2x2+1x2 2xXx2+2x1+1x2 2x2+2x2+1x1

9 8 8 1 2 2 100
==18 9 8/—4|2 1 2|-5[0 1 0

8 8 9 2 2 1 00 1

9 8 8] [4x1 4x2 4x2] [5 0 0
=18 9 8|—[4x2 4x1 4x2|—|0 5 0

8 8 9] lax2 ax2 4x1l lo o s

9 8 8] [4 8 8] [5 0 0
=18 9 8|—|8 4 8|—|0 5 0

s 8 9l I8 8 4] lo 0 5

[9—4—-5 8-8—-0 8-8—10
=»=18-8-0 9-4-5 8-8—0

8-8-0 8-8-0 9-4-5

Hence the A2 - 4A - 51 = 0 (Proved)

46. Question

3 2 0]

fA=|1 4 0/ showthatA2-7A+10l3=0
0

0 5

Answer

Given:A=|1 4 0

0 0 5

3 2 0]
To prove A2 -7A + 1013 =0

Here I3 is an identity matrix of size 3

Now, we will find the matrix for A2, we get
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3 2 0
1 4 0
0 0 5

A7 = AXA =

3 2 0
1 4 0
0 0 5

3IX3+2x1+0 3x2+2x4+0

0+0+0
1x3 +4x1+0 1x2+4x4+0 0+0+0
0+0+0 0+0+0 0+0+5x

= A? =

[as Cij = ailblj + aizsz + ...+ ainbnj]

11 14 0
=A"=|[7 18 o0 (D
0 0 25

So, Substitute corresponding values in equation

A2 -7A + 10I3, we get

(11 14 0] 3 2 0 1 0 0
=17 18 0(—7|1 4 0|+ 10j0 1 O

L0 0 25 0 0 5 0 0 1

(11 14 0] [7x3 7x2 0 10 0 O
== |7 18 0]|—|7x1 7x4 0 |+]|0 10 O

L0 0 251 L 0O 0 7x5 0 0 10

(11 14 0] 21 14 0 10 0 O
==1|7 18 0|—|7 28 0|+|0 10 O

L0 0 251 L0 0 35 0 0 10

[11-21 + 10 14-14 + 0 0
== 7—7-10 18—28 + 10 0

0 0 25—35 + 10
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[as rij = aij + b” + Cij]'
0 0 0
==10 0 0|=20
0 0 0
Hence the A2 -7A + 10I3 = 0 (Proved)

47. Question

X
Without using the concept of the inverse of a matrix, find the matrix |:

5 -7T|[x y]| [-16 —6]
-2 3_]z w77 2]

Answer

aiven: [ 5, F1[; W=15° ]

Multiplying we get,

Ex—7z 5y—7u]_[—16 —6]
—2x+3z —2y+3ul L 7 2

From above we can see that,
5x-7z=-16...(1)
-2X+3z=7....(2)
5y-7u=-6..... (3)

"r.'
) ] such that
u
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2y +3u=2 ... (4)

Now we have to solve these equations to find values of x, y, zand u
Multiplying eq (1) by 2 and eq (2) by 5 and adding the equations we get,
10x-14z+10x+15z2=-32 + 35

Z=3

Putting this value in eq(1) we get,

5x-21=-16
5x=5
X=1

Now, multiplying eq(3) by 2 and eq(4) by 5 and adding we get,
10y-14u+10y+15u=-12+10
u=-2

Putting value of u in equation (3) we get,

5y+14==-
5y=-20
Y=-4

Therefore now we have,
B
48 A. Question

Find the matrix A such that

Answer

o 4= 5 1

We know that the two matrices are eligible for their product only when the number of columns of first matrix
is equal to the number of rows of the second matrix.

1 17. .
So, 0 1] is 2%2 matrix, and

3 3 b

10 1] is 3x2 matrix

Now in order to get a 3x2 matrix as solution 2x2 matrix should be multiplied by 2x3 matrix. Hence matrix A
is 2Xx3 matrix.

b ¢

Let, A = [g -

So the given question becomes,

1 1][3 b c]=3 3 5]

0 Uld e f 1 0 1

Now we will multiply the two matrices on LHS, we get

=:_:L>«<:=1+1><d 1xb+1xe 1xc+ 1x 2[3 3 5

0+ 1xd 0+ 1xe 0+ 1xf 1 01
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[as Cj = ai]_b]_j + aizsz + ...+ ainbnj]

PR R

To satisfy the above equality condition, corresponding entries of the matrices should be equal, i.e.,
d=1e=0,f=1

a+d=3=a+1l=3=a=2

b+e=3=2b+0=3=>b=3

c+f=5=c+1=5=c=14

Now substituting these values in matrix A, we get

A_

_abc]=234
d e f

1 0 l]is the matrix A.

48 B. Question

Find the matrix A such that

A1:3'_—? -8 9]
+56 |2 4 6|

Answer
aly s -1 % 5]

We know that the two matrices are eligible for their product only when the number of columns of first matrix
is equal to the number of rows of the second matrix.

The matrix given on the RHS of the equation is a 2x3 matrix and the one given on the LHS of the equation is
a 2x3 matrix.

Therefore, A has to be a 2x2 matrix.

Let, A = [i g]

So the given question becomes,

| R I XY

Now we will multiply the two matrices on LHS, we get

[a><1+b><4 ax2+ bxs a><3+b><6]=[—7 —8 —9]
cx1l+dx4 cx2+dxb cx3 +dxe6 2 4 6

[as G = ailblj + aizsz + ...+ ainbnj]

a+4b 2a+5b 3a+6b] [-7 -8 -9
[ | =1 ]
c+4d 2c+5d 3c+6d L2 4 6

To satisfy the above equality condition, corresponding entries of the matrices should be equal, i.e.,
a+4b=-7,2a+5b=-8,3a+6b=-9

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

Now,a+4b=-7=a=-7-4b............ (i)

~2a+5b=-8

= 2( -7 -4b) + 5b = - 8 (by substituting the value of a from eqgn(i))

=-14-8b+5b=-8
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=>3b=-14+8

>b=-2

Hence substitute the value of b in eqn(i), we get
a=-7-4b

2a=-7-4(-2)=-7+8=1

=a=1

Now,c+4d=2=c=2-4d............ (ii)
n2c+5d=4

= 2(2 - 4d) + 5d = 4 by substituting the value of a from eqn(ii))
=24-8d+5d=4

=23d=0

=>d=0

Hence substitute the value of d in eqn(ii), we get

c=2-4d
=c=2-4(0)
=2Cc=2

Now substituting these values in matrix A, we get
A= [i 3] = B _Oz]is the matrix A.

48 C. Question

Find the matrix A such that

47 -4 8 4
11 A=|-1 2 1
3] |-3 6 3
Answer

4 —4 8 4

1If[A=1]|-1 2 1

3 -3 6 3

We know that the two matrices are eligible for their product only when the number of columns of first matrix
is equal to the number of rows of the second matrix.

The matrix given on the RHS of the equation is a 3x3 matrix and the one given on the LHS of the equation is
a 1x3 matrix.

Therefore, A has to be a 1x3 matrix.
Let, A=Ja b (]

So the given question becomes,

4 —4 8 4
H[a b c] = [—1 2 1]
3 -3 6 3

Now we will multiply the two matrices on LHS, we get
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4xa 4xb 4xc —4 8 4
=|lxa 1xb 1xc|l=|-1 2 1
3xa 3xb 3xc -3

[as Cij = ailblj + aizsz + ...+ ainbnj]

4a 4b 4c —4 8 4
=la b c¢c]l=]-1 2 1
32 3b 3c -3 6 3

To satisfy the above equality condition, corresponding entries of the matrices should be equal, i.e.,
da=-4=a=-1

4db=8=b =2

c=4=c=1

Now substituting these values in matrix A, we get

A=1Ja b c] =[-1 2 1]isthe matrixA.

48 D. Question

Find the matrix A such that

-1 0 -1][ 17
[213]|]-1 1 0 0[=A
0 1 1]-1
Answer
-1 0 1|1
2 1 3]|-1 1 of|lo|=A
0 1 111

We will multiply the first two matrices, on the LHS, we get

1
x(-1)+1x(-1)+0 0+ 1x1+ 3x1 2><(—1)+3><1][0]
-1
= A

[as Cj = ai]_b]_j + aizsz + ...+ ainbnj]

1
0
-1

=[-3 4 1] = A

Again multiply the two matrices on the LHS, we get
[(3)x1+0+1x(-1)] =A

= A = [—4]is the matrix A.

48 E. Question

Find the matrix A such that

2 17 -1 -8 -10]
1 0jA= 1 -2 -5
-3 4] 9 22 15|
Answer
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2 -1 -1 -8 -10
1 o0jA=|1 -2 -5
-3 4 9 22 15

We know that the two matrices are eligible for their product only when the number of columns of first matrix
is equal to the number of rows of the second matrix.

The matrix given on the RHS of the equation is a 3x3 matrix and the one given on the LHS of the equation is
a 3x2 matrix.

Therefore, A has to be a 2x3 matrix.

Let,A — [3 2 ‘;]

So the given question becomes,

2 -1 -1 -8 -10
[1 0][3 b ';]=[1 -2 —5]
-3 4 € 9 22 15

Now we will multiply the two matrices on LHS, we get

1xa+ 20 1xb+0 1xc+ 0
(—3)xa+4xd (-3)xb+4xe (—3)xc+ 4x
-1 -8 —10]

[2><a+ (-1)xd 2xb+ (-1)xe 2><c+(—1)><(]
f

1 -2 =5
9 22 15

[as Cij = ailblj + aizsz + ... + ainbnj]

2a—d 2b—e 2c—f
a b C
—3a +4d —3b + 4e —3c + 4f

=

[—1 —8 —10]
=11 -2 =5
9 22 15
To satisfy the above equality condition, corresponding entries of the matrices should be equal, i.e.,
2a-d=-1..(),

2b - e =-8....(ii),

2c - f = - 10.....(iii)

a=1lb=-2c=-5

-3a+4d=9........ (iv),

-3b+4e=22....... (v),

-3c+4f=15........ (vi)

Substitute the value of a in egn(i), we get
2a-d=-1=22(1)-d=-1=d=3

Substitute the value of b in eqn(ii), we get
2b-e=-8=22(-2)-e=-8=2-4-e=-8=e=4
Substitute the value of c in eqn(iii), we get
2c-f=-10=2(-5)-f=-10=-10-f=-10=>f=0

Now substituting these values in matrix A, we get
a b c 1 -2 5], :

A= = is the matrix A.
ied=L 3l

48 F. Question
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Find the matrix A such that

. [-7 -8 -9]
1 2 3
= |: 2 4 6
4 5 6
- [11 10 9
Answer
-7 -8 -9
A[i E 2]= [2 4 6]
11 10 9

On multiplying A with 2 x 3 matrix we get 3 x 3 matrix

Therefore, A must be a matrix of order 3 x 2

a b
Let A =|¢ d]
e f
a2 - ez

1 2 3 [a+4b 2a+5b 3a+6b
A[4 c ]= c+4d 2c+5d 3c+6d
le+4f 2e+5f 3e+6f

-7 -8 -9
=|2 4 6
11 10 9

a+4b 2a+5b 3a+éb
c+4d 2c+5d 3c+6d
e+4f 2e+5f 3e+6f

So we have,
at+4b=-7...(1)

2a+5b=-8..(2)

2c+5d=4.(4)
e+ 4f=11...(5)
2e+5f=10...(6)

a=1b=-2,c=2,d=0,e=-5andf =4 on solving the above equations.

Hence, A =

1 -2
2 0
-5 4

49. Question

1 -2
Find a 2 x 2 matrix A such that}‘{1 A |: ol,.

Answer

Given A is a 2X2 matrix,

Solet A = [i E’]

Here I, is an identity matrix of size 2,1, = [é

So the given equation becomes,
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| s e P

[a><1+b><1 ax(-2) +bx4] 16 0]
cx1+dx1 cx(-2)+dx4] Lo 6

NSRS SHEl

“lo 6

To satisfy the above equality condition, corresponding entries of the matrices should be equal, i.e.,

-2c+4d=6...... (iv)

Substitute the values of eqgn(ii) in eqn (i), we get
a+b=6=22b+b=6=>b=2

So eqn(ii) becomes, a =2b=2(2) =4=>a =4

Substitute the values of eqn(iii) in egn (iv), we get
-2c+4d=6=-2(-d)+4d=6=22d+4d=6=>6d=6=>d=1
So eqgn(iii) becomes, c =-d=c=-1

Now substituting these values in matrix A, we get
4 2] -
A= [_1 l]IS the matrix A.

50. Question
0 0]

If A = . find Al6
4 0_

Answer

OO]

Given: A = [4 0

We will find A2,

=A* =0
Hence, Al® = (A2)8 = (0)8 = 0
Hence Al® is a nill matrix.

51. Question

0 —x 0 1
If A = B= Lo | and x2 = - 1, then show that (A + BY = AZ + B2,
X

Answer

GivenA=[g _Ox],B=[g é]andx2=-.
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We need to prove (A + B)? = A2 + B2
Let us evaluate the LHS and the RHS one at a time.

To find the LHS, we will first calculate A + B.

A+B=[2 _OX]-F[? é

0+0 —x+1
SATB= 0+0]

0 —X+1
avs=[ o ]

We know (A + B)2 = (A + B)(A + B).

2_[ 0 —x+177 0O -x+1
=@ 0 Tk ]
= (A+B)?= [(0)(0) + (—x+ 1)(x+ 1) (0)(—x+1)+(—x+1)(0)
L (x+D0)+(0)x+1) (x+1)(—=x+1)+(0)(0)
=>(A+B)2=-0+[:1_X2) 0+0

0+0 (1—-x3)+0

1—x2 0
= (A+B)?=
( ) 0 1—x?

=:-[A+B)2=:l_é_l) - 1)]( x2 = -1)

= (A+B)? = [g g

To find the RHS, we will first calculate A2 and B2.

We know AZ = A x A.

=”33:0 —x 0 —x]
X X

ooz 2 [@@+ (&) (0)(—x)+ (-x)(0)
L (®)(0) +(0)x (=) +(0)(0)

0+ (—x?) 0+0

= A% =
| 0+0 (—x2)+0
2
2 _ |—x 0
= A= 0 _Xz]

2 _ 1 O . 2__
A—[D l](.x =-1
Similarly, we also have B2 = B x B.
, [0 170 1
=B =1 0”1 0

_ g2 - [(@(0)+(1)(1) (0)(1)+ (1)(0)
L(D(0)+ (0)(1) (1) + (0)(0)

» _[0+1 0+0
=B =lo+0 1+0]
. 10
"B_o 1]
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Now, the RHS is A2 + B2,
sev=[l 9+l 9

s oz [L4+1 040
=ATB =140 1+1]
. 2 2_2 0_ 2
ca2+B2 = T = (a+B)

Thus, (A + B)2 = A2 + B2,

52. Question

1 0 -3
fFA=[2 1 3 |. then verify that A2 + A = (A + 1), where | is the identity matrix.
0 1 1
Answer
1 0 -3
GivenA=|(2 1 3
0 1 1

We need to prove A2 + A=A (A + 1).

Let us evaluate the LHS and the RHS one at a time.
To find the LHS, we will first calculate A=?.

We know A2 = A x A

1 0 =3][1 0 -3
=A°=12 1 3||2 1 3
0 1 1dlo 1 1

[1+0+0 04+0+(-3) —-3+0+(-3)
=>A=[24+24+0 0+1+3 —6+3+3
0+2+0 0+1+1 0+3+1
1 -3 -6
~AP =4 4 0]
2 2 4

Now, the LHS is AZ + A.

1 -3 —6] [1 0 -3
=A’+A=[4 4 o0|+]2 1 3
2 2 4] lo 1 1

[1+1 -3+0 —6+(-3)
SA+A=[4+2 4+1 0+3
[2+0 2+1 4+1

2 -3 —9
~A +A=|6 5 3
2 3 5

To find the RHS, we will first calculate A + 1.

1 0 -3 1 0 0
A+I=(2 1 3|+|0 1 0
0 1 1 0 0 1
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1+1 0+0 —3+0
=A+[=12+0 1+1 3+0

0+0 1+0 1+1

2 0 -3
~A+I=|2 2 3

0 1 2

Now, the RHS is A(A + |).

1 0 -3]12 0 -3
=2AA+D=|2 1 3||2 2 3
0 1 110 1 2

[2+0+0 0+0+(—3) —-3+0+(-6)
=AA+D)=|4+2+0 0+2+3 —6+3+6
0+2+0 0+2+1 0+3+2
2 -3 -9
-'-A(A+I)=[6 5 3|=A2+A
2 3 5§

Thus, A2 + A=A (A + 1).

53. Question

3 -5 , ,
If A = |- then find A2 - 5A - 141. Hence, obtain A3.
4 2

Answer

Given A = [_34 _25]

We need to find A2 - 5A - 14I.

We know AZ = A x A.
kil PR |

(3)(3) + (=5)(—4) (3)(=5) +(-5)(2)
(-9)(3)+(2)(-4) (=5 +(2)(2)

= A% =

, [9+20 —15-10
=A== o g 20+4]

L =[20 2]

T l-20 24

Now, we evaluate -5A = -5 x A.

—sa=-5x[° 7]

3(-=5) —5(-5)

= A= 4(-5)  2(-5)
—15 25

s~ —bhA =
20 —10

Finally, matrix -141 = -14 x 1.

—14] = —14 x [é g]

(—14) 0(—14)

1
= lal= [0(—14) 1(—14)
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_qap_[14 0 ]

0 -14

The given expression is A2 - 5A - 14l.

—25]+ [—15 25 ] T [—é-’} _24]

29
A*—5A— 14l =
= 20 24 20 —10

29 + (—15) + (—14) —25+25+0

2— _ =
= AT —5A— 14l 2042040 24+ (—10) + (—14)

P T
~ A2 —5A 141_[0 .

On multiplying both sides with matrix A, we get
A(A2-5A-141)=0
=>A3-5A2-14(Ax1)=0
=»A3-5A2-14A =0

= A3 = 5A? + 14A

sat=5x[ 2 T®lr1ax[® 7]

3 [ 29(5) —25(5)] [ 3(14) —5(14)
= A= +
|—20(5) 24(5) —4(14) 2(14)
3 _[145 —125 42 =70
=8 =100 120 |+ [—56 28]
2 145 + 42 —125 4+ (=70)
= A° =
[—100 + (—56) 120 + 28
. a3 _ [ 187 —195
- A —156 148 ]
0 0 187 —195
Thus, A —5A — 14] = and A3 = .
[O 0 —156 148 ]
54 A. Question
cosX sinx |
If P(X] = ) ] then show that P(x) P(y) = P(x + y) = P(y) P(x).
—SINX COSX |
Answer
Given P(x) = co;x sinx].
—sinx cosx

We need to prove that P(x)P(y) = P(x + y) = P(y)P(x).

First, we will evaluate P(x)P(y).

__[cosx sinx][cosy siny
PRIP() = [— sinx cosx] [— siny cosy

COSXCoSy — sinxsiny cosxsiny + sinxcosy

= P(x)P(y) = [— sinxcosy — cosxsiny —sinxsiny + cosxcosy

COSXcosy — sinxsiny sinxcosy + cosxsiny

= PGIP(y) = —(sinxcosy + cosxsiny) cosxcosy —sinxsiny
_ _[cos(x+y) sin(x+y)]
+ PIP(y) = [— sin(x+y) cos(x+y)l P(x+y)
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Now, we will evaluate P(y)P(x).

_[cosy siny]|[cosx sinx
P(y)P(x) = [— siny cosy] [— sinx cos x]

= PP =

COSYCOSX— sinysinx cosysinx+ sinycosx ]
—sinycosx —cosysinXx —sinysinX + cosycosx

COSXcosy — sinxsiny sinxcosy + cosxsiny

= PyPR) = —(sinxcosy + cosxsiny) cosxcosy —sinxsiny
_ _[cos(x+y) sin(x+y)]
+ P(y)P(x) = [— sin(x+y) cos(x+y)l P(x+y)

Thus, P(x)P(y) = P(x + y) = P(y)P(x).

54 B. Question

x 0 0 a 0 0]
fP=[{0 v 0/andQ=(0 b 0
0 0 Z | 0 0 ¢ |
Answer
x 0 0 a 0 0
Given P = [0 v 0] andQQ = [0 b 0]
0 0 =z 0 0 c

xa 0 0

We need to prove that PQ = [0 yb 0] = QP.

0 0 zc

First, we will evaluate PQ.

a 0 o0
0 b 0

0 0 c

x 0 0
PQ=|0 y O
0 0 z

= PQ =

xa 0 0
~PQ = [0 yb 0]
0 0 =zc

Now, we will evaluate QP.

x 0 0

0 0 =z

a 0 0
QP=|0 b 0
0 0 c

= QP =

xa 0 0
--QP=[U vb 0]=PQ
0 0 zc

xa 0 0
Thus, PQ = [0 vb 0] =QP
0 0 =zZc

55. Question
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Xxxa+0+0 0+0+0 0+0+0
0+0+0 0+yxb+0 0+0+0
0+0+0 0+0+0 0+0+zxc

axx+0+0 0+0+0 0+0+0
0+0+0 0+bxy+0 0+0+0
0+0+0 0+0+0 0+0+cx

xa 0

. provethat PQ= 0 yb 0
0 0 =z
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0 1]

IfA={2 1 31| findA2-5A+ 4land hence find a matrix X such that A2 - 5A + 41 + X = O.
1 -1 0
Answer
2 0 1
GivenA=|2 1 3|
1 -1 0

We need to find A2 - 5A + 4.

We know A2 = A x A.

2 0 112 0 1
=A’=12 1 3[|2 1 3
1 -1 oll1 -1 o0

[ 44+0+1 04+40+(—1) 2+0+0
=A’=| 44+42+3 0+1+(-3) 2+3+0
2+(—2)+0 0+ (-1)+0 1+ (-3)+0

5 -1 2
~A*=|9 -2 &
0 -1 -2

Now, we evaluate -5A = -5 x A.

2 0 1
—bA=-5x12 1 3

1 -1 0

2(-5) 0(-5) 1(-5)
= —5A=|2(-5) 1(-5) 3(-5)
1(-5) —1(-5) 0(-5)

—-10 0 -5
~—bA=|-10 -5 -15
—5 5 0

Finally, matrix 41 = 4 x |.
1 0 0
41=4x|0 1 0
0 0 1

1(4) 0(4) 0(4)
=41=|0(4) 1(4) 0(4)
0(4) 0(4) 1(4)

4 0 0
~4l=10 4 0
0 0 4

The given expression is A2 - 5A + 4.

5 -1 2 -10 0 -5 4 00
= A*—-BA+4l=|9 -2 5 |+|-10 -5 -15|+|[0 4 0]
0 -1 -2 -5 5 0 0 0 4
[5+(-10)+4 —-1+0+0 2+(-5)+0
= A*—BA+4I=|9+(-10)+0 —2+(-5)+4 5+(-15)+0
| 0+(=5)+0 -1+5+40 —-2+0+4
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~A*—BA+4l= [—1 -3 —10

-1 -1 —3]

-5 4 2

Giventhat A2 -5A + 41+ X =0

= X =- (A2 -5A + 4I)

1
.'.X = 1

5

-1 -1 -3
-1 -3 -10
-5 4 2
1 3
3 10
-4 =2
-1 -1 -3 1 1 3
Thus, A2 —5A+4[=|-1 -3 —10|landX=|1 3 10
-5 4 2 5 —4 =2

56. Question

1
If A =
:

Answer

Given A =

1] I n
|. prove that A" :{ | for all positive integers n.
1 0 1

o 1)

We need to prove that A™ = L 11].

o1

We will prove this result using the principle of mathematical induction.

Step 1: When n = 1, we have A™ = Al = 1 1] =A

o1

Hence, the equation is true forn = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

=:-Ak=[é

N

To prove the given equation using mathematical induction, we have to show that Ak*! = [é k‘{ 1].

We know AK*TL = AK x A

= Ak+l —

= Ak+1 —

= Ak+1 —

1 k1 1
o o 1
(DD + (K0 (DD)+ KD
L(0)(D +(1)(0) (0)(1)+(1)(D)

é l—i-k]

e

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

Thus, A® = [3

n

1 for all positive integers n.
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57. Question

- a" —1
a b . |a" b
If A = 01 | prove that A"~ = a—1

0 1

for every positive integer n.

Answer

Given A = [g lﬂ

n j (an_l)
We need to prove that A" = [a a-1 l
0 1

We will prove this result using the principle of mathematical induction.

Step 1: When n = 1, we have A® = A?

[, al—1
= AV =7 b(a—l)

| 0 1

[ a—1
= AN =2 b(a—l)]

L0 1

ey s

Hence, the equation is true forn = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

k
k ak ba—l
= A= a—1

0 1
k1 JEtL_q
To prove the given equation using mathematical induction, we have to show that Ak*! = [a b( a-1 )l
0 1
We know AK+1 = ak x A,
[ a*—1
k+1 _ |a¥ b( ) a b
= A% = a—1 [0 1]
| 0 1
[ ak—1 ak—1
k k
L@@+ )@ @o+ (3w
(0)(a) + (1)(0) (0)(b) + (1)(1)
[ ak—1
_, ak+1 _ @ akb+b(a_l)
L 0 1
[ ak—1
= AR+l — ak+t b(ak+a—1)
| 0 1
[ (a—1Da*+ak—1
=>Ak+l= ak+1 b( 1-1
| 0 1
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K+l _ _k .k _
r | b(a a*+a 1)
= A =

a—1
0 1
k+1
a -1
Ak+1 — ﬂk+1 b (ﬁ)
0 1

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

all—1
Thus, A" = [an b ( a-1 )l for every positive integer n.
0 1

58. Question

cos® isin 6] o o _ . | cosn® isinn’
IfA= |- then prove by principle of mathematical induction that A™ =|
1sm 6 cosb 1smmnb cosnb |
foralln € N.
Answer
Given A — [cos(-} isinB]
isinB cosB

cosnB isinn®

o using the principle of mathematical induction.
isinnf cosn®

We need to prove that A™ = [

Step 1: When n = 1, we have A™ = A?

cosf isin B]
isin® cos0

= AN = [
e AN = A
Hence, the equation is true forn = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

— Ak — [cosk(-} isink(-}]

isinkf cosk0

To prove the given equation using mathematical induction, we have to show that
A+ _ [cos(k+ 1)8 isin(k+1)86
“ lisin(k+ 1) cos(k+1)81

We know AKt1l = Ak x A

k+1 | cosk@ isink8][cos® isinB
=A _[isinkﬂ' coskﬂ”isinﬂ cosB

= Ak+l
B [(cos k8)(cosB) + (isinkB)(isin®) (cosk8)(isin®) + (isinkB)(cos@)
~ L(isinkB®)(cosB) + (coskB)(isinB) (isinkd)(isinB) + (coskd)(cosh)

L, AR+ _ [cos kO cosB +i?sinkfsin® icoskfsin® + isinkd cosh
isinkb cosB + icoskBsin® i2sink0sinB + cosk6 cos®

However, we have i = -1

coskO cosB —sinkBsin®  i(cosk6 sinB + sink6 cosB)

= Ak+1 — [
i(sinkd cos® + coskf sinB) —sinkfsin® + coskd cosb
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coskD cos® —sink0sin®  i(sink0 cos0 + coskO sin0)

= Ak+l [
i(sink0 cos0 + cosk0 sinB) coskOcosB® — sinkOsin®

L AR+l _ [cos(kﬁ +0) isin(ke +06)
~ lisin(k® +8) cos(k® + 8)

.kt [cos(k+ 1)0 isin(k+1)0
- ~ lisin(k+1)8 cos(k+ 1)8

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

Thus, A = [I':OISHB 1sm HB] forallne N.
isinn® cosnb

59. Question

coso+sina  +/2sin o . | cosno+sinna V2sinna
If A = . prove that A" = forall n € N.
—J/2sin o coso —sina —\Esin no COSN —sinno
Answer
Given A — [cosa+sina V2sina ]
—2sina cosa— sina

We need to prove that A" — [cc-s na + sinna V2 sinna ]
—+/2sinna cosno — sinno

We will prove this result using the principle of mathematical induction.
Step 1: When n = 1, we have A® = A?

o AN = [cosa +sina  V2sina ]
—/2sina cosa — sina

e AN = A
Hence, the equation is true forn = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

o Ak = [cos ka + sin ka V2 sinka ]
—v/2sinka coska — sinka

To prove the given equation using mathematical induction, we have to show that
At [cos[kJr Da +sin(k + o V2sin(k + Da
—/2sin(k + Da cos(k+ Da—sin(k+ Da

We know AKt1l = Ak x A

o A+l [cos ka + sinka [2 sin kat ] [cosa+ sin a V2sina ]

—/2 sinka COS klrx — sinka 2sina cosa — sin o

We evaluate each value of this matrix independently.

(a) The value at index (1, 1)

A5 = (coska + sinka) (cosa + sina) + (V2 sinka)(—v/2 sina)

= Ak“ =coskacosa+ coskasina + sinkacos o + sinka sina
—2sinkasina
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= A%t! = coskacosa + coskasin o + sinkacos a — sinka sina
= A%t! = coskacosa — sinka sin o + sinka cosa + coska sina
= A%t = cos(ka + o) + sin(ka + a)
~ A% = cos(k+ Da+ sin(k + Da
(b) The value at index (1, 2)
A¥$! = (coska + sinka) (V2 sina) + (V2 sinka)(cosa — sin )
= A% =2 coskasina + V2sinkasina + v2sinka cosa — 2 sinkasina

Ak“ =2 coskasina + v2sinka cosa

= A% = \2(coskasina + sinka cosa)

= A3 = \2(sinka cosa + coska sin a)
k+1 ;
= A =2 sin(ka + a)

~ A3 =\2sin(k + Da
(c) The value at index (2, 1)

A5t = (—V2sinka)(cosa + sina) + (coska — sinka)(—v2Zsina)

= A%t = —/2sinka cosa — 2 sinkasina — 2 coska sina + v2 sinka sina
= A%t = —\/2sinka cosa — 2 coska sina
= A%t = —/2(sinka cosa + coskasina)

= AStt = —\/2sin(ka + a)
~ AR = —\2sin(k+ Da
(d) The value at index (2, 2)
A5Tt = (—V2sinka) (V2 sina) + (coska — sinka) (cosa — sina)

= Ak“ —2sinkasina + coska cosa — coska sina — sinka cosa
+ sinkoa sin o

= Ak“ —sinkasina + coska cosa — coska sina — sinka cosa
= Ak“ = coskacosa —sinka sina — sinka cosa — coska sina
= A%3! = coskacos a — sinka sin o — (sin ka cos a + cos ka sin o)
= A%3! = cos(ka + o) — sin(ka + a)
~ AK%Y = cos(k+ Da—sin(k + Da
So, the matrix AK+1 is

e _ |cos(k+ Da+sin(k+ Da V2sin(k+ Da
—/2sin(k + Da cos(k+ Da—sin(k+ Da

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.
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Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

. 15 o
Thus, A — [COS na + sinna V2 sinna foralln e N.

—\/2sinna cosna — sinna
60. Question
1 1 1] 1 n n(n+1)/2]
If A=|0 1 1].then use the principle of mathematical induction to show that A" =0 1 n
0 0 1 0 0 1

for every positive integer n.

1 1 1
0 1 1}

0 0 1

Answer

Given A =

n{n+1)

We need to prove that A" = using the principle of mathematical induction.

n

1
01
0 0 1

Step 1: When n = 1, we have A™ = Al

1{1+1)
= AN = 2
0 1 1
0 0 1
1 2
AN — 2
= 01 1
0O 0 1
1 1 1
~AY=1p 1 1|l=4A
0 0 1

Hence, the equation is true forn = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

k(k+1)
|V K T
A:
= 01 Kk
0 0 1

To prove the given equation using mathematical induction, we have to show that
[ (k+1k+1+1)

1 k+1

Ak+1=
0 1 k+1
L0 0 1

We know AKt1l = Ak x A

1}{@111
=:-Ak+1=01 12{ 01 1
o o ) 0 0 1

[ k(k+1)
1+0+0 1+k+0 1+k+———
=>Ak+l= 2

0+0+0 0+1+0 0+1+k
0+0+0 0+0+0 0+0+1
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kik+1
. 1 (k+ 1)+¥
=:'A+l= 2
0 1 1+k
0 0 1
k
11 (k+1) (1+—)
=>Ak+l= 2
0 1 k+1
0 0 1
[ (k+ D(k+2)
=?'Ak+1= 1 2
0 1 k+1
0 0 1
(k+1)(k+1+1)
-'-Ak+1= k+1 2
1 k+1
0 0 1

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

n(n+1)
2
n

n __
Thus, A™ = 1
0 1

1
0 for every positive integer n.
0

61. Question

If B, C are n rowed matrices and if A= B + C, BC = CB, @ = O, then show that for every ne N, A"*1 = B"(B +
(n + 1)C).

Answer

GivenA=B+C,BC=CBand @ =0.

We need to prove that A"*1 = B"(B + (n + 1)C).

We will prove this result using the principle of mathematical induction.
Step 1: When n = 1, we have AM+1 = Al+1

= A"+l =BY{(B + (1 + 1)C)

. AN+l = B(B + 2C)

For the given equation to be true for n = 1, A"*1 must be equal to A2.
It is given that A = B + C and we know AZ = A x A.

=A?=(B+ C)(B+C)

= A2 =B(B +C)+ C(B +C)

=A?=B?+BC+CB+ C

However, BC = CB and C? = O.

=A?=B2+CB+CB+0

= A% = B? + 2CB

A2 =B(B + 2C)

Hence, A"*1 = A2and the equation is true for n = 1.
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Step 2: Let us assume the equation true for some n = k, where k is a positive integer.
= AK+1 = BK(B + (k + 1)C)

To prove the given equation using mathematical induction, we have to show that Ak*2 = BK*+1(B 4+ (k + 2)C).
We know AK+t2 = Ak+1 x A

= AK*2 = [BK(B + (k + 1)C)I(B + C)

= AK+2 = [BK+1 4 (k + 1)BKC)1(B + C)

= AK+2 = BK+1(B + C) + (k + 1)B*C(B + C)

= AK+2 = BK+1(B + C) + (k + 1)B*CB + (k + 1)BXC?

However, BC = CB and C2 = O.

= AK+2 = BK+1(B + C) + (k + 1)B*BC + (k + 1)BO

= AK+2 = BK+1(B + C) + (k + 1)B*IC + O

= AK+2 = Bk+1(B + C) + B1[(k + 1)C]

= AK+2 = BK+1[(B + C) + (k + 1)C]

= AK+2 = BK+1[B + (1 + k + 1)C]

. AK+2 = BK+1[B 4 (k + 2)C]

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

Thus, A"*1 = B"(B + (n + 1)C) for every ne N.

62. Question
If A = diag(a b c), show that A" = diag(a" b" c") for all positive integers n.

Answer

a 0 o0
Given A = diag(abc)=|0 b 0|

0 0 c
a 0 o0
We need to prove that A" = diag(a”"b"c")=|0 b* 0|
0 0 c*

We will prove this result using the principle of mathematical induction.

Step 1: When n = 1, we have A™ = A?

al 0 o
=A=[p p? 0]
0 0 ¢t
a 0 0
~AN=10 b o|l=A
0 0 c

Hence, the equation is true for n = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

a 0 o0
=A“=|0 b* 0
0 0 ck
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k+1
a 0 0
To prove the given equation using mathematical induction, we have to show that Ax*1 = [ 0 bkt 0 ]

We know AKt1l = Ak x A

[a* 0 0][a 0 O
=A1—|g bk oflo b o
L (0 0 ck 0 0 c
[akxa+0+0 0+0+0 0+0+0
=A*T=| 04+0+0 0+b"xb+0 0+0+40
0+0+0 0+0+0 0+0+ckxc
'ak+1 0 0
:;.Ak+1= 0 bk+1 0
L 0 0 Ck+1

. AK+1 = diag(ak+l pk+1 ck+1)

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.
Thus, A" = diag(a" b" c") for all positive integers n.

63. Question

If A is a square matrix, using mathematical induction prove that (AT)" = (A")T for all n € N.

Answer

Given A is a square matrix.

We need to prove that (AT)" = (AMT,

We will prove this result using the principle of mathematical induction.

Step 1: When n = 1, we have (AT)! = AT

- (AT = (AT

Hence, the equation is true forn = 1.

Step 2: Let us assume the equation true for some n = k, where k is a positive integer.

= (AT)K = (AK)T

To prove the given equation using mathematical induction, we have to show that (AT)k*1 = (Ak+1)T,
We know (AT)k*1 = (AT)K x AT,

= (AT)k+1 = (AK)T x AT

We have (AB)T = BTAT,

= (AT)k+1 = (AAK)T

= (AT)k+1 = (Al+KT

o (AT)K+L = (Ak+1)T

Hence, the equation is true for n = k + 1 under the assumption that it is true for n = k.

Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.
Thus, (AT)" = (A")T for all n € N.

64. Question
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A matrix X has a + b rows and a + 2 columns while the matrix Y has b + 1 rows and a + 3 columns. Both
matrices XY and YX exist. Find a and b. Can you say XY and YX are of the same type? Are they equal?

Answer

X has a + b rows and a + 2 columns.
= Orderof X =(a+ b) x (a + 2)

Y has b + 1 rows and a + 3 columns.
= Orderof Y =(b + 1) x (a + 3)

Recall that the product of two matrices A and B is defined only when the number of columns of A
is equal to the number of rows of B.

It is given that the matrix XY exists.

= Number of columns of X = Number of rows of Y
=2a+2=Db+1

~a=b-1

The matrix YX also exists.

= Number of columns of Y = Number of rows of X
a+3=a+b

“b=3

We havea=b-1

=a=3-1

La=2

Thus,a=2and b = 3.

Hence, order of X =5 X 4 and order of Y = 4 x 5.

Order of XY = Number of rows of X x Number of columns of Y
= Orderof XY =5 x5

Order of YX = Number of rows of Y x Number of columns of X
= Order of XY =4 x 4

As the orders of the two matrices XY and YX are different, they are not of the same type and thus unequal.
65 A. Question

Give examples of matrices

A and B such that AB = BA.

Answer

We need to find matrices A and B such that AB # BA.
_[r 2 Lo

Let A = [0 3] and B — [2 1].

First, we will find AB.

as=[p 5l ]

(1) +(2)(2) (1) +(2)(1)

= AB = [(o)m +(3)(2) (0)(0)+(3)(1)
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144 0+2
:.AB_[0+6 0+3
5 2

e B:
A [6 3

Now, we will find BA.

B[, 3l 3l

(D) +(0)(0) (1)(2) +(0)(3)

= BA= (2)(1) + (D(0) (2)(2) + (1)(3)
1+0 2+0

=Ba=[,10 413
1 2

<[l 7

Thus, AB # BA whenA = [é g] andB = [% 2 .

65 B. Question

Give examples of matrices

A and B such that AB =0 but A # O, B # O.

Answer

We need to find matrices A and B such that AB =0 but A= O, B # O.

0 0].

LetA=[_}: gandB= 2 1

Now, we will find AB.

a5y ol 1

. AB = [(1)(0)+ (0)(2) (1(0)+ (0)(1)
(4)(0) +(0)(2) (4)(0)+ (0)(1)
040 040

= AB= [0 +0 0+0

.-.AB=[g g]=0

Thus, AB # O when A = [_1 g] andB = 0 0].

2 1
65 C. Question

Give examples of matrices

A and B such that AB = O but BA = O.
Answer

We need to find matrices A and B such that AB = O but BA # O.
-1 0 0 0
LetA—[4 I:)]andB—[3 1)

First, we will find AB.

an=[ s
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— AB = [(—1)(0)+ (0)(3) (—1)(0)+(0)(1)
(4)(0)+(0)(3) (4)(0)+ (0)(1)

040 040

= AB = [0 +0 040

.-.AB=[g g]=0

Now, we will find BA.

sa-f3 40 o

— BA — [(0)(—1) +(0)(3) (0)(0)+ (0)(0)
B+ (1@ (3)(0)+ (1)(0)
0+0 0+0

=BA= [—3+4 0+0]

--BA=[2 g];u)

Thus, AB = O and BA = O when A — [‘41 g]and3= [g 2 ,

65 D. Question

Give examples of matrices

A, B and C such that AB = ACbutB # C, A= O.
Answer

We need to find matrices A, B and C such that AB = ACbutB # C, A # O.
1 0 11 1
LetA—[O 0],]3—[1 1 andlc_[1 ol

First, we will find AB.

a=[o olli

— AB — [(1)(1) +(0)(1) (1D +(0)(1)
(0)(1) +(0)(1) (0)(1)+ (0)(1)
140 140

= AB= [0 +0 0+0
11

- AB = [0 0]

Now, we will find AC.
1 011 1
0 0] 1 0]

(1D(D)+(0)(1) (1(1)+ (0)(0)
(0)(1)+(0)(1) (0)(1)+ (0)(0)

AC=

=:-AC=[

+0 1+0

1
=>AC_L3+0 0+0

11]

e AC = 0 0

~ o], 11 1
Thus,AB—ACbutB:ﬁC,A#OwhenA—[0 D],B_[l lanol-:_[1 o)
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66. Question
Let A and B be square matrices of the same order. Does (A + B)2 = A2 + 2AB + B? hold? If not, why?
Answer

Given that A and B are square matrices of the same order.
We need to check if (A + B)2 = AZ + 2AB + B2,

We know (A + B)2 = (A + B)(A + B)

= (A + B)2 = A(A + B) + B(A + B)

~ (A + B)2 =A2 + AB + BA + B?

For the equation (A + B)2 = AZ 4+ 2AB + B2 to hold, we need AB = BA that is the matrices A and B must
satisfy the commutative property for multiplication.

However, here it is not mentioned that AB = BA.
Therefore, AB = BA.

Thus, (A + B)? = A2 + 2AB + B2

67. Question

If A and B are square matrices of the same order, explain, why in general
(i) (A + B)? = A% + 2AB + B?

(i) (A - B)? = A2 - 2AB + B?

(iii) (A + B)(A - B) = A2 - B2

Answer

(i) Given that A and B are square matrices of the same order.

We know (A + B)? = (A + B)(A + B)

= (A + B)? = A(A + B) + B(A + B)

~ (A + B)2 =A2 + AB + BA + B2

For the equation (A + B)2 = AZ 4+ 2AB + B2 to be valid, we need AB = BA.

As the multiplication of two matrices does not satisfy the commutative property in general, AB = BA.

Thus, (A + B)? = A® + 2AB + B2

(ii) Given that A and B are square matrices of the same order.

We know (A - B)? = (A - B)(A - B)

= (A-B)2=A(A-B)-B(A-B)

~(A-B)2=A?-AB-BA + B?

For the equation (A - B)2 = A2 - 2AB + BZ to be valid, we need AB = BA.

As the multiplication of two matrices does not satisfy the commutative property in general, AB = BA.
Thus, (A - B)? # A% - 2AB + B2,

(iii) Given that A and B are square matrices of the same order.

We have (A + B)(A-B) = A(A-B) + B(A-B)

- (A + B)(A-B)=A%- AB + BA - B2
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For the equation (A + B)(A - B) = A2 - B2 to be valid, we need AB = BA.

As the multiplication of two matrices does not satisfy the commutative property in general, AB = BA.
Thus, (A + B)(A - B) = A% - B2,

68. Question

Let A and B be square matrices of the order 3 x 3. Is (ABY = A2B2? Give reasons.
Answer

Given that A and B are square matrices of the order 3 x 3.

We know (AB)? = (AB)(AB)

= (AB)2=AXxBXxAXB

= (AB)? = A(BA)B

If the matrices A and B satisfy the commutative property for multiplication, then AB = BA.
We found (AB)? = A(BA)B.

Hence, when AB = BA, we have (AB)? = A(AB)B.

= (AB)2=AxAxBxB

= (AB)? = A’B?

Therefore, (AB)2 = A2B2 holds only when AB = BA.

Thus, (AB)? = A2B2 unless the matrices A and B satisfy the commutative property for multiplication.

69. Question

If A and B are square matrices of the same order such that AB = BA, then show that (A + Bf = A2 + 2AB +
B2.

Answer

Given that A and B are square matrices of the same order such that AB = BA.
We need to prove that (A + B)2 = A2 + 2AB + B2

We know (A + B)? = (A + B)(A + B)

= (A + B)? = A(A + B) + B(A + B)

= (A +B)2 =A% + AB + BA + B?

However, here it is mentioned that AB = BA.

= (A+B)?>=A%+ AB + AB + B?

~ (A +B)2=A2 + 2AB + B2

Thus, (A + B)2 = A2 + 2AB + B2 when AB = BA.

70. Question
31 4 2
11
Let A = |B: 5 2{andC=|-3 5
3 3 3
- -2 4 50

Verify that AB = AC though B # C, A = 0.

Answer
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3 1 4 2
GivenA=[§ ; %],B=[5 z]andc=\—3 5].
—2 4 5 0

We need to verify that AB = AC.
Let us evaluate the LHS and the RHS one at a time.

We will first calculate AB.

-l 3 3|5 o

L AB — [(1)(3)+ (DGB)+(D(=2) (D) + D@+ (D@
(3)3)+(3)(5) + (3)(=2) (AW +(3)(2)+(3)(4)

3+54+(-2) 1+2+4

=>AB=[9+15+(—6) 346412

AB = [168 271]

Now, the RHS is AC.

4 2
—3 b

5 0

ac-l 5 4

o AC = [(1)(4)+(1)(—3)+ (1(5) (1)(2) +(1)(5) + (1)(0)
(3)(9)+ (3)(=3) + (3)(5) (3)(2) +(3)(5) + (3)(0)

4+ (-3)+5 2+5+0

i"a‘cz[12+(—9)+15 6415+ 0

»AC = [168 271]

Thus, AB = AC even though B # Cand A = O.
71. Question

Three shopkeepers, A, B and C go to a store to buy stationary. A purchases 12 dozen notebooks, 5 dozen
pens and 6 dozen pencils. B purchases 10 dozen notebooks, 6 dozen pens and 7 dozen pencils. C purchases
11 dozen notebooks, 13 dozen pens and 8 dozen pencils. A notebook costs 40 paise, a pen costs Rs 1.25 and
a pencil costs 35 paise. Use matrix multiplication to calculate each individual’s bill.

Answer

Given the purchase details of three shopkeepers A, B and C.
A: 12 dozen notebooks, 5 dozen pens and 6 dozen pencils
B: 10 dozen notebooks, 6 dozen pens and 7 dozen pencils
C: 11 dozen notebooks, 13 dozen pens and 8 dozen pencils

Hence, the items purchased by A, B and C can be represented in matrix form with rows denoting the
shopkeepers and columns denoting the number of dozens of items as -

12 5 6
X=J10 6 7
11 13 8

The price of each of the items is also given.
Cost of one notebook = 40 paise

= Cost of one dozen notebooks = 12 x 40 paise
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= Cost of one dozen notebooks = 480 paise

.. Cost of one dozen notebooks = Rs 4.80

Cost of one pen = Rs 1.25

= Cost of one dozen pens = 12 X Rs 1.25

.. Cost of one dozen pens = Rs 15

Cost of one pencil = 35 paise

= Cost of one dozen notebooks = 12 x 35 paise
= Cost of one dozen notebooks = 420 paise

.. Cost of one dozen notebooks = Rs 4.20

Hence, the cost of purchasing one dozen of the items can be represented in matrix form with each row
corresponding to an item as -

Y= 15

4.20

4.80]

Now, the individual bill for each shopkeeper can be found by taking the product of the matrices X and Y.

12 5 6]|[4.80
XY=|10 6 7|| 15

11 13 811420

=XY=|10x480+6x15+ 7 x 420

'12><4.80+5><15+6><4.ZO]
111 x 4.80+ 13 x 15 + 8 x 4.20

[ 57.60+ 75 + 25.20
=XY=| 48+ 90+ 29.40
152.80 + 195 + 33.60

157.80
-~ XY =1167.40

281.40

Thus, the bills of shopkeepers A, B and C are Rs 157.80, Rs 167.40 and Rs 281.40 respectively.
72. Question

The cooperative stores of a particular school has 10 dozen physics books, 8 dozen chemistry books and 5
dozen mathematics books. Their selling prices are Rs 8.30, Rs 3.45 and Rs 4.50 each respectively. Find the
total amount the store will receive from selling all the items.

Answer

Given the details of stock of various types of books.
Physics: 10 dozen books

Chemistry: 8 dozen books

Mathematics: 5 dozen books

Hence, the number of dozens of books available in the store can be represented in matrix form with each
column corresponding to a different subject as -

X=[10 8 5]
The price of each of the items is also given.
Cost of one physics book = Rs 8.30

= Cost of one dozen physics books = 12 x Rs 8.30

Get More Learning Materials Here : & m @\ www.studentbro.in



.. Cost of one dozen physics books = Rs 99.60

Cost of one chemistry book = Rs 3.45

= Cost of one dozen chemistry books = 12 x Rs 3.45

.. Cost of one dozen chemistry books = Rs 41.40

Cost of one mathematics book = Rs 4.50

= Cost of one dozen mathematics books = 12 x Rs 4.50
.. Cost of one dozen mathematics books = Rs 54

Hence, the cost of purchasing a dozen books of each subject can be represented in matrix form with each
row corresponding to a different subject as -

Y =141.40

54

99.60]

Now, the amount received by the store upon selling all the available books can be found by taking the
product of the matrices X and Y.

99.60
XY =[10 8 5]|41.40
54

= XY =[10 x 99.60 + 8 x 41.40 + 5 x 54]

= XY =[996 + 331.20 + 270]

- XY =[1597.20]

Thus, the total amount the store will receive from selling all the items is Rs 1597.20.
73. Question

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

Cost per contact

40 | Telephone
A= 100 House call
50 | Letter

The number of contacts of each type made in two cities X and Y is given in matrix B as

Telephone Housecall Letter

1000 500 5000 | > X
3000 1000 1000_|—> Y

Find the total amount spent by the group in the two cities X and Y.

Answer

Given matrix A containing the costs per contact in paisa for different types of contacting the public.
40 ]
100

50

A:

Matrix B contains the number of contacts of each type made in two cities X and Y.

B— [1000 500 5000]

3000 1000 10000
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Now, the total amount spent by the political group in the two cities for contacting the public can be obtained
by taking the product of the matrices B and A.

40
100
50

BA — 1000 500 5000 ] [

3000 1000 10000

1000 x 40 + 500 x 100 + 5000 x 50 ]

= BA= [3000 % 40 + 1000 X 100 + 10000 X 50

40000 + 50000 + 250000 ]

= BA= [120000 + 100000 + 500000

340000
720000

~ BA = [
Amount spent in City X = 340000 paisa = Rs 3400
Amount spent in City Y = 720000 paisa = Rs 7200
Total amount spent = Rs (3400 + 7200) = Rs 10600

Thus, the total amount spent by the party in both the cities is Rs 10600 with Rs 3400 spent in city X and Rs
7200 spentin city Y.

74. Question

A trust fund has Rs 30000 that must be invested in two different types of bonds. The first bond pays 5%
interest per year and the second bond pays 7% per year. Using matrix multiplication, determine how to
divide Rs 30000 among the two types of bonds if the trust fund must obtain an annual total interest of (i) Rs
1800 and (ii) Rs 2000.

Answer

Given that Rs 30000 must be invested into two types of bonds with 5% and 7% interest rates.
Let Rs x be invested in bonds of the first type.

Thus, Rs (30000 - x) will be invested in the other type.

Hence, the amount invested in each type of the bonds can be represented in matrix form with each column
corresponding to a different type of bond as -

X=[x 30000 —x]
(i) Annual interest obtained is Rs 1800.

We know the formula to calculate the interest on a principal of Rs P at a rate R% per annum for t years is
given by,

Interest PTR
nterest = 100

Here, the time is one year and thus T = 1.
Hence, the interest obtained after one year can be expressed in matrix representation as -

5

100
7

100

[x 30000 —x] = [1800]

5 7
= [X X m + (30000 —x) x ﬁ = [1800]

5x _ 7(30000-%)
~ 100 100

= 5x + 7(30000 - x) = 1800 x 100
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= 5x + 210000 - 7x = 180000

= -2x = 180000 - 210000

= -2x = -30000

s x = 15000

Amount invested in the first bond = x = Rs 15000
Amount invested in the second bond = 30000 - x

= Amount invested in the second bond = 30000 - 15000
~. Amount invested in the second bond = Rs 15000

Thus, the trust has to invest Rs 15000 each in both the bonds in order to obtain an annual interest of Rs
1800.

(ii) Annual interest obtained is Rs 2000.
As in the previous case, the interest obtained after one year can be expressed in matrix representation as -

5

100
7

100

[x 30000 —x] = [2000]

5 7
= [X * ﬁ + (30000 — X) 4 ﬁ = [2000]

5x N 7(30000 — x) 2000
= =
100 100

= 5x + 7(30000 - x) = 2000 x 100

= 5x + 210000 - 7x = 200000

= -2x = 200000 - 210000

= -2x = -10000

.~ X =5000

Amount invested in the first bond = x = Rs 5000
Amount invested in the second bond = 30000 - x

= Amount invested in the second bond = 30000 - 5000
~. Amount invested in the second bond = Rs 25000

Thus, the trust has to invest Rs 5000 in the first bond and Rs 25000 in the second bond in order to obtain an
annual interest of Rs 2000.

75. Question

75. To promote making of toilets for women, an organization tried to generate awareness through (i) house
calls (ii) letters, and (iii) announcements. The cost for each mode per attempt is given below :

(i) X 50
(ii) X 20
(i) X 40

The number of attempts made in three villages X, Y and Z are given below :
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OO (iii)
X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organization for three villages separately, using matrices.
Answer

Given costs in Rs for making different types of attempts.

Cost for one house call = Rs 50

Cost for one letter = Rs 20

Cost for one announcement = Rs 40

Hence, the costs per contact in Rs for different types of contacting the people can be expressed in matrix

form as -
50

A=1|20
40

Let matrix B contain the number of attempts of each type made in the three villages X, Y and Z.

From the given information, the number of attempts made can be expressed in the matrix form as -

300 250 75

400 300 100
B =
500 400 150

Now, the total cost incurred by the organization in the three villages for creating awareness can be obtained
by taking the product of the matrices B and A.

400 300 100][50
300 250 75 (|20
40

500 400 150

BA =

= BA =300 x 50+ 250 x 20 + 75 x 40

[400 x 50 + 300 x 20 + 100 x 40]
1500 x 50 + 400 x 20 + 150 x 40

(20000 + 6000 + 4000
= BA = 15000 + 5000 + 3000
125000 + 8000 + 6000

-~ BA =123000

39000

30000]

Cost incurred in village X = Rs 30000
Cost incurred in village Y = Rs 23000
Cost incurred in village Z = Rs 39000

Thus, the cost incurred by the organization in villages X, Y and Z is Rs 30000, Rs 23000 and Rs 39000
respectively.

76. Question

There are 2 families A and B. There are 4 men, 6 women and 2 children in family A, and 2 men, 2 women and
4 children in family B. The recommended daily amount of calories is 2400 for men, 1990 for women, 1800 for
children and 45 grams of proteins for men, 55 grams for women and 33 grams for children. Represent the
above information using a matrix. Using matrix multiplication, calculate the total requirement of calories and
proteins for each of the two families. What awareness can you create among people about the planned diet
from this question?

Answer
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Given the details of two families A and B.
A: 4 men, 6 women and 2 children
B: 2 men, 2 women and 4 children

Hence, the number of people in both the families A and B can be represented in matrix form with rows
denoting the family and columns denoting the number of people of each type as -

4 6 2
2 2 4

x=|
The calorie and protein requirements for different types of people are also given.
Men: 2400 calories, 45gm proteins

Women: 1900 calories, 55gm proteins

Children: 1800 calories, 33gm proteins

Hence, the required calories and proteins can be represented in matrix form with each row corresponding to
different type of people as -

Y=11900 55

1800 33

2400 45]

Now, the required number of calories and proteins for each of the two families can be obtained by taking the
product of the matrices X and Y.

2400 45
XY = ; g ﬂ [1900 55]
1800 33
- Xy = [4><2400+6>< 1900 +2x 1800 4x45+6x55+2x33
2x2400+2x1900+4x 1800 2x45+2x55+4x33
- Xy = 9600 + 11400 + 3600 180+ 330 + 66]
4800 + 3800 + 7200 90+ 110+ 132
24600 576
XY =
[15800 332

Thus, the requirement of calories and protein is as follows -
Family A: 24600 calories and 576 grams protein
Family B: 15800 calories and 332 grams protein

It can be said that a balanced diet with proper amounts of calories and protein must be consumed by the
people of all ages in order to lead a healthy life.

77. Question

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

140 | Telephone
A =| 200 |House call
150 | Letter

The number of contacts of each type made in two cities X and Y is given in matrix B as

Telephone Housecall Letter
1000 500 5000 |City X
3000 1000 1000_|C'1'T}-' Y
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Find the total amount spent by the party in the two cities.
What should one consider before casting his/her vote - party’s promotional activity or their social activities?
Answer

Given matrix A contains the costs per contact in paisa for different types of contacting the public.

A =200

150

140]

Matrix B contains the number of contacts of each type made in two cities X and Y.

B— [1000 500 5000]

3000 1000 10000

Now, the total amount spent by the political party in the two cities for contacting the public can be obtained
by taking the product of the matrices B and A.

BA — [1000 500 5000 ] [140]

200
3000 1000 10000 150

1000 x 140 + 500 X 200 + 5000 x 150
= BA = [3 ]

000 x 140+ 1000 x 200 + 10000 x 150

= BA — [ 140000 + 100000 + 750000 ]

420000 + 200000 + 1500000

990000
2120000

~BA=|
Amount spent in City X = 990000 paisa = Rs 9900

Amount spent in City Y = 2120000 paisa = Rs 21200
Total amount spent = Rs (9900 + 21200) = Rs 31110

Thus, the total amount spent by the party in both the cities is Rs 31110 with Rs 9990 spent in city X and Rs
21200 spentin city Y.

One must surely consider the party’s social activities instead of their promotional activities before casting
his/her vote.

78. Question

The monthly incomes of Aryan and Babbar are in the ratio 3:4 and their monthly expenditures are in the ratio
5:7. If each saves Rs 15000 per month, find their monthly incomes using matrix method. This problem
reflects which value?

Answer

Let the monthly incomes of Aryan and Babbar be 3x and 4x respectively.

Let their monthly expenditures be 5y and 7y respectively.

Given that both of them save Rs 15000 per month.

We know that the savings is the difference between the income and the expenditure.
Thus, we have two equations -

3x - 5y = 15000

4x - 7y = 15000

Recall that the solution to the system of equations that can be written in the form AX = B is given by X = A
1.

Here, A = [2 :g]x = E] and B = [Eggg
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We know the inverse of a matrix A = [a g] is given by
C

1 I 4 -b
-1 _ . _
A= |A| adj(a) ad — bc [—c a ]

Al = (3)(-7) - (4)(-5) = 21+ 20 = -1
_ 117 5
1 _

= A _—1[—4 3

ey

We have X = A"1B.

=%~ 3 23] [i5000

_ [¥] _ [(7)(15000) + (—5)(15000)
vl 1(4)(15000) + (—3)(15000)
_ [¥] _ [(7 —5)15000
vl (4 —3)15000
_ [¥] _[2 x 15000
yl 11 x 15000

[s] = [25000

Monthly income of Aryan = 3x = 3 x Rs 30000 = Rs 90000

Monthly income of Babbar = 4x = 4 x Rs 30000 = Rs 120000

Thus, the monthly incomes of Aryan and Babbar are Rs 90000 and Rs 120000 respectively.
This problem tells us that savings are important and our income must not be spent wastefully.
79. Question

A trust invested some money in two types of bonds. The first bond pays 10% interest and the second bond
pays 12%. The trust received Rs 2800 as interest. However, if trust had interchanged money in bonds, they
would have got Rs 100 less as interest. Using matrix method, find the amount invested by the trust.

Answer
Given that some amount is invested into two types of bonds with 10% and 12% interest rates.
Let the amount invested in bonds of the first type and the second type be Rs x and Rs y respectively.

Hence, the amount invested in each type of the bonds can be represented in matrix form with each column
corresponding to a different type of bond as -

X = [X y]
The annual interest obtained is Rs 2800.

We know the formula to calculate the interest on a principal of Rs P at a rate R% per annum for t years is
given by,

PTR

Interest = —
nteres 100

Here, the time is one year and thus T = 1.

Hence, the interest obtained after one year can be expressed in matrix representation as -
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10

x ¥ @ = [2800]

100.
[ 10 v x22] = ;2800]
* 700 ¥ * 100
1% 1 e00
100 100

= 10x + 12y = 2800 x 100
= 10x + 12y = 280000
-~ 5x + 6y = 140000 ...... (1)

However, on reversing the invested amounts, the interest received is Rs 100 less than the earlier value (Rs
2800).

Now, the amount invested in the second bond is Rs x and that in the first bond is Rs y with hhe annual
interest obtained being Rs 2700.

Hence, the interest obtained by exchanging the invested amount of the two bonds after one year can be
expressed in matrix representation as -

10
100| _
v x1{1%| = 2700}
100
[ +xx -2 = 2700]
><— w—
Y*700 " ** 100
oy I 00
100 © 100

= 10y + 12x = 2700 x 100
= 12x + 10y = 270000

- 6x + 5y = 135000 ...... (2)
Recall that the solution to the system of equations that can be written in the form AX = B is given by X = A
1
B.
5 6 X 140000
H ’ = = =
ere. 4 [6 5] X [Y] 04 B = 135000

We know the inverse of a matrix A = [a g] is given by
C

A™! mad j(A) =

ad — bc[d _]

|A| = (5)(5) - (6)(6) = 25 -36 = -11

1 _
= A7 = ——11[—56 56]

We have X = A"1B.

- X —6] [140000

—11L- 135000

_ 1 [(5)(140000) + (—6)(135000)
~ —111(—6)(140000) + (5)(135000)
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N 1 700000 — 810000
vyl — —111-840000 + 675000
X] 1 —110000]

= = —
vyl — —111-165000

—110000
X] | —11
= lyl = [-165000
—11

“[s1=Ti5000

Amount invested in the first bond = x = Rs 10000

Amount invested in the second bond = y = Rs 15000

Thus, the trust invested Rs 10000 in the first bond and Rs 15000 in the second bond.
Exercise 5.4

1 A. Question

-

-

-3 1 0] _
Let A = | and B = | verify that
-7 5 2 —4

(2A)T = 2AT
Answer

Given,
a=[% Jlands=[; 7]
(24)T = 24T

Put the value of A
—_ T —_
= (2 [;27 53]) =2 [_27 53]

1 P L

T

14 10 5
= [—46 _1%)4]=[_46 _1%4]
L.H.S = R.H.S

Hence verified.

1 B. Question

p R 1 0]
Let A = | and B = |- verify that
7 5 2 -4

(A +B)T =AT + BT

Answer

A= [_‘27 _53] and B = [é _04]

(A+B)T =AT +BT

Get More Learning Materials Here : & m @\ www.studentbro.in



=’([—27 _53]+[% —(]4])T=[¥27 _53]T+[% _()4]T

_ T i

= —27++12 53—+40] = [—23 57] * [é —24]
— T —_

- —35 13] z[—33 15]

= —33 —1512[_33 _15]

L.H.S =R.H.S

Hence proved.
1 C. Question

-

2 -3 1 0]
Let A = ] and B = [- verify that
-7 5] 2 4]

(A-B)T =AT-BT

Answer
A= [—27 _53] and B = [é —04]

(A—B)T =AT —BT

:;.([_27 _53]_[% —(]4])T=[;27 _53]T_[% —O-ﬂ,]T

i _ — T i
= —27 —12 53+ 40] z[—23 57]_[3 —24]
— T —
=L ST=15 7]
= —13 —99]=[_13 _99]

L.H.S = R.H.S

1 D. Question

2 3 1 0] _
Let A = ] and B = ] verify that
-7 5] 2 4]

(AB)T = BTAT

Answer
A= [_27 _53] and B — [é _04]

(AB)T = BTAT

-5 b W -6 T

_ T _
—27+?L0 gtég] N [3 —24] [—23 57]
[—4 12]T= 2-6 —7+10]

3 —20/ lo+12 0-20

Get More Learning Materials Here : &

@ www.studentbro.in



[12 —20] 12 —3:50]
So, (AB)T = BTAT

2. Question

3
If A=|5|andB =[10 4], verify that (AB)] = BTAT.
2
Answer
Given,
3
A=|5[,B=[1 0 4]
2
(AB)T = BTAT

3 T 317
=>(H[1 0 4]) =[1 0 4]TH
2 2

3 0 1217 [1
=|5 0 20| =|[0|[3 5 2]
2 0 8 4
'3 5 2] [3 5
=|!0 0 o|l=|0 o0 0
(12 20 8l 112 20 8
L.H.S = R.H.S
So, (AB)T = BTAT
3 A. Question
1 -1 0] 1 2 3]
letA={2 1 3|andB=|2 1 3| FindAT, BT and verify that
1 21 0 1 1
(A +B)T =AT + BT
Answer
Given,
1 -1 0 1 2 3
A=|2 1 3|.,B=|2 1 3
1 2 1 0 1 1

(A+B)T =AT +BT

1 -1 00 1 2 3N 1 -1 0 1 2 31
(213+213D=[213+213]
1 2 14 lo 11 1 2 1 01 1
1+1 —1+2 0+3\" [1 2 11 [1 2 0
(2+2 1+1 3+3) =[—1 1 2|+|2 1 1]
140 2+1 141 o 3 1l I3 3 1
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2 1 3] 1+1 2+2 1+0
4 2 6| =|-1+2 1+1 2Z2+1
11 3 2] 0+3 3+3 1+1
[2 4 1] 2 4 1

1 2 3|=|1 2 3

13 6 21 3 6 2
L.H.S = R.H.S

So, (A+B)T =AT +BT

3 B. Question

1 -1
Let A =|2 1
1 2
(AB)T = BT AT
Answer
Given,
A —_
1 2 1
(AB)T = BTAT
1 -1 o][1
2 1 3||2
1 2 1illo

1 -1 0 1 2
2 1 3[.B= 1
1

1—-240 2—1
24240 4+1
1+44+40 2+2
—1 1 07"

4 8 12| =
5 5 10

-1 4 5

1 8 s5|=
L0 12 10
L.H.S = R.H.S

So, (AB)T = BTAT

3 C. Question

1 -1
letA=|2 1

1 2
(2A)T = 2AT
Answer
Given,

A:

1 2 1

0] 1 1
3/and B =
1

[

[

3
3
1

1
1

[a%]

3
3
1

0

2 3T 11 2 31'p -1
1 4)==2 1 4 F 1
11 o1 b1 2
+0 3-3+0]" [1 2 0
+3 6+3+3 =F 11
+1 3+6+1 3 3 1

2—-1+0 4+1+3 2+2+1

3—3+0 6+3+3 3+6+1

-1 4 5
1 8 5
Lo 12 10
0 1 2 3]
3landB=2 1 3
1 0 1 1

1 -1 0 1 2 3
2 1 31.B=J2 1 3
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2 —2 01° 1 2 1
=4 2 6 =2[-1 1 2
2 4 2 0 3 1
2 4 2 2 4 2
=|-2 2 4|=|-2 2 4
L0 6 2 0 6 2
L.H.S = R.H.S

So,
(2A)T = 24T

4. Question

-

IfA=| 4 =[1 3 -6], verify that (AB)f = BTAT.
5
Answer
Given,
-2
A=|4|,B=[1 3 -6]
5
(AB)T = BTAT

(g -a) w5 orfs]

—:z —6 -12
= —24] [ ][ 2 4 5]

—30

—12 —24 —30 12 —24 —30

L.H.S = R.H.S
So,
(AB)T = BTAT

5. Question

R 3 4
If A = - |.B=|—1 2. find (AB)T.
-1 0 2
- 21
Answer
Given,
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a=[% 8 e ]

2 1
(AB)T =7
T
3 4
2 4 —1
ﬁ(Llo ZH?'ﬂ)
_[6-4-2 g+8—11"
—3-0+4 —4+0+2
T
_ [0 1ﬂ
1 -2
_ [0 1]
15 -2
So,

(AB)Tzz[fL -jé]

6 A. Question

For two matrices A and B, A = {

4
Answer
Given,

1 -1
S

5 0
(AB)T = BTAT

13k )k

2+0+15 —2+2+01" 1
4+0+0 —-4+2+0

_ 7 0]T= 2+0+15
4 -2

- 17 jz]z[l()? _42]

0
L.H.S = R.H.S
So,

(AB)T = BTAT

6 B. Question

2 4
0 5]1 1
-1 2 0

2 1 3T
4 1 0

3 0

4+0+0]
-2+2+0 —4+42+0

verify that (AB)T = BTAT

_ _ 1 3 1 4]
For the matrices, A and B, verify that (AB)T = BTAT, where A = |.B= ]
2 4 2 5

Answer
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Given,
a=[; le=f
(AB)T = BTAT

T T T
= JG D =G dk 3

T
1+6 4+15 _[1 E][é ﬂ

“l1s s+20 Tla
_[7 19]T=[1+6 2+8]
10 28 4+15 8+20
_[7 10]2[7 10]
19 28 19 28
L.H.S = R.H.S
So,
(AB)T = BTAT

7. Question

3 4] _
— 21
fAT=|-12 and B= |.find AT - B,
1 2 3
01 -
Answer
Given,
3 4
-1 2 1
AT: _1 2];B= ]J
0 1 1 2 3
AT -BT =2

Transpose matrix of B,

-1 1
BT=|2 2

1 3
(3 4] [-1 1
AT—BT=|-1 2|-|2 2
0 1 1 3
(3+1 4-1
AT—BT=[-1-2 2-2
L0-1 1-3
4 3
AT-BT=[-3 o0
-1 -2

8. Question

COS 0. €OS O | _
IfA=| _ |-then verify that ATA = 1,
—sin o sin o

Answer

Given,
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__[cosa sina]
—sina  coso

AT — [cosa —sintx]

sinad  cosa
AT — Cosq —sino:]
—sina  cosa
ATp — [ Cosa —sintx] cosa sintx]
—sina  cosall—sina cosa
ATA= " .
| (sinct) (cosa) + (cosca) (—sina)
[ 2 22
Ta cos“a+ sin“a
A'A=
| sinccosa — sinacosa
1 0 :
ATA = 0 1] (sin®a+ cos?a = 1)

Hence verified AT A = I,
9. Question

cos o |

[(cosat) (cosat) + (—sina)(—sina) (cosc)(sina) + (—sina) (cosa)

(sina) (sina) + (cosa) (cosa)

sinacosa — sinacosa]
sin®a + cos?a

sin o _

If A = . |. verify that ATA =1,
—cos o sin d |

Answer

Given,

__ [ sina cosa]
—Ccosa  sina

AT — [sino: —coso:]
cosa  sina

ATA — sina —cosa] sina cosa]
coset  sina ll—cosa  sina
ATA = . .
| (cosat)(sina) + (sina) (—cosa)
[ 2 22
Ta cos“a+ sin“a
A'A=
| sinccosa — sinacosa
0 :
ATA = 0 1] (sina+ cos®a = 1)

Hence, ATA = I,

10. Question

[(sina) (sina) + (—cosa)(—cosa) (sina)(cosa) + (—cosa) (sina)
(cosa)(cosa) + (sina)(sina)

sinacosa — sinacosa]
sin®a + cos?a

If li-m-i-ni :1=1.2.3 denote the direction cosines of three mutually perpendicular vectors in space, prove

L, m n
that AAT = |, where A =1, m, n,

l, m; n,
Answer

Given,

l;, m; n; are direction cosines of three mutually perpendicular vectors

Get More Learning Materials Here : &

@g www.studentbro.in



= L+ m,m;+n,n; =0

LL+mym,+n;n,=0
. (A)
Ll;+mymy;+nn; =0

If+mi+ni=1
= 1E+mi+ni=1;..(B)
E+mi+ni=1

And given,
l, m; n
A=|l m, n,
l; my ng

AAT =1, m, n,||l, m, n,

i . T
l, my n,[; m, 111]
1, m; nglll; m; ng

', my gl L ooy
T _

AA' =l m; n,||m;y m, n,

1, my ngllng n, 1nj

13 + m3 + n? LI, +m;m,+n;n, l;l;+m;m;+n,n,
AAT = (L1, + mym, + nyn, 15+ m3 + n3 1,13+ m,m; + n,n,
1,1; + mym; +nyny Ll + mom, + n,n, 153 +m3+n3

(1 0 0
AAT=]0 1 0
0 0 1
Hence, AaT = |
Exercise 5.5

1. Question

2 3]
If A = |: ] prove that A - Alisa skew-symmetric matrix.

Answer
Given,

2 3
A=y 5]

a-m-(F -6 )
(3 <= D

2[2—2 3-4
4-3 5-5

(A—AT) = [g _01] ()

—(A—AD)T = _[2 —01] T

_—01 é]

—(A—AT) = [g _01] ...(ii)
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From (i) and (ii) we can see that

a skew-symmetric matrix is a square matrix whose transpose equal to its negative, that is,
X=-X

So, A - AT is a skew-symmetric.

2. Question

3 —4
If A = |: | show that A - AT is a skew-symmetric matrix.

Answer

Given,

a=[; 7l
a-m=(F 2)-6 =)

2([? :1]_[—34 _11])
=[ivs Zid

(A—AT) = [g _05] (i)

(A—AD)T = _[g —05] T

1% 3

—(A—AT) = [g 05] (i)

From (i) and (ii) we can see that

a skew-symmetric matrix is a square matrix whose transpose equals its negative, that is,
X=-X"

So, A - AT is a skew-symmetric matrix.

3. Question

5 2 X
If the matrix A =|y z —3 | is asymmetric matrix, find x, y, zand t.
4 t -7
Answer
Given,
5 2 X
A=|y z -3 is a symmetric matrix.
4 t -7

We know that A = [aij]mxn is a symmetric matrix if a;; = a;

So,
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X=aq3=4a3; =4

y=as =a;,=2

Z=a= 83, =2

t=az;,=a;=-3

Hence,

X=4, y=2, t=-3 and z can have any value.

4. Question

-]

3
letA=1 4 3

-2 5 8
symmetric matrix.

]

Answer

3 2 7
1 4 13|ThenAal =
-2 5 8

3 1 -2
2 4 5
7 3 8

1[3+3 2+1 7-2
=5|1+2 4+4 3+5
|-2+7 5+3 8+8

5
8
16

Given, A = 2 4 5

7 3 B8

31—2]

1
x=§m+ﬂ)

1/[3 2 7
=1 ¢ 3

-2 5 8

+

6
==13

A MW 0000w
s b3

Bl B LI L

Now,

1
Y=—-(A—AT
5 ( )

3 2 7 3 1 -2
1 4 3|—12 4 5
-2 5 8 7 3 8

1[3-3 2-1 7+2
=5|1-2 4-4 3-5
|-2-7 5-3 8-8

([0 1 9]
——|-1 0 —2
2l 9 2 o
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o L 0
2 2
1
Y=|-- 0 -1
2
21 o
2
Now,
, 3 51 , 35
2 2 2 2
3 3
XT=|2 2 4| =|= 4 4|=X
2 2
5 o 5
2 2
— X is a symmetric matrix.
Now,
o 1 91" o L 9
2 2 2
1 1
Y'=—-|-- 0 -1l == 0 1
2 2
1 0 > 1 o
2 2
o L0
2 2
1
Y'=|-2 0 -1
2
21 o0
2
YT =Y

.. Y is a skew symmetric matrix.

And,
3 3 5 0 1 9
2 2 2 2
3 1
X+Y=|- 4 4|+|—= 0 -1
2 2
> 4 8 2 0
2 2
_3+O 3+1 5+9
2 2
~12_1 4+0 4-1
2 2
>_2 4+1 840
L2 2
(3 2 7
=1 4 3|=A
|—2 5 B

Hence, X+Y=A

5. Question
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4 2 -1

i

Express the matrix A ={3 5

Answer

4 2 -1
3 5 7
1 -2 1

Given,pA = Then AT =

1
X=(a+ AD)

/[ 2 -1
=53 5 7

1 -2 1

+

4 3 1
2 5 -2
-1 7 1

[4+4 2+3 -1+1
=-[3+2 5+5 7-2
[1-1 —2+7 1+1

1[8 5 0
=E5 5

L0 2

(==
=

=

Il
=
RN T T Y (NS, R
[ ] 2 =]

X' =

=T ST I & B Y
(RS & o R & R ST &
i S N A =]
|
[=T T [ & o B -9
S & o B & o B S R &
oL L 2 S =]
Il
¥

.. Xis a symmetric matrix.

1
Y=-(A—AT
2( )
1/[4 2 - 4 3 1
=513 5 7|-|2 5 -2
1 -2 1 -1 7 1
1[4-4 2-3 -1-1
=3[3-2 5-5 7+2
[1+1 —2-7 1-1
1[0 -1 —z]
==l1 0 9
2l 9 o
0 L 1
2
1 9
Y=_ 0 _
2 2
1 2 0
. 2
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0 —= —-1| |0 -2 -1
2 2
1 9 1 9
Yi=|- o0 =|=|= 0o =|=Y
2 2 2 2
1 i 0 1 i 0
2 2

—> Y is a skew symmetric matrix.

Now,
4 > 0 0 L 1
2 2
5 5 1 9
X+Y=|- —|+|= =
2 ° 2 2 0 2
> 1 2 0
0 5 1 5
440 > 1
2 2
= +1 5+0 5+
2 2
0+1 > 9 1+0
2 2
4 2 -1
=13 5 71=A
1 -2 1

Hence, X + Y = A.

6. Question

-
Define a symmetric matrix. Prove that for A = |:~ ].A +ATisa symmetric matrix where AT is the
5 6

transpose of A.

Answer

A square matrix ‘A’ is called a symmetric matrix, if A = AT,

Here,

A_[? ﬂ

I LS
a+aT -2 442 g]T
S S N

[tz 245
5+4 6+6

A+AH=E &]mm
(A+AT)T = [g 192]T
4

(A—FAF)T==[9 f;]._(ﬂ)

From equation (i) and (ii),
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(A+ADT=(a+AD
So, A + AT is a symmetric matrix.

7. Question

3 —4
Express the matrix A = ] as the sum of a symmetric and a skew-symmetric matrix.
-1

1 4
Answer
. B -4, _[3 1
G|ven,A_[1 _1],3 _[_4 _1]
Let,
1
X=-(A+A")
2
13 —4 3 1
=§([1 —1]+[—4 _1])
_1m3+3 —4+1
211—-4 —-1-1
3
- A
2l-s 2l 3
2
Now,
3 37 3 3
XT — 3 20 _ 2 2| _x
-5 1 -3 1
Hence, X is a symmetric matrix.
Now let,
1
Y=—-(A—AT
S(a— 4D
13 —4 3 1
=§([1 —1]_[—4 _1])
_1i3-3 —4-1
211+4 —-1+1
0 5
—2[0 5] 2
215 0 5
) 0
Now,
517 5
0 —-= 0 —-=
yT — — 21 _ 2 -y
> 0 > 0
2 2

= Y is a skew symmetric.

Now,
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3 3 0 >
_ 2 2
X+Y= 3 . + 5 .
2 2
3+0 3.2
_ 2 2
—=+- —-1+0
2 2
_[3 —4
1 -1
X+Y =A
8. Question
3 2 4]
Express the matrix | 3 —2 —5 | as the sum of a symmetric and skew-symmetric matrix and verify your
-1 1 2
result.
Answer
3 -2 —4 3 3 -1
Given,A=|3 -2 —5|Then, AT =|-2 -2 1
-1 1 2 -4 -5 2
Let,
1 T
X=-(A+AD
2
1/[3 -2 —4 3 3 -1
=53 -2 -5[+|2 -2 1
-1 1 2 -4 -5 2
1[3+3 -2+3 —-4-1
=5|3-2 -2-2 —5+1
—1—4 1-5 2+2
e 4 ‘i]
2l —4 4
‘3 1 5
2 2
1
X=[- -2 -2
2
> 2 2
- 2
, 1 51 , 1 .5
2 2 2 2
1 1
XT=[= -2 —2| =z -2 —2/=X
2 2
> 2 2 > 2 2
2 2

— X is a symmetric matrix.

And,

1
Y=-(A—-AT
5 ( )
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1/[3 -2 —4] [3 3 -1
=53 -2 -5[-[2 -2 1
-1 1 21 l-4 -5 2

1[3-3 -2-3 —4+1
=5|3+2 -2+2 -5-1
-1+4 1+5 2-2
1[0 -5 -3
=—|s 0 -e6
2ls 6 o
A 5 3
2 2
5
Y=|- 0 -3
2
3 3 0
B
. 5 377 . 5 3
2 2 2 2
5 5
—YT=-|= o0 -3 =] 0o -3|=Y
2 2
3 3 0 3 3 0
2 2

; L1 5 5 3
2 2 2 2

1
X+¥=- -2 -2+ 0 -3

5

2

3 -2 —4
=|3 -2 -5/=A

-1 1 2
X+Y=A

Very short answer

1. Question

If Ais an m x n matrix and B is n X p matrix does AB exist? If yes, write its order.
Answer

Given: A= m X n matrix and B = n X p matrix

A . B AB
Dimensions m x n nxp m x
of I f

Matrix
These must match

. the product AB is defined and the size of the product matrix AB is m X p.
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2. Question

_ 3 -1
21 4 .
If A = |andB: 2 2 |.Write the order of AB and BA.
4 1 5
- 1 3
Answer
Given:
3 -1
A=i 1 g]&B=[2 2]
1 3

In matrix A, there are 2 rows and 3 columns.
S Alis a2 x 3 matrix
In matrix B, there are 3 rows and 2 columns.
~ Bisa 3 x 2 matrix

So, the product matrix AB will be

A . B = AB
Dimensions 2 x 3 Ix2 = ;':. x
of T oL

Matrix

These must match

.. the order of AB is 2 X 2 matrix

and the order of product matrix BA will be

B . A = BA
Dimensions 3 x 2 Xx3 =3 x f

o i P 1Y

Matrix

These must match

.. the order of BA is 3 X 3 matrix.

3. Question

4 3] —4]
If A = | and B = | write AB.
1 2 3

Answer

Given:

a=[7 JJes=[3]
So, AB will be

as=[7 3] =[5

_[-16+9
—4+6

-[5]
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4. Question

1
If A =21, write AAT.
3

Answer

Given:

1
2
3131

Now, firstly we find the AT

A:

AT=[1 2 3l

So, the product AAT will be

1
AAT = H [1 2 3]
3

1 2 3
=12 4 6
3 6 93

5. Question
Give an example of two non-zero 2 X 2 matrices A and B such that AB = O.
Answer

Example 1:

Let A = [é g] and B = [g g] are the two non - zero matrices

Now, we will check that AB = 0 or not

a5=[5 ollo 1

L ap [1X040x0 1><0+0><1]
0Xx0+0X0 0XO0+0x1
0 0

= AB =, 0]

Hence, A = [é g] and B = [g 2] are the two non - zero matrices such that AB = 0
Example 2:
0 0 1 1 .
Let A = [1 1] and B = [_1 _1] are the two non - zero matrices
Now, we will check that AB = 0 or not
0 011 1
Rl i |

0x1+0x(-1) 0x1+0x(-1)

= AB = [1><1+1><(—1) 1x1+1x%(—1)

=>ABz[lgl 121]
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00]

= AB = 0 0

Hence, A = [2 2 and B = [ 11 11] are the two non - zero matrices such that AB = 0

6. Question

2 3]
If A = 5 _'],findA+AT.

Answer

Given:

A_? ﬂ

5 7
To find: A + AT

Firstly, we find the AT

a b]; ; . . .. [a C
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b d]

So,
o
a3 S

_[ptz 348
5+3 7+7

- g i]

7. Question

2 3]
If A = [ write A2,
5 7

Answer

Given:

2 3
A= [5 7]
To find: A2

e =[g Sl )
_[2x2+3%3 2x5+3x7]

5X2+7Xx3 bXb5+7x7

4+9 10+21
10+21 25+ 49

113 3ﬂ
31 74

8. Question
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cosX sinxX | _ o T
If A = |, find x satisfying 0 <x < = when A + AT = 1.

—sinX COSX | 2
Answer
Given:
A— [cpsx — sinx]
sinXx cosx

To find: x

Firstly, we find the AT

a b]y i . . .. [a ¢
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b d]

So,
AT _ | cosx sinx]
—sinx cosx
COSX —sinx cosx sinx
~A+AT = +[ oo ]
sinx cosx —sinx cosx
cosxXx+ cosx —sinx + sinx
" |sinx+ (—sinx) cosx+cosx

- [2 CESX chsx]

ItisgiventhatA+AT=Iwhen0<x<g

So,

[ZCSSX Zc?:-sx]zé g]

Comparing both the matrices, we get

2cosx =1

1
= COSX =
2

")
=X=c08 |3
2

=X= cos‘l(cosg) [ 0<x< g]

=X=—
3
9. Question

cosX —sinx| _
IfA=| |, find AAT.
sinx  cosx |

Answer

Given:

A— [cosx - sinx]
sinx cosx

To find: AAT

Get More Learning Materials Here : & m @\ www.studentbro.in



Firstly, we find the AT

a b]y i . . .. [a ¢
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b d]

So,
AT _ | cosx sinx]
—sinx cosx
T C0sX —sinX][ cosx sinx
~ AAY =
sinx cosxJl—sinx cosx
[cosx X cosx + (—sinx) x (—sinx) sinx xcosx+ (—sinx) x cos x]
| sinxx cosx+ cosx X (—sinx) sinX X sinX + coSX X CoSX
_ [ cos?x + sinx sinx cosx — sinx cosx]
sinx cosx — sinx cosx sin®x + cos?x
10 .
AAT = ] [ cos2x + sin?x = 1]
0 1
= AAT = |

10. Question

1 0 X 0] _ _ o
If ]— 2 ]: I, where | is 2 x 2 unit matrix. Find x and vy.
y 5 1 2

Answer

[;L g]+z[’i —Oz]zl

Here, it is given that | is a 2 x 2 unit matrix

So

1=[p 1

So, given equation becomes
R P Y P
=y o+ S=[

_[t+2zx 0 ]_[1 0
ly+2 5-4| " lo 1

1+ 2x 0_[1 0
ly+2 117l 1

Comparing the matrices, we get
1+2x=1..()

andy + 2 =0 ...(ii)

Solving eq. (i), we get
l1+2x=1

=22x=0

=>x=0

Solving eq. (ii), we get
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y+2=0
:y=_2
Hence, the valueof x =0andy = -2

11. Question
I : . .

If A = | satisfies the matrix equation A2 = kA, write the value of k.
-1 1

Answer
Given:
1 -1

A= [—1 1 ]
and it satisfies the matrix equation A2 = kA
Firstly, we find the A2

> 1 -111 -1
A _[—1 1][—1 1]
[1x1+(-1)x(-1) 1x(-1)+(-1)x1
| —1x14+1x(-1) —1x(-1)+1x1

[1+1 —1—1]
Tl1-1 141

- —22 _22]

=2 [—11 11]

=2A

k=2

Hence, the value of k = 2

12. Question

1 1]
If A = { | satisfies A% = AA, then write the value of A.
1 1

Answer

Given:
1 1
A= [1 1]
and it satisfies the matrix equation A% = AA

Firstly, we find the A%
> 1 171 1
AT = 1 1] 1 1]

O [lx1+1x1 1><1+1><1]
Tlix14+1x1 1x1+1x1

J[Ltr 141
1+1 1+1
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- o

=2[;

=2A

So, A% = AZ x AZ

= A% = 2A x 2A

= A% = 4A2

= A% =4 x 2A ["AZ = 2A]
= A% = 8A

~A=8

Hence, the value of A = 8
13. Question

-1 0 0]
fA=0 -1 0
0 0 -1

, find AZ,

Answer

A=|10 -1 0

0 0 -1

-1 0 0]

Now, we have to find the A2

-1 0 01][—-1 0O 0
AxA=|0 -1 0 0 -1 0
0 0 —-111L0 0 -1
[—1 x (—1) 0 0
= A2 = 0 —-1x(-1) 0
0 0 —-1x(-1)
(1 0 0
=A°=|0 1 0
0 0 1
> A2 = |
14. Question
-1 0 0]
fA=0 -1 0| findA3
0O 0 -1
Answer
-1 0 0
A=|]0 -1 0
0 0 -1

Now, we have to find the A3
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-1 0 O0][-1 0 o0
AxA=|0 -1 oflo -1 o

o o -ulo o -1

[—1 x (—1) 0 0
= A? = 0 —1x(-1) 0

0 0 —1x(-1)

1 0 0
=A’=[0 1 0

0 0 1

Now, we will find A3

10 0 -1 0 0
=A"xA=|0 1 0|x|]0 -1 0
0 0 1 0 0 -1
[1x (—1) 0 0
= A% = 0 1x(—1) 0
0 0 1x(—1)
-1 0 0
=A=|0 -1 0
0 0 -1
>A3=A
15. Question

-3 0
If A = LMdM.
0 -3

Answer

Given:

Az[_03 —03]

To find: A%
AP=AxAXAXA
=A% = A2 x A?
So,

Ah%? g”? g]

-3 x(-3) 0 ]

2 _

=A _[ 0 —3 % (-3)
> _[9 O

= A —[0 9]
2 _ o1 0

= A —9[0 1

=>AZ =09

'-'A4=A2XA2

=9l x 9l

=81 12
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=81I[1%2=1]

16. Question
3]

If [x 2] |:2,find X.
4_

Answer

Given:
x 2] [i] =2

Here, we have to find the x

Solving the given matrix, we get

k213 =2

=[3x+8]=2

=3x=2-8

= 3Xx = -6

=X =-2

17. Question

If A = [a;] is a2 x 2 matrix such that g; = i + 2j, write A.
Answer

Given: A = [a;] is a 2 x 2 matrix

11 dq2 :
= (i
Given that a;; = i + 2j

So,a11=1+2x1=14+2=3
a;p=14+2x%x2=1+4=5

a1 =2+2x1=2+2=4

Ay =2+2%x2=2+4+4=6
Putting the values in eq. (i), we get

A= 9

14 6
18. Question

_ _ o 2 3] [3 -6
Write matrix A satisfying A + | = |
-1 4 -3 8

Answer

Given:

At [—21 i] - [—33 _86]

To find: A
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Let A = [i E]

Solving for matrix A, we get
R R
o SR
Comparing the values, we get
a+2=3..0%)

b+ 3=-6..(ii)
c-1=-3..(iii)

andd + 4 =8 ...(iv)

Solving eq. (i), we get
a+2=3

=a=1

Solving eq. (ii), we get

b+3=-6
>b=-6-3
ﬁb:-g

Solving eq. (iii), we get

c-1=-3
=>c=-3+1
ﬁc=-2

Solving eq. (iv), we get

d+4=38
=>d=8-4
=>d=4

Putting the value of a, b, c and d to get the matrix A, we get

a=[0 J-15 ]

19. Question

If A = [a;] is a square matrix such that a; = i2 - j2, then write whether A is symmetric or skew-symmetric.
Answer

Given: A = [a;] is a square matrix such that a;; = 2 - j2

Suppose Ais a 2 x 2 square matrix i.e.

a a
A= [ 11 12]
dzy  dz;
Here,
ajj = 1? - 2
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So,a;p =(1)2-(2)2=1-4=-3

anday; = (2)2-(1)2=4-1=3

For diagonal elements, i = j, we have

a;; = (1)2-(1)2=0

and ay; = (2)2-(2)2=0

So, Matrix A becomes

a=[; ol

Now, we have to check A is symmetric or skew - symmetric.
We know that, if a matrix is symmetric then AT = A

and if a matrix is skew - symmetric then AT = -A

So, firstly we find the AT

a by, i . ... Ja c
If [c d] isa 2 X 2 matrix, then the transpose of a matrix is [b d]

So,

ATZ[—OE, g]
SR
>AT=-A

- A is a skew - symmetric matrix.

20. Question

For any square matrix write whether AAT is symmetric or skew-symmetric.
Answer

Here, we have any square matrix

To Find: AAT is symmetric or skew - symmetric

Proof: Firstly, we take the transpose of AAT, so we get
(AATYT = (AT)T AT [+ (AB)T = BTAT]

= (AANT = AAT [+ (AT)T = A]

- AAT is a symmetric matrix

21. Question

If A = [a;] is a skew-symmetric matrix, then write the value of Z a -

i
Answer

Given: A = [a;] is a skew - symmetric matrix

=aj = - ajj ...(I)

[for all values of i, j]
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For diagonal elements,

= a;; = - a;i [for all values of i]

=ajj+3a;=0

=2a;=0

= a;; = 0 ...(ii)

Now,

ZZ Ay =ay;ytagtagg..tay tasy tasg .t ag tag tags..
ij

=0+ajp +aiz3+ ... +(-a32) + 0+ ax3 + ...+ (-a13)+ (-ax3)+ 0 + ...

[from (i) and (ii)]

=0

Thus,
2.0, =0
i

Hence Proved.

22. Question

If A = [a;] is a skew-symmetric matrix, then write the value of Z Z aj .
]

Answer

Given: A = [a;] is a skew - symmetric matrix

= aj = - ajj ...(I)

[for all values of i, j]

For diagonal elements,

= a;; = - a;; [for all values of i]

=ajj+a;=0

= 2a;;=0

= aj = 0 ...(ii)

Now,

ZZ Qj =ay; tatagg..tay ta; tag .. tag +ag;tas..
i

=0+ajp +aiz3+ ... +(-a32) + 0+ ayz + ...+ (-a13)+ (-ax3)+ 0 + ...

[from (i) and (ii)]

=0

Thus,

PR
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Hence Proved.

23. Question

If A and B are symmetric matrices, then write the condition for which AB is also symmetric.
Answer

If A and B are symmetric matrices, then AB is symmetric if and only if A and B commute .i.e.
AB = (AB)T = BTAT = BA

[ BT = Band AT = A]

24. Question

If B is a skew-symmetric matrix, write whether the matrix AB AT is symmetric or skew-symmetric.
Answer

B is a skew - symmetric matrix, then
BT =-B ...(i)

Consider

(ABAT)T = (AT)T BT AT

[ (AB)T = BTAT]

= (ABAT)T = ABTAT [ (AT)T = A]

= (ABAT)T = A(- B)AT [from (i)]

= (ABAT)T = - ABAT

- ABAT is a skew - symmetric matrix
25. Question

If B is a symmetric matrix, write whether the matrix AB AT is symmetric or skew-symmetric.
Answer

B is a symmetric matrix, then

BT =B ...(i)

Consider

(ABAT)T = (AT)T BT AT

[ (AB)T = BTAT]

= (ABAT)T = ABTAT [ (AT)T = A]

= (ABAT)T = A(B)AT [from (i)]

= (ABAT)T = ABAT

- ABAT is a symmetric matrix

26. Question

If A is a skew-symmetric and n € N such that (A")T = AA", write the value of A.
Answer

Let A is a skew - symmetric matrix, then

AT =-A ..()
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Consider

= (AMT = AA" [given]

= (AT)N = AAD

= (-A)" = AA" [from (i)]

= (-1)"(A)" = AA"

Comparing both the sides, we get
A= (-1

27. Question

If A is a symmetric matrix and n € N, write whether A" is symmetric or skew-symmetric or neither of these
two.

Answer

Given that A is a symmetric matrix
~A=AT ()

Now, we have to check A" is symmetric or skew - symmetric
(AN = (AxAxAxA...A)T [for all n € N]

= (AMT = (AT x AT ... AT)

[ (AB)T = BTAT]

=A XA ... Alfrom (i)]

=AD

= (An)T = AN

Case 1: If n is an even natural number, then
(An)T = AN

So, A" is a symmetric matrix

Case 2: If n is odd natural number, then
(An)T = AN

So, A" is a symmetric matrix

28. Question

If A is a skew-symmetric matrix and n is an even natural number, write whether A" is symmetric or skew-
symmetric or neither of these two.

Answer

Let A is a skew - symmetric matrix, then

AT =-A..(0)

Now, we have to check A" is symmetric or skew - symmetric
(AMT = (A" [for all n € N]

= (AMT = (- A" [from (i)]

= (AN = (-1)" (A)"
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Given that n is an even natural number, then
(An)T = AN

[ (-1)2=1, (-1 =1,... (-1)" = 1]

So, A" is a symmetric matrix

29. Question

If A is a skew-symmetric matrix and n is an odd natural number, write whether A" is symmetric or skew-
symmetric or neither of the two.

Answer

Let A is a skew - symmetric matrix, then
AT =-A..(>0)

Now, we have to check A" is symmetric or skew - symmetric
(AMT = (AT)" [for all n € N]

= (AMT = (- A)" [from (i)]

= (AMT = (-1)" (A)"

Given that n is odd natural number, then
(An)T =-AN

[v(-1)2=-1,(-1P =-1,.(-1)"=-1]
So, AN is a skew - symmetric matrix

30. Question

If A and B are symmetric matrices of the same order, write whether AB - BA is symmetric or skew-symmetric
or neither of the two.

Answer

A and B are symmetric matrices,

~JA'=Aand B’ =B ...(i)

Consider (AB - BA)’ = (AB)’' - (BA)' [(a-b)' =a’ - b’]

= B'A’ - A'B’' [(AB)’ = B’A’]

= BA - AB [from (i)]

= - (AB - BA)

.. (AB - BA)' = - (AB - BA)

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

31. Question

Write a square matrix which is both symmetric as well as skew-symmetric.
Answer

We must understand what symmetric matrix is.

A symmetric matrix is a square matrix that is equal to its transpose.
A symmetric matrix & A = AT

Now, let us understand what skew-symmetric matrix is.
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A skew-symmetric matrix is a square matrix whose transpose equals its negative, that, it satisfies the

condition

A skew symmetric matrix & AT = -A

And,

A square matrix is a matrix with the same number of rows and columns. An n-by-n matrix is known as a

square matrix of order n.

We need to find a square matrix which is both symmetric as well as skew symmetric.

Take a 2 x 2 null matrix.

Say,
4=y o

Let us take transpose of the matrix A.

We know that, the transpose of a matrix is a new matrix whose rows are the columns of the original.

So,

r [0 0
4= [0 0
Since, A = AT,

-, A'is symmetric.

Take the same matrix and multiply it with -1.

—A=—1><[g g]
-y

0 0
= —A= [O 0
Let us take transpose of the matrix -A.
So,
.t _[0 O
a4 = [O 0
Since,

AT = -A

-, Ais skew-symmetric.

Thus, A (a null matrix) is both symmetric as well as skew-symmetric.

32. Question
1 3] [y

Find the value of x and vy, if 2 |— )
0 x|

Answer

We are given that,

2o el =L

We need to find the value of x and y.
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Taking Left Hand Side (LHS) matrix of the equation,

41 3 v 0
LHS—Z[O l_]+ , 2]

L 1 3
Multiplying the scalar, 2 by each element of the matrix [0 x]

2% 1 2><3] [y

:LHSZ[ZXO 2% x

— LHS — 3 26I]+ [1’

Adding the corresponding elements,

24+v 64+0
LHS = [* 1)
0+1 2x+2
24y 6
LHs = [# 1)
= [ 2% +2

Equate LHS to Right Hand Side (RHS) equation,

RPN bl

We know that if we have,

ﬂ311 ‘112] [bu blz]
azi A2l 1byy Dy

This implies,

a1 = by1, @12 = b1, @21 = bpy and az; = by

Similarly, the corresponding elements of two matrices are equal,
2+y=5..(%)

6=06

1=1

2x + 2 =8 ...(ii)

We have equations (i) and (ii) to solve for x and y.

From equation (i),

2+y=5
=>y=5-2
=>y=3

From equation (ii),

2x+2=28
=>2x=8-2
=2X =06

6
=:-x=§
=x=3

Thus, we have x = 3 and y = 3.

33. Question
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x+3 4 ] [5 47
If | | find x and y.
T _v_ ':{ 9

Answer

We are given with,

[lt?r x+v] [

We need to find the values of x and y.

We know by the property of matrices,
1111 ‘112] [

ﬂ321 Qa3 byy bzz

This implies,

ay; = byy, a;p = byp, a1 = by and apx; = byp

So, if we have

AR b

Corresponding elements of two matrices are equal.

That is,
x+3=5..()
4 =4

y -4 =3 ..(ii)

X +y =9 ..(iii)
To solve for x and y, we have three equations (i), (ii) and (iii).

From equation (i),

X+3=5
=>x=5-3
=>X=2

From equation (ii),

y-4=3
=2y=3+14
=>y=7

We need not solve equation (iii) as we have got the values of x and y.
Thus, the valuesof x =2 andy = 7.

34. Question

2x-y 5] [6 5
Find the value of x from the following: ) .

3 y

Answer

We are given with matrix equation,
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[21‘ -y 5] B [6 5 ]
3yl I3 -2
We need to find the values of x and y.

We know by the property of matrices,

[an a12]=[b11 blz]
A1 G2l 1byy by

This implies,
a1l = b1, @12 = by, ap1 = byy and ay; = byy

So, if we have

PR

Corresponding elements of two matrices are equal.

That is,

2x -y =6 ...(i)
5=5

3=3

y = -2 ...(ii)

To solve for x and y, we have equations (i) and (ii).

From equation (ii),
y=-2

Substituting y = -2 in equation (i), we get

2X-y =6
=2x-(-2)=6
=22X+2=6
=22x=6-2
=22x=4
=:-l—4

2
=>xX=2

Thus, we getx =2 andy = -2.

35. Question

X
Find the value of y, if {

o
A JI
Il
1
I
A tJI

Answer
We are given that,

[x -y 2] _[2 2]
X 5 3 5
We need to find the values of x and y.

We know by the property of matrices,
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ﬂ311 ‘112] [bu blz]
‘121 szl 1byy  Dsy

This implies,
a1l = b1, @12 = by, @1 = byy and ay; = byy
So, if we have

Y-

Corresponding elements of two matrices are equal.

That is,
X-y=2..()
2=2

x = 3 ...(ii)
5=5

To solve for x and y, we have equations (i) and (ii).
From equation (ii),
X =3

Substituting x = 3 in equation (i), we get

3-y=2
>y=3-2
:y:l

Thus, wegetx=3andy = 1.

36. Question

_ [3x+y -y |
Find the value of x, if i = .
2y—-x 3 -

Answer
We are given that,

3x+y —y]_[l
2y — x N

We need to find the values of x and y.

We know by the property of matrices,

ﬂ311 ‘112] [bu blz]
‘121 A2l 1byy Dy

This implies,
a1l = b1, @12 = by, ap1 = byy and ay; = byy
So, if we have

3x+y —y]_[l
2y — x N

Corresponding elements of two matrices are equal.

That is,
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3x+y=1..()

-y = 2 ...(ii)

2y - x = -5 ...(iii)

3=3

To solve for x and y, we have equations (i), (i) and (iii).
From equation (ii),

sy =2

Multiplying both sides by -1,

Alx-y=-1x2

>y =-2

Substituting y = -2 in either of the equations (i) or (iii), say (i)
3x+y=1

=23x+(-2)=1

=3x-2=1
=23x=1+2
=3x=3

3
=x=3
=>x=1

Thus, wegetx =1andy = -2.

37. Question

If matrix A = [1 2 3}, write AAT.
Answer

We are given that,

A=[1 2 3]

We need to compute AAT.

We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.

So, transpose of matrix A will be given as

1
2
3

Multiplying A by AT,

1
2
3

In multiplication of matrices,

AT =

AAT =1 2 3]

biy
[@11 @12 Q3] |boy
b3y
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Dot multiply the matching members of 15t row of first matrix and 15t column of second matrix and then sum
up.

(@11 @12 a13)(byy bay b3g) =aj; X byg +a; X byy + a3 X bz
So,

(123(123)=1%x1+2%x2+3x%x3
=2(123(123)=1+4+9

=2(123)(123)=14

Thus,

1
[1 2 3] H = [14]
3

38. Question

2x+v 3y| [6
If ) ) | =
{ 0 4 ] {6

Answer

We are given that,

21+V 3;,1] g 2]

We need to find the value of x.
We know by the property of matrices,
1111 ‘112] [
ﬂ321 [¢5F) b,y bzz
This implies,
a11 = b11, @12 = byp, @1 = by3 and ay; = by
So, if we have

21+V 3;,1] g 2]

Corresponding elements of two elements are equal.

That is,
2X +y =6 ...(i)
3y = 0 ...(ii)

To solve for x, we have equations (i) and (ii).

We can’t solve for x using only equation (i) as equation (i) contains x as well as y. We need to find the value
of y from equation (ii) first.

From equation (ii),

3y=0
0

=:-y—3

=>y=0

Substituting y = 0 in equation (i),
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2X+y =6
=2x+(0)=6
=22x=6-0
=2X =0

=y =

W oy

=X =
Thus, we get x = 3.

39. Question

1 2]
If A = , find A + AT,
3 4

Answer

We are given that,
1 2
4= [3 4]
We need to find the value of A + AT.

We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.

We have,

4=l g

Here,

15t row of A = (1 2)

2"d row of A = (3 4)

Transpose of this matrix A, AT will be given as
15t column of AT = 15t row of A = (1 2)

2"d column of AT = 2N row of A = (3 4)

Then,
1 3
Tr _
4= [2 4
For addition of two matrices, say X and Y, where

X X v ¥
¥ = [ 11 _12] and Y = [ 11 ] 12]
X21 X2z Y21 Va2

Add the corresponding elements of matrices X and Y.

X113t Y11 X0 "'}’12]

X+v =[] ;
Xo1 T Va1 Xazt Yoz

Similarly, we need to add these two matrices, A and AT.
r_[1 2 1 3
A+aT =3 4]+[2 4]

Adding the corresponding elements of the matrices A and AT,
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r [l+1 2+3

=A+A =13, 4+4]
r 2

— A+ A _[5

Thus, we get the matrix [E g]

40. Question
a+b 2] [6 5]
If | = ,
5 b 2 2
Answer

We are given that,

R

We need to find the value of x.

We know by the property of matrices,

1111 ‘112] [

‘121 L) b, bgg

This implies,

a1 = by1, @12 = b12, @21 = bpy and az; = by

So, if we have

R

Corresponding elements of two elements are equal.

That is,
a+b=6..()
b =4..(i)

To solve for a, we have equations (i) and (ii).

We can’t solve for a using only equation (i) as equation (i) contains a as well as b. We need to find the value
of b from equation (ii) first.

From equation (ii),
b=4

Substituting the value of b = 4 in equation (i),

a+b=6
=2a+4=6
=2a=6-4
=a=2

Thus, we geta = 2.
41. Question
If A is a matrix of order 3 X 4 and B is a matrix of order 4 x 3, find the order of the matrix of AB.

Answer
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We are given that,

Order of matrix A=3 x 4

Order of matrix B =4 x 3

We need to find the order of the matrix of AB.
We know that,

For matrices X and Y such that,

Orderof X =m x n

Orderof Y=rx s

In order to multiply the two matrices X and Y, the number of columns in X must be equal to the number of

rows in Y. That is,

n=r

And order of the resulting matrix, XY is given as
Orderof XY =m X s

Provided n =r.

So, we know

Orderof A=3 x4

Here,

Number of rows = 3

Number of columns = 4

OrderofB=4 x 3

Here,

Number of rows = 4

Number of columns = 3

Note that,

Number of columns in A = Number of rows in B = 4
So,

Order of the resulting matrix, AB is given as
Order of AB =3 x 3

Thus, order of AB = 3 x 3

42. Question

coso. —sino| . .
If A = | is identity matrix, then write the value of a.

sing. cosda

Answer
We are given that,

_ [cosa —sina

) ] is an identity matrix.
sine cosa

We need to find the value of a.

We must understand what an identity matrix is.
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An identity matrix is a square matrix in which all the elements of the principal diagonal are ones and all other

elements are zeroes.
An identity matrix is denoted by

[ 0]

o1
According to the question,

[cosa - sina] -
sina cosa

. [cosa —sin a] _ [1 0]
sina@ cosa 0 1
We know by the property of matrices,

[an a12]=[b11 blz]
@z1 G2l 1by; by

This implies,
a1l = b1, @12 = by, ap1 = byy and ay; = byy
So, if we have

[na cosa )= lo 1

The corresponding elements of matrices are equal.

That is,

cosa=1
-sina =20
sina=0
cosa=1

Since, the equations are repetitive, take
cosa=1

=>a=cosl1l

=>qa=0°

Thus, the value of a = 0°.

43. Question

1 23 1] [7 11] _
If | | = , then write the value of k.
3 4f[2 5

k 23

Answer
We are given with
1 2113 1 7 11
3 4] 2 5]_ [k 23]
We need to find the value of k.

Take Left Hand Side (LHS) of the matrix equation.

31]

LHSZ[% ::21]2 5
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In multiplication of matrices,

1111 ‘112][ ] [Cu ‘312
ﬂ321 Qz21 1Dy bys Cyq ‘322

For c17: dot multiply the matching members of 15t row of first matrix and 15' column of second matrix and

then sum up.

(@11 @12)(b11 b21) = a3y x by + a2 X byg
Thus,

(12)(32)=1x3+2x2
=2(12)(32)=3+14

=2(12)(32)=7

R

For c15: dot multiply the matching members of 15t row of first matrix and 2"9 column of second matrix and

then sum up.

(a11 @12)(b12 b2p) = @ @11 x byy + a1z X by
Thus,

(12)(15)=1x1+2x%x5

=2(12)15 =1+10

=(12)(15)=11

1 2113 1 7 11
= [3 4] 2 5] = ]
Similarly, do the same for other elements.
N 1 2113 11 _ 7 11
3 4il2 5] [(3x3)+(4x2) (3x1)+(4x5)
N 1 213 13_1 7 11 ]
3 4112 5l 9+8 3+ 20
- 1 213 13_17 11
3 4112 &l 17 23
Since,

I8 3L 2

Substituting the value of LHS,

11]_ 7 11

7
=>[:L7 30 T lk 23

We know by the property of matrices,

1111 ‘112] [

ﬂ321 [¢5F) b,y bzz

This implies,

a1 = b1y, @12 = b1z, @21 = bpy and az; = by

Thus,

7=17
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11 =11

17 =k
23 =23
Hence, k = 17.

44. Question

If I is the identity matrix and A is a square matrix such A2 = A, then what is the value of (I + A)? - 3A?
Answer

We are given that,

| is the identity matrix.

A is a square matrix such that A2 = A.

We need to find the value of (I + A)2 - 3A.
We must understand what an identity matrix is.

An identity matrix is a square matrix in which all the elements of the principal diagonal are ones and all other
elements are zeroes.

Take,

(I + A)2 - 3A = (1)2+ (A2 + 2(1)(A) - 3A
[, by algebraic identity,

(x + y)2 =x2 + y2 + 2xyl

= (1+ A)2-3A = (I)(I) + A2 + 2(IA) - 3A
By property of matrix,

=1

A=A
=>(I1+A2-3A=1+A%2+2A-3A
=>(+A2-3A=1+A+2A-3A[", given in question, AZ = A]
=>(I+A2-3A=1+3A-3A
=>(+A2-3A=1+0
=(1+A2-3A=1|

Thus, the value of (I + A2 - 3A = I.

45. Question

-
If A :{ - | is written as B + C, where B is a symmetric matrix and C is a skew-symmetric matrix, then
3

find B.
Answer

We are given that,
1 2
A—[O 3]—B+C

Where,
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B = symmetric matrix

C = skew-symmetric matrix

We need to find B.

A symmetric matrix is a square matrix that is equal to its transpose.
A symmetric matrix © A = AT

Now, let us understand what skew-symmetric matrix is.

A skew-symmetric matrix is a square matrix whose transpose equals its negative, that, it satisfies the
condition

A skew symmetric matrix & AT = -A

So, let the matrix B be

1
B=§(A+AT)

Let us calculate AT,
We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.

We have,

4=l 3

Here,

15t row of A = (1 2)

2"d row of A = (0 3)

Transpose of this matrix A, AT will be given as
15t column of AT = 15t row of A = (1 2)

2nd column of AT = 2"d row of A = (0 3)

Then,

= AT = L 0]

2 3

Substituting the matrix A and AT in B,

p=3(5 31+ 3

=:-B=1[1+1 2+0]
2l0+2 343
12 2
:“5‘_5[2 6
9 9
12 2
= B = 7 6
2 2]
1 1]
= B = 1 3l

Taking transpose of B,

1St row of B = (1 1)
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2"d row of B = (1 3)

Transpose of this matrix B, BT will be given as
15t column of BT = 15t row of B = (1 1)

2nd column of AT = 2"d row of A = (1 3)

Then,

5T _ [1 1]

LS
Since, B = BT. Thus, B is symmetric.

Now, let the matrix C be

1
C=-(A-4T
5 ( )

Substituting the matrix A and AT in C,

=36 35 9

It—-1 2-0
=>C_E[()—:z 3-3
1 2

=C=3 0]

0 2
2z 2
=0 = 20
)

0 1
=:-C—_1 0]

Multiplying -1 on both sides,

=:-—C=—l><[_0:L é]

L _c_[~lx0 -1x1
—1x-1 —1x0

i

Taking transpose of C,

15t row of C = (0 1)

2"d row of C = (-1 0)

Transpose of this matrix C, CT will be given as
15t column of CT = 15t row of C = (0 1)

2" column of CT = 2"d row of C = (-1 0)
Then,

o= 3
Since, CT = -C. Thus, C is skew-symmetric.

Check:
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A=[é §]=B+C

Put the value of matrices B and C.

1 2 1 1 0 1
“l 3171 3]+[—1 o]
St 2]_1+0 1+1
0 3 1-1 340
I ) B
0 3/ lo 3

Matrices B and C satisfies the equation.
1 1
Hence, B = [1 3].

46. Question

If Ais 2 x 3 matrix and B is a matrix such that ATB and BAT both are defined, then what is the order of B?

Answer

We are given that,

Order of matrix A=2 x 3

ATB and BAT are defined matrices.

We need to find the order of matrix B.

We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.

So, if the number of rows in matrix A = 2

And, number of columns in matrix A = 3

Then, the number of rows in matrix AT = number of columns in matrix A = 3

Number of columns in matrix AT = number of rows in matrix A = 2

So,
Order of matrix AT can be written as

Order of matrix AT = 3 x 2

Thus, we have

Number of rows of AT = 3 ...(i)

Number of columns of AT = 2 ...(ii)

If ATB is defined, that is, it exists, then

Number of columns in AT = Number of rows in B
= 2 = Number of rows in B [from (ii)]

Or,

Number of rows in B = 2 ...(iii)

If BAT is defined, that is, it exists, then

Number of columns in B = Number of rows in AT
Substituting value of number of rows in AT from (i),

= Number of columns in B = 3 ...(iv)
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From (iii) and (iv),

Order of B = Number of rows x Number of columns

= Orderof B=2 x 3

Thus, order of B is 2 x 3.

47. Question

What is the total number of 2 X 2 matrices with each entry 0 or 1?
Answer

We are given with the information that,

Each element of the 2 x 2 matrix can be filled in 2 ways, either 0 or 1.

We need to find the number of total 2 x 2 matrices with each entry 0 or 1.

Let A be 2 x 2 matrix such that,

a a
A= [ 11 12]
tzy Qa3

Note that, there are 4 elements in the matrix.

So, if 1 element can be filled in 2 ways, either 0 or 1.
That is,

Number of ways in which 1 element can be filled = 21

Then,

Number of ways in which 4 elements can be filled = 24
= Number of ways in which 4 elements can be filled = 16
Thus, total number of 2 x 2 matrices with each entry 0 or 1 is 16.

48. Question

X x-v| [3 1] _
If i | = | then find the value of y.
2X +y 8 7

7

Answer
We are given that,

[2x+y l; =g %]

We need to find the value of y.

We know by the property of matrices,

1111 ‘112] [

ﬂ321 [¢5F) b,y bzz

This implies,

a1 = by, @12 = b1y, @31 = byy and az; = by

So, if we have

[2x+}r l; =g %]

Corresponding elements of two elements are equal.
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That is,

x =3 ...(i)

x-y=1..(i)

2x +y = 8 ...(iii)

7=17

To solve for y, we have equations (i), (ii) and (iii).
From equation (i),

X =3

Substituting the value of x = 3 in equation (ii),

X-y=1
=23-y=1
=y=3-1
sy=2

Thus, we gety = 2.

49. Question

If a matrix has 5 elements, write all possible orders it can have.
Answer

We are given that,

A matrix has 5 elements.

We need to find all the possible orders.

We know that if there is a matrix A, of order m x n.
Then, there are mn elements.

Or,

If a matrix has mn elements, then

The order of the matrix =m X norn xm

For example,

If a matrix is of order 1 x 2, then

There are 2 elements in the matrix.

[@11  @y3],,, =2 elements

Or,

If @ matrix is of order 2 x 1, then

There are 2 elements in the matrix.

a
[ 11] = 2 elements
Q211554

Similarly,
If a matrix has 5 elements, then
The order of this matrixare1l x 5or5 x 1.

Thus, possible orders of a matrix having 5 elementsare 1 x 5and 5 x 1.
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50. Question
1

For a 2 x 2 matrix A = [a;] whose elements are given by a; ==, write the value of ajp,.
J

Answer

We are given with,

A matrix of order 2 x 2, A = [aij].

[
ﬂ,i-j =}
We need to find the value of a;5.

Here, if A is of the order 2 x 2 then,
Number of rows of A = 2

Number of columns of A = 2

We can easily find the elements using the representation of element, a;; = !—
i

Compare aj; with aj5.

We get,
i=1
j=2

Putting these values in a;; = -,
j

a5 =7
12 2

Thus, the value of a,, = é

51. Question

2] = 10]
If X | Ty = E find the value of x.
5

Answer

We are given with,
Bl -1
We need to find the value of x.

By property of matrices,
rlasd =lrxar]
Similarly,

o= [x3

=y [g] - [gﬂ (i)
And,
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y [_11] = [}Tyxx_ll

=y[F] =[] -
Adding equations (i) and (ii),
[l [T+ V]
Now,

Since x [g] + y[_ll] = [150]

= [51=d+ (V]

Adding the two matrices on the right hand side by simply adding the corresponding elements,

[10 _[2x+(—y)
|l 3x+y

- [§]=[5 5]

We know by the property of matrices,
1111 ‘112] [
ﬂ321 [¢5F) b,y bzz
This implies,
a11 = by, @12 = by, @31 = byy and az; = by
So, this means that we can get two equations,
10 = 2x -y ...(iii)
5=3x+y..(iv)
We have two equations and two variables.

Solving equations (iii) and (iv),

2x —y =10
3x+y=5
S5x +0 =15
=5x =15

15
=X =—

5
=>x=3

Thus, we get x = 3.

52. Question

=
1
O
|
—
-{hl
[l
o=
f
1
—
2
|
1

Answer
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We are given that,

9 -1 4 1 2 -1
-2 1 3]_A+[0 4 9]
We need to find the matrix A.

In order to find A, shift the matrix in addition with A to left hand side of the equation.

Just like in algebraic property,

X=A+Y
=2A=X-Y
Similarly,
21 4l g Sl
pid BN Rl PR

Subtraction in matrices is done by subtraction of corresponding elements in the matrices.

Ao [9—1 -1-2 4-(-1)
1-4 3-9

Thus, we get 4 = [_82 :g —56]

53. Question

MEEL 2a+c| [-1 57
2a —b 3c—d_|_ 0 13

Answer
We are given that,

2y sesal=[o

We need to find the value of b.

We know by the property of matrices,

1111 ‘112] [

ﬂ321 [¢5F) b,y bzz

This implies,

a1 = by, @12 = by, @31 = byy and ap; = by
Similarly,

a-b=-1..%)

2a + c =5 ...(ii)

2a - b = 0 ...(iii)

3c+d=13..(iv)

We have the equations (i), (ii), (iii) and (iv).

We need not solve equations (ii) and (iv). We will be able to solve for b from equations (i) and (iii).
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Multiply equation (i) by 2.
a-b=-1[x2
=>2a-2b=-2..(v)

Subtracting equation (iii) from equation (v),

2a-2b=-2

2Za-b=0
) ) ()

0-b=-2
=>-b=-2
=>b=2

Thus, the value of b = 2.

54. Question

o 1 =2
For what value of x, isthe matrix A =| -1 (0 3 |a skew-symmetric matrix?
x 3 0

Answer

We are given that,

0 1 -2
A=]-1 0 3 | is a skew-symmetric matrix.
x -3 0

We need to find the value of x.
Let us understand what skew-symmetric matrix is.

A skew-symmetric matrix is a square matrix whose transpose equals its negative, that, it satisfies the
condition

A skew symmetric matrix AT = -A

First, let us find -A.

0 1 -2
—A=—-1%x [—1 0 3 ]
x -3 0
o -1 2
= -—4= [ 1 0 —3]
-x 3 0

Let us find the transpose of A.
We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.

In matrix A,

15t row of A= (01-2)
2"d row of A = (-1 0 3)
37 row of A = (x -3 0)

In the formation of matrix AT,
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15t column of AT = 15t row of A = (0 1 -2)
2"d column of AT = 2N row of A = (-1 0 3)

3" column of AT = 3™ row of A = (x -3 0)

So,

AT =

0 -1 «x
1 0 -3
-2 3 0

Substituting the matrices -A and AT, we get

A=AT

0o -1 2 0 -1 =x
=11 0 -3|=]|1 0 -3
-x 3 0 -2 3 0

We know by the property of matrices,

ﬂ311 ‘112] [bu blz]
‘121 Az21 1byy by

This implies,

a11 = b11, @12 = byp, @1 = by3 and ay; = by

By comparing the corresponding elements of the two matrices,
X =2

Thus, the value of x = 2.

55. Question

-

If matrix A = - | and A2 = pA, then write the value of p.
M 3

— -

]

Answer

We are given that,
2 -2
4= [—2 2 ]
AZ = pA
We need to find the value of p.
First, let us find A2,
We know that, A2 = A.A
2 =212 -2
2 _
=4 _[—2 2][—2 2]
In multiplication of matrices A and A, such that A2 = Z(say):
2 -2112 -2 211 Z12
- [ ] [ ] [z21 zzz]
For the calculation of z;;: Dot multiply the 15t row of first matrix and the 15t column of second matrix and
then sum up.

(2-2)(2-2) =2 x 2 + (-2) X (-2)
>(2-2)2-2)=4+4
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=(2-2)(2-2)=18
So,

[2 —2][2 —2] zu]

321 2332

For the calculation of z;,: Dot multiply the 15t row of first matrix and the 2"d column of second matrix and
then sum up.

(2-2)(22)=2x -2+ (-2) x 2
=(2-2)(-22)=-4-4

=(2-2)(-22) =-
So,
2 2 =2
S |l e i
Similarly,
_[2 -21712 -21_] 8 —8
-2 212 21 [(—2x2)+(2x-2) (—2x-2)+(2x2)
_[2 -2112 -21_[ 8 -8
-2 21l-2 217 1l-4-4 4+4
_[2 -2][2 -2]_[8 —8]
-2 211-2 2 -8 B8
So,

=[5 70

Now, let us find pA.
Multiply p by matrix A,

pPA=px [_22 _22]

_[px2 px-2
=PA=1) % 2 px2
= pA = ZP ZP] (i)

Substituting value of AZ and pA from (i) and (ii) in

AZ = pA
-5 9-1%, 2

We know by the property of matrices,

ﬂ311 ‘112] [bu blz]
‘121 A2l 1byy Dy

This implies,

a1 = by, @12 = by, @31 = byy and ay; = by
So,

2p =8

-2p = -8
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_2p=-8
2p =8

Take equation,

2p =8

3
=p=—
P=3
=>p=4

Thus, the value of p = 4.

56. Question

If A is a square matrix such that A2 = A, then write the value of 7A-(I + AP, where | is the identity matrix.
Answer

We are given that,

A is a square matrix such that,

AZ=A

| is an identity matrix.

We need to find the value of 7A - (I + A)>.

Take,

TA - (I + A3 = 7A - (B + A3 + 312A + 3IA2)
[, by algebraic identity, (x + y)3 = x3 + y3 + 3x2y + 3xy?]
=>7A-(1+ A3 =7A-13-A3-3I%A - 31A2
=T7A-(1+ A3 =7A-1-A3-312A - 31A2
=>7A-(1+ A3 =7A-1-AA2-3I2A - 3|A2
=>7A-(1+ A3 =7A-1-AA2-3A-3A2
[, by property of identity matrix,

1A = A & I1A2 = A?]
=>7A-(1+A>3=7A-1-AA-3A-3A

[, it is given that, A2 = A]

=7A-(1+A>3 =7A-1-A%2-6A

[, AA = A?]
=>7A-(1+A>3=7A-1-A-6A

[, it is given that, A2 = A]
=7A-(1+A3=7A-1-7A

=T7A-(1+ A3 =

Thus, the value of 7A - (I + A is -I.

57. Question
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2] [t vl 7 9 find
2 - = , find x - y.
5 x_| o 17|10 5|

Answer
We are given that,
3 4 1 y]1 _[7 O
25 x]+ 0 1]_ [10 5]
We need to find the value of (x - y).

Take,

3 4 1 y]1 _[7 O
25 x]+ 0 1]_ [10 5]
Multiplying 2 by each element of the matrix,

2x3 2x4 1 y1_[7 0O
=>[2><5 Zxx]+[0 1]_ [10 5]

6 8 1 ¥y _[7 O
= [10 ?.x] + [0 1] o [10 5]
In addition of matrices, we need to add the corresponding elements of the matrices.

So,

160110 :f-+y]=[ ]

x+1 10 5

- 170 zgxtyl] - [170 g]
We know by the property of matrices,
1111 ‘112] [
ﬂ321 Qa3 byy bzz
This implies,
a11 = b11, @12 = byp, @1 = by1 and ay; = by
So,
7=17
8+y=0..()
10 =10
2x + 1 =5 ..(ii)
Let us find x and y using the equations (i) and (ii).
From equation (i),
8+y=0
>y =-8

From equation (ii),

2x+1=5
=22x=5-1
=22x =4
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=y =

N e

=X =
So,x=2andy = -8.

Then,

X-y=2-(-8)

=>2X-y=2+38

=2x-y=10

Thus, the value of (x - y) is 10.
58. Question

If [x 1}{_1,‘

-

o
=0, find x,
0_

Answer

We are given that,
_ 1 0]_
k1], oo

We need to find the value of x.

Let matrices be,

A=[x 1]
1 0

B= [—2 0

Then,

Order of A =1 x 2 [, Matrix A has 1 row and 2 columns]
Order of B =2 x 2 [, Matrix B has 2 rows and 2 columns]
Since,

Number of columns in A = Number of rows in B = 2

.., Order of resulting matrix AB will be 1 x 2.

Resulting matrix = O

O is zero-matrix, where every element of the matrix is zero.

Orderof 0 =1 x 2

That is,
0=1[0 o]
So

kUl o=l o0
Let,
[x 1] [_12 g=[z11 Z12]

Let us solve the left hand side of the matrix equation.
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In multiplication of matrices,

For z11: Dot multiply 15t row of first matrix and 15t column of second matrix, and then sum up.
(x1)(1-2)=xx1+1x-2

=(x1)(1-2)=x-2

So,

ulh, o=k-2 za

For z;5: Dot multiply 15t row of first matrix and 2"d column of second matrix, and then sum up.
(x1)00)=xx0+1x0

=(x1)(00)=0+0

=(x1)(00)=0

So,

s, J=k-2 o
Substituting the resulting matrix in left hand side of (i),
=[-2 ol=[0 0]
We know by the property of matrices,

ﬂ311 ‘112] [bu blz]
‘121 A2l 1byy Dy

This implies,

a1 = by1, @12 = b1z, @21 = bpy and az; = by
Therefore,

Xx-2=0

=>x=2

Thus, the value of x is 2.

59. Question

flatd 30 [2a+2 b+27
s 6| | 8 a-sv

Answer
We are given that,

[a-gﬂr Sb] [2a+2 ab_—l—g?.b

We need to find the value of a - 2b.

We know by the property of matrices,

1111 ‘112] [
ﬂ321 [¢5F) b,y bzz

This implies,

a1l = by1, @12 = by, @1 =byy and ax; = byy
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Therefore,

a+4=2a+2..()

3b=b+ 2...(ii)

8=28

-6 = a - 8b ...(iii)

We have the equations (i), (ii) and (iii).
From equation (i),

at+4=2a+2

=>2a-a=4-2

=2a=2

From equation (ii),

3b=b+2
=23b-b=2
=2b=2
=:-E:r=E

2
=2b=1

We havea=2and b = 1.

Substituting the values of a and b in

a-2b=2-2(1)

=2a-2b=2-2

=a-2b=0

Thus, the value of a - 2b is 0.

60. Question

Write a 2 x 2 matrix which is both symmetric and skew-symmetric.
Answer

We need to find a matrix of order 2 x 2 which is both symmetric and skew-symmetric.
We must understand what symmetric matrix is.

A symmetric matrix is a square matrix that is equal to its transpose.
A symmetric matrix © A = AT

Now, let us understand what skew-symmetric matrix is.

A skew-symmetric matrix is a square matrix whose transpose equals its negative, that, it satisfies the
condition

A skew symmetric matrix ® AT = -A
And,

A square matrix is a matrix with the same number of rows and columns. An n-by-n matrix is known as a
square matrix of order n.

Take a 2 x 2 null matrix.
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Say,

A=[g

Let us take transpose of the matrix A.
We know that, the transpose of a matrix is a new matrix whose rows are the columns of the original.

So,

-

Since, A = AT,
", A'is symmetric.

Take the same matrix and multiply it with -1.

A=—1x g g]
-
=:-—A=[g

Let us take transpose of the matrix -A.

So,

", A is skew-symmetric.
Thus, A (a null matrix) of order 2 x 2 is both symmetric as well as skew-symmetric.

61. Question

MRS 4 ] [8 w]
z+6 X—}-'_|_ 0 6_'

Answer

We are given that,

[ZT,G x+v] [

We need to find the value of (x + y + z).

We know by the property of matrices,
1111 ‘112] [

ﬂ321 Qa3 byy bzz

This implies,

ay; = byy, a;p = byp, ap1 = by and ay; = byp

We have,

[ZT,G x+v] [
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Therefore,

xy = 8 ...(i)

4 =w ...(ii)

z+ 6 =0 ...(ii)

X+y=6..(iv)

We have the equations (i), (ii), (iii) and (iv).

We just need to find the values of x, y and z. So,
From equation (iii),

z+6=0

=272=-6

Now, let us find (x +y + z).

Substituting z = -6 and the value of (x + y) from equation (iv),
X+y+z=(X+y)+z

=2X+y+z=6+ (-6)

2>X+y+z=6-6

=>X+y+z=0

Thus, the value of (x + y + z) is 0.

62. Question

Construct a 2 x 2 matrix A = [g;] whose elements a;; are given by a;; =

Answer

We are given that g is given as

|=8i+jl .. .
a. = > Jfi#]

(i +)2ifi=]
We need to construct a 2 x 2 matrix A defined as A = [g;].
Since, this is a 2 x 2 matrix where A = [g;], we know
Number of rows = 2
Number of columns = 2
=12
&j=1,2

First, puti=1andj=1in g herei=j.

Fori=j,
aj=(i+))?
So,

ajp] = (1 + 1)2
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=a11=22
>a® =4

Puti=1andj=2inaj herei#]j.

Fori = j,
[—3i + j]
WS
So,
LB+ @
12 2
-3+ 2|
[—1]
= alz =
1
= (4, = —
12 2

Puti=2andj=1ingj herei=j.

Fori = j,
|—-3i + j|
W=
So,
[-3(2) + 1]
yy = 2
|—6 + 1]
=y, =—
21 2
[-5]
= ‘121=T
5

Puti=2andj=2inaj herei=j.
Fori=j,

ajj = (i +j)?

So,

ay = (2 +2¥

= ay, = 42

= ay; = 16

Thus, we get

1

2
16

ST 4 B
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63. Question

XY _[2 1T
x—}-'_|_ 4 3_' 2|

Answer

We are given that,
x+y1 2 1r1
[x —y] T4 3] [—z]
We need to find the value of (x, y).

Multiply the matrices on the right hand side of the equation,

2 sl =] aw

For z17: Dot multiply the 15t row of first matrix and 15t column of second matrix, then sum up.
21)(1-2)=2x1+1x-2

=2((21)(1-2)=2-2

=(21)(1-2)=0

So,

; [—12] - [221]
For z51: Dot multiply the 2"d row of first matrix and 15t column of second matrix, then sum up.
(43)(1-2)=4x1+3x(-2)
=(43)(1-2)=4-6
=(43)(1-2) =-
So,
5] =[5
Equate the resulting matrix to the given matrix equation.
A B P e
-E2-1%]
We know by the property of matrices,
1111 ‘112] [
ﬂ321 [¢5F) b,y bzz
This implies,

ay; = byy, a1p = byp, ap1 = by and ay; = byp

Therefore,
Xx+y=0
X-y=-2

Adding these two equations, we get
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(xX+y)+ (x-y)=0+(-2)
S>X+y+x-y=-2

2X+X+y-y=-2

=22x+0=-2
=2X = -2

2
=x=-3
=>x=-1

Putting x = -1 in

Xx+y=0

=2(-1)+y=0

=2-1+y=0

>y=1

So, putting values of x and y from above in (x, y), we get
(x,y)=1(1,1)

Thus, (X, y) is (-1, 1).

64. Question

0 2b 2]
Matrix A= 3 1 3 | is given to be symmetric, find the values of a and b.
3a 3 -1

Answer
We are given that,
[ 0 2b —2] . _ .
A=13 1 3 | is symmetric matrix.
3a 3 -1
We need to find the values of a and b.
We must understand what symmetric matrix is.
A symmetric matrix is a square matrix that is equal to its transpose.
A symmetric matrix © A = AT
This means, we need to find the transpose of matrix A.
Let us take transpose of the matrix A.
We know that, the transpose of a matrix is a new matrix whose rows are the columns of the original.
We have,
15t row of matrix A = (0 2b -2)
2nd row of matrix A = (3 1 3)
34 row of matrix A = (3a 3 -1)
For matrix AT, it will become

15t column of AT = 15t row of A = (0 2b -2)
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2" column of AT = 2N row of A = (3 1 3)
3" column of AT = 3™ row of A = (3a 3 -1)
0 3 3a
~SAT=12b 1 3
-2 3 -1
Now, as A = AT,

Substituting the matrices A and AT, we get

0 3 3a
Zb 1
We know by the property of matrices,
1111 ‘112] [
ﬂ321 Qa3 byy bzz
This implies,

ay; = b1y, a;p = byp, ap1 = by and apx; = byp

Applying this property, we can write

2b =3 ...(i)
-2 = 3a ...(ii)
3=2b
3a=-2

We can find a and b from equations (i) and (ii).
From equation (i),

2b=3

=>b=§

From equation (ii),

-2 = 3a
2
=0=——
3
2 3
Thus, we geta = —Eand b=5.

65. Question

Write the number of all possible matrices of order 2 x 2 with each entry 1, 2 or 3.
Answer

We are given with the information that,

Each element of the 2 x 2 matrix can be filled in 3 ways, either 1, 2 or 3.

We need to find the number of total 2 x 2 matrices with each entry 1, 2 or 3.

Let A be 2 x 2 matrix such that,

a a
A= [ 11 12]
tzy Qa3

Note that, there are 4 elements in the matrix.
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So, if 1 element can be filled in 3 ways, either 1, 2 or 3.

That is,

Number of ways in which 1 element can be filled = 31

Then,

Number of ways in which 4 elements can be filled = 3*

= Number of ways in which 4 elements can be filled = 81

Thus, total number of 2 x 2 matrices with each entry 1, 2 or 3 is 81.

66. Question

-1 0 =1][1]
If [2 1 3] —1 1 0| 0 |{=A, then write the order of matrix A.
0O 1 1| -1

Answer
We are given that,

-1 0 —-1]|1
2 1 3] [—l O][O
111-1

1 =4
0 1

We need to find the order of the matrix A.

Let the matrices be,

X=[2 1 3]

Y=|-1 1 0
L0 1 1

[ 1
Z=10

—1

-1 0 —1]

Let us find the order of X.

Number of rows of matrix X = 1
Number of columns of matrix X = 3
So, order of matrix X =1 x 3 ...(i)
Now, let us find the order of Y.
Number of rows of matrix Y = 3
Number of columns of matrix Y = 3
So, order of matrix Y = 3 x 3 ...(ii)

From (i) and (ii),

Order of resulting XY = 1 x 3 [, Number of columns of X = Number of rows of Y] ...(iii)

Let us find the order of Z.
Number of rows of matrix Z = 3
Number of columns of matrix Z =1

So, order of matrix Z =3 x 1 ...(iv)
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Order of resulting XYZ =1 x 1 [, Number of columns of XY = Number of rows of Z]
Thus, the order of matrix A=1x 1

67. Question

3 5]
If A :|: | is written as A =P + Q, where as A = P + Q, where P is symmetric and Q is skew-symmetric
7 9

matrix, then ;vrite the matrix P.
Answer

We are given that,
_[3 5]_
A—L J—P+Q
Where,
P = symmetric matrix
Q = skew-symmetric matrix

We need to find P.

A symmetric matrix is a square matrix that is equal to its transpose.
A symmetric matrix < P = PT

Now, let us understand what skew-symmetric matrix is.

A skew-symmetric matrix is a square matrix whose transpose equals its negative, that, it satisfies the
condition

A skew symmetric matrix ® QT = -Q

So, let the matrix P be

1
P=E(A+AT)

Let us calculate AT,
We know that the transpose of a matrix is a new matrix whose rows are the columns of the original.

We have,

=[5

Here,

15t row of A = (3 5)

2"d row of A = (7 9)

Transpose of this matrix A, AT will be given as
15t column of AT = 15t row of A = (3 5)

2"d column of AT = 2"d row of A = (7 9)

Then,
= AT = [g ;]

Substituting the matrix A and AT in P,

Get More Learning Materials Here : & m @\ www.studentbro.in



1
P=3(l; oI+ 5 D

=>PZ}[E,+3 5+7
21745 9+9
lre 12
=P=3l 1a]
6 12
|2z 2
=P=1{5 18
(2 2
3 6
=:-P—6 9]

Taking transpose of P,

15t row of P = (3 6)

29 row of P = (6 9)

Transpose of this matrix P, PT will be given as
15t column of PT = 15t row of P = (3 6)

2nd column of PT = 2"d row of P = (6 9)

Then,

=3

“le 9
Since, P = PT. Thus, P is symmetric.

Now, let the matrix Q be

Lo a
Q=5(4-40

Substituting the matrix A and AT in Q,

=3 - D

13—-3 5-7
=>(‘?_27—59—9]
1o —2
ﬁgzih 0]

0 2
=e=|3 o
2 2
0 -1
== 0]

Multiplying -1 on both sides,

=:-—Q=—l><[g _01]

1x0 —1x-1
=Q=]_1x1 —1x0]
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=,_Q=[_01 é

Taking transpose of Q,

15t row of Q = (0 -1)

2" row of Q = (1 0)

Transpose of this matrix Q, QT will be given as
15t column of QT = 15t row of Q = (0 -1)

2"d column of QT = 2N row of Q = (1 0)

Then,

QT

Since, QT = -Q. Thus, Q is skew-symmetric.

Check:

_Jo
-1 0

]

A=B ﬂ=P+Q

Put the value of matrices P and Q.

3

U
W o UwW 9

7

Matrices P and Q satisfies the equation.

Hence, P =

9.

I S B I

¢ o+l ol

3+0 6-1
6+1 9+0
3 5
7 9

e ol

68. Question

Let A and B be matrices of orders 3 x 2 and 2 x 4 respectively. Write the order of matrix AB.

Answer

We are given that,

Order of matrix A =3 x 2

Order of matrix B=2 x 4

We need to find the order of matrix AB.

We know that,

Matrix A X Matrix B = Matrix AB

If order of matrix A is (m X n) and order of matrix B is (r X s), then matrices A and B can be multiplied if and

onlyifn=r.

That is

Number of columns in A = Number of rows in B

Also, the order of resulting matrix AB comes out to be m X s.

Applying it,
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Number of columns in A = 2

Number of rows in B = 2

This means,

Matrices A and B can be multiplied, and its order will be given as:
Order of matrix AB = 3 x 4

Thus, order of matrix AB = 3 x 4
MCQ

1. Question

1 0 0]
fA=/0 1 0 |, thenA?isequalto
a b -1

A. a null matrix

B. a unit matrix

C.-A
D. A
Answer
1 0 0 1 0 0
A*=AXA=|0 1 0(x|0 1 0
a b —1 a b -1
1+0+0 04+0+0 04+0+0 1 0 0
=|10+0+0 0+1+0 04+04+0|=1]0 1 O
a+0—-a 0+b—-—b 04+0+1 0 0 1

Hence, the Option (B) is correct, as the main diagonal elements are 1 except other which are 0.

2. Question

0 1]
IfA=| , N € N, the A%" equals
1 0

0 1
A. |
_1 0_
B. |
1 o]
C. |
_0 1_
0 i
D. |
_1 0_
Answer
0 i
A= [i 0]
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O P P

.

out to be 4 and if n = 2, which will turn the exponent to 8, and the same cycle will repeat.}

{n =1, so the exponent comes

i* 0
0 i*
[(—1)? 0]
0 (—1)7
=[5 1

Option (C) is the answer.

3. Question

If A and B are two matrices such that AB = A and BA = B, then B is equal to
A.B

B.A

C.1

D.0

Answer

From equation (ii)

B x (AB) =B

B2A=B

From equation (ii)

B2A = BA

B2=8B

Option (A) is the answer.
4. Question

If AB = A and BA = B, where A and B are square matrices, then
A.BZ2=Band A2=A
B.B2=Band A=A
C.A’=A,B2=8B

D.A2= A, B2=B

Answer
AB = A -—--- (i)
BA =B --—--- (i)

From equation (ii)
B x (AB) =B

B2A= B
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From equation (ii)

B2A = BA

B2=8B

From equation (i)

A x (BA)=A

A%B= A

From equation (i)

A%B = AB

A2 =A

Hence, A> = A & B? = B.
Option (A) is the correct answer.

5. Question

If A and B are two matrices such that AB = B and BA = A, then & + B? is equal to

A. 2AB
B. 2BA
CA+B
D. AB

Answer

From equation (ii)

B x (AB) =B

B2A= B

From equation (ii)

B2A = BA

B2=8B

From equation (i)

A x (BA)=A

A%B= A

From equation (i)

A%B = AB

AZ=A

Hence, A + B2 = A + B.
Option (C) is the correct answer.

6. Question
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7 7 1 0]
If ’ Co = J then the least positive integral value of k is
. 2m 2n 0 1
SlIlT cos— -
A.3
B.4
C.6
D.7
Answer
cos 2™ a2 k
057 — 1I17 B [l 0
S 2m c 2n| lo 1
in— 05—
7 7

|A] = Cos=Z — Sinz—ﬂ(—SinE—ﬂ)
T 7 7

C 221‘[+S. , 2T
= Cos*— + Sin* —
7 7

I=1
1K = | {K can be anything}
Letg =22

7

A2 — CosB —Sin(-}] CosB — Sinf

~ lsinB  Cos® Sind  Cos®
_ [ Cos?0 — Sin®@ — SinfBCosB — SinACosh
SinACos8 + SinACosh Cos?B — Sin®@

{Cos®B — Sin*0 =
Cos28 & 2SinB8CosB = Sin208}

_ Cos20 — ZSinﬂlCosB]
258inbCosH Cos20

_ [Cos26 —Sin26

~ 1Sin26  Cos28
4 _ Cos28 -— SinZE}] x [COSZE} - 511129]
Sin26  Cos28 Sin26  Cos28
_ Cos48 — Sin40
Sin40 Cos40
A Cos78 — Sin70
Similarly, A7 =
y Sin76  Cos760 ]

2
Hence, B = ?ﬂ

70 =2n
Multiplying Cos & Sin, to LHS & RHS,

Cos78=Cos2nm=1

Sin76 =Sin26 =0
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Cos76 —Sin?(-}]z[l 0
0 1

Sin76  Cos76
So, k=7

AT =

Hence, k = 7.

Option (D) is the correct answer.

7. Question

If the matrix AB is zero, then

A. It is not necessary that eitherA=0or,B=0

B.A=0OorB=0

C.A=0andB=0

D. all the above statements are wrong

Answer

If the matrix AB is zero, then, it is not necessary that either A=0o0or,B=0
Option (A) is the correct answer

8. Question

a 0 0]
Let A=|0 a 0]/, then A"is equal to
0 0 a |
a® 0 0]
A0 a* o0
0 a
" 0 0
B a 0
0 0 a
a® 0 0|
c.|o a“ o
0 0 a°
‘na 0 0]
D.| 0 na 0
i 0 0 na |
Answer
a 0 o0
A=10 a 0]
0 0 a
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a o0
All — 0 a
0 0
a 0 0
0 a 0fx
0 0 a
a" o
A'=|0 a®
0 0

0
a

a 0 o0
0 a 0f.....

0 0 a

0 a 0 0
X0 a 0|X
0 0 a

0
0
at

Option (C) is the answer.

9. Question
If A, B and are square matrices or order 3, A is non-singular and AB = O, then B is a

A. null matrix

B. singular matrix

C. unit matrix

D. non-singular matrix

Answer

AsAB =0

And Order of the matrices A & B is 3,

Matrix B has to be a null matrix.

Option (A) is the answer.

10. Question

a; a, ag

0 and B: bl b'} CB

n 0 0]
fFA=|0 n
0 0 n
A.B
B. nB
C.B"
D.A+B
Answer
n 0 0 d; 4
AB=|0 n of x|by b,
0 0 €y €3
ma; +0+0 na, +0+0
=|0+nb;+0 O0O+nb,+0
1 0+0+nc; 0+0+nc,
ma, nha, ha,
= |nb; nb, nb,
nc, nc, Ncg
d; d; dj
C; € GC3
=nB
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da
C3

na; +0+0
0+nb;+0
0+ 0+ ncyg

, then AB is equal to

{n times, (where n € N)}
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Option (B) is the answer.

11. Question

| -
If A = L} Eli ] then A" (where n € N) equals

A.

Answer
a=[y 1]
w=lp Axlp Ixlp Ix

o 3]

An — [é na

1

Option (A) is the answer.

12. Question
1 2 x| 1 2 vy
fA=/0 1 0OjlandB=|0 1 0] andAB=l3 thenx + yequals
0 0 1 0 0 1
A. 0
B. -1
C.2
D. none of these
Answer
1 2 x 1 -2 vy
AB=|0 1 0|0 1 O
0 0 1 0 0 1
[1+0+0 —-2+2+4+0 y+0+x
=|0+0+0 O0+14+0 04040
0+0+0 O04+04+0 040+1
(1 0 x+y
=|0 1 0
0 0 1

{n times, (where n € N)}
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1 0 x+y 1 0 0
;=10 1 0 |[=]0 1 O
0 0 1 0 0 1

Hence x+y=0
Option (A) is the answer.

13. Question

1 1] a 1
If A = . I‘B: b 1]and (A + B)2 = A2 + B2, then values of a and b are

A.a=4,b=1
B.a=1b=4
Ca=0,b=4
D.a=2,b=4
Answer
A+B=[é :ﬂ+[§ _11]
_Ja+1 0]

b+2 -2

a+1 0] a+1 0]

2 __
(A+B) _[b+2 -2 b+2 -2

(a+ 1)*+0 0+0
[(b+2)(a+1)—4—b 0+4

a’+2a+1 0
2+ 2a+b+ab—4—-b 4

(a2 +2a+1 0
[2a+ab—2 4

#=[; Slxl 2l

-2 2+1-lo

B% = —ll]x[i —11]

[a2+Db a%?-—1
lab—b b+1

A=

B2 =

2 2 _
0]_|_a+ba 1

2 2__1
AT+B _[o —U lab—b b+1

AZ + B2 = [aza-il;E—bl azl; 1]

As, A2 + B2 = (A+B)2

. [a2+b—1 az—l]z[ a®+2a+1 0
ab—>b b 2+2a+b+ab—4—-b 4

al=1&b=14

a==x1

Hence Option (B) is the correct answer.
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14. Question

a B
If A = | is such that A2 = |, then
Vi —CL

i

Al+o2+By=0
B.1-02+By=0
C.l-02-By=0

D.1+a?-By=0

Answer

AR
Y - Yy —a
o L
ay—ay yB+ o
As AZ = |,
A2 Z[HEJFBY ap—ap]_ _1 0]
ay—ay YB+do’ 0 1
So, a2+ By =1
o> +By-1=0
1-a? - By.
Hence, Option (C) is the correct answer.
15. Question

If S = [s;] is a scalar matrix such that s; = k and A is a square matrix of the same order, then AS = SA =?

A. AK
B.k +A
C. kA
D. kS
Answer
s = [s;]
_[k 0]
0 k
As, S = k

_ [R11 A1z .
Let A= [321 au] {Square Matrix}

as= [ alxlg ¥

_ [ka1: kay,
ka,; Kap,

—k [311 a12]

dzy  dz;
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S i Y Y

_ ka;, kau]
ka,; kay;

d d
_ k[ 11 12]
dzy  dazz

=kA

Hence, AS = SA = kA

Option (C) is the answer.

16. Question

If A is a square matrix such that A2 = A, then (I + A)3 - 7A is equal to
A A

B.1-A

C. 1

D. 3A

Answer

(I + A =12 + A3 + 3A% + 3AI (Using the identity of (a + b)® = a + b3 + 3ab (a + b))
(I + A)3 =1 + A2(A) + 3Al + 3A [l stands for Identity Matrix]
(1+ AP =1+A%+3A+3A

(I+AP=T7A+1

(I+ AP -7A

TA+1-7A

=

Option (C) is the answer.

17. Question

If a matrix A is both symmetric and skew-symmetric, then
A. A is a diagonal matrix

B. A is a zero matrix

C. Ais a scalar matrix

D. A is a square matrix

Answer

If @ matrix A is both symmetric and skew-symmetric,
A=A&A =-A

Comparing both the equations,

A=-A

A+A=0

2A =0

A=0
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then A is a zero matrix.
Option (B) is the answer.

18. Question

0 5 -7
The matrix | —5 0 11 1is
7 =11 O

A. a skew-symmetric matrix
B. a symmetric matrix
C. a diagonal matrix

D. an upper triangular matrix

Answer
0 5 -7
A=|-5 0 11
7 —11 0
0o -5 7
AT=5 o0 -11
-7 11 0
0 5 =7
-A=|-5 0 11
7 —-11 0
AT = -A

Then, the given matrix is a skew - symmetric matrix.
Option (A) is the answer.

19. Question

If A is a square matrix, then AAis a

A. skew-symmetric matrix

B. symmetric matrix

C. diagonal matrix

D. none of these

Answer

If A is a square matrix,

LetA= 1 2]

1 0
1 2 1 2 3 2
AA_[I O]x[l O]_[l 2]
then AA is neither of the matrices given in the options of the question.
Option (D) is the answer.
20. Question

If A and B are symmetric matrices, then ABA is

A. symmetric matrix
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B. skew-symmetric matrix
C. diagonal matrix

D. scalar matrix

Answer

A'=A&B =B

(ABA)' = A’ (AB)’

= A'B’A’

= ABA

Symmetric Matrix

Option (A) is the answer.

21. Question

5 x|
If A = | and A = AT, then
y 0O

A.x=0,y=5
B.x+y=5
C.x=y

D. none of these

Answer

A=AT

b ol - ¢

xX=Yy

Option (C) is the answer.
22. Question

If Ais 3 x 4 matrix and B is a matrix such that A'B and BAT are both defined. Then, B is of the type
A.3x4

B.3x3

C.4x4

D.4x3

Answer

Orderof A=3x 4
Orderof A =4 x 3

As ATB and BAT are both defined, so the number of columns in B should be equal to the number of rows in A’
for BA’ and also the number of columns in A’ should be equal to the number of rows in A’ for BA’.

So the order of matrix B = 3 x 4.
Option (A) is the answer.

23. Question
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If A = [a;] is a square matrix of even order such that a; = i - j2, then

A. A'is a skew-symmetric matrix and |[A] =0
B. A is symmetric matrix and |A| is a square
C. Ais symmetric matrix and |A| =0

D. none of these

Answer

aj=i°-j°

all=12-12=0

al2 =12-22 =-3

a2l =22-12=3

@22 =22-22=0

2

AT = [—03 g]

A= [—03 g]

So, AT = -A

JAl =0(0) - (-3)(3)=0+9=9=0
So, none of these.

Option (D) is the answer.

24. Question

cos® —sin@ | .
If| . then AT + A =1y, if
sme cosO

A B=nm.ne”

i

B.O=(2n+1)—.neZ

2 A

T
C. 82211‘.‘!—5.1162

D. none of these

Answer
_ CosB —Sind
Sin6 CosB
T _[CosB SinB
A= —Sin® Cos(-}]
Cos@ —Sinb CosB Sin6 1 0
A+ AT = =
Sin@ Cosﬂ] —Sinb Cos(-}] 0 1]
2Cos8=1
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Cﬂl
0s6 = -
2

B=211TI.’+E{I’]€Z}

Option (C) is the answer.

25. Question
2 0 3]
IfA=|4 3 1 |isexpressed asthe sum of a symmetric and skew-symmetric matrix, then the
-5 7 2
symmetric matrix is
[2 2 4]
Al 2 3 4
4 4 2
- s s
B.| O 7
-3 1 2
m 4 g7
C.| 4
-8 8
1 0 0]
D.|O 1 0
0 0 1
Answer
2 0 -3 2 4 -5
A=|4 3 1|&A=|0 3 7
-5 7 2 -3 1 2

As, sum is expressed as

B= ; (A+ A") {Newly formed Symmetric Matrix}

1 [z o =31 [2 4 -5

SAa+a)=—fl4 3 1(+]0 3 7
-5 7 21 13 1 2

1[44—8]

=-|4 6 8

2l 8 8 4

2 2 —4

=4 3 14

-4 4 2

Option (A) is the answer.
26. Question

Out of the following matrices, choose that matrix which is a scalar matrix:
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0 0
A. |
_0 0_
0 0 0]
B. |
0 0 0]
c ‘
o]
D.| 0
_0_
Answer

- Scalar Matrix is a matrix whose all off-diagonal elements are zero and all on-diagonal elements are equal.

0 o

Option (A) is the answer.
27. Question

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

A. 27

B. 18

C.81

D. 512

Answer
d3; A1z 13

Let A = |21 232 @aig
dz; dzz da3

Elements = 9 Order = 3 x 3

Every item in this matrix can be filled in two ways either by 0 or by 1.

Possible Matrices =2 X 2 X 2 X2 X2 X2X2X2X2

=512

Option (D) is the answer.

28. Question

Which of the given values of x and y make the following pairs of matrices equal?
3+7 5] 0 y-2]

[ g 4
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| ko

1
5.
D. Not possible to find
Answer

As the given matrices are equal,

3x+7=0
= 7
3
y-2=5
y =
y+1=8
y =
2-3x=4
3x =-2
= 2
3

These values of x are not equal to each other, so it is not possible to find.
Option (D) is the answer.

29. Question

0 2] 0 3a| ,
If A = | and kA = | then the values of k, a, b, are respectively
3 -4 2b 24

-

A.-6,-12, -18
B.-6,4,9
C.-6,-4,-9
D. -6, 12, 18
Answer

A=[g —24]&kA=[20b 3a]_ 0 2k

241 13k —4k

Comparing the equations,

-4k = 24
k=-6

3k =2b
3(-6) = 2b
2b =-18
b= -9

3a = 2k
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Values are
k=-6,a=-4&b=-9
Option (C) is the answer.
30. Question

1 0] 0 1] cos® sin® |
If I = |- I = | and B = ) |, then B equals
0 1_ -1 0_ —smBe cosH

A.l1cosB +]sinB
B.Isin® + ) cos©
C.lcos©6-)sin®
D.-1cosB +]sinB

Answer

=l Y

ICosB = [é g] CosB = [C%SB Cl:?s(-}]

0 Sinﬁ]

Sine 0

[Cosﬂ 0 ] 0 Sin(-}]
0 CosB —Sin6 0

jsing=[© Jsme =

ICosB + JSind =

_ CosB Sin6
—Sin® Cos@

So, B = ICosB + ]Sin®

Cos0 SinE}]

1 0 0 1
I_[o 1]J_ -1 o]&B_ —SinB CosB
ICos6 + JSinB

Option (A) is the answer.

31. Question

1 -5 7
The trace of the matrix A ={ 0 7 9 |is
11 8 9_

A 17

B. 25
C.3

D. 12
Answer

As the trace of a matrix is the sum of on - diagonal elements,
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So,1+7+9=17
Trace = 17
Option (A) is the answer.
32. Question
If A = [a;] is scalar matrix of order n x n such that g; = k for all i, then trace of A is equal to
A. nk
B.n+k
c.

k
D. none of these
Answer
“ A= [3]hxn

ni

Trace of A, i.e., tr (A) =Eau dy1 T daz

RO = B
=k+k+k+Kk+KkK+ (n times)
= k(n)

= nk

Option (A) is the answer.

33. Question

0 0 4]
Thematrix A=/0 4 0fisa
4 0 0_

A. square matrix

B. diagonal matrix

C. unit matrix

D. none of these
Answer

None of these

Option (D) is the answer.
34. Question

The number of possible matrices of order 3 x 3 with each entry 2 or 0 is
A9

B. 27

C.81

D. none of these

Answer
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Let A =|33;7 az2 dag

dz; dzz daz

dy1  dy2 313]

Elements = 9 Order = 3 x 3

Every item in this matrix can be filled in two ways either by 0 or by 2.
Possible Matrices =2 X 2 X2 X2 X2 X2xX2X2x2

= 512

Option (D) is the answer.

35. Question

2x+y 4x| [7 Ty-13]
If i | = i | then the value of x + y is
5x -7 4x

I Ly x+6 ]
A x=3y=1
B.x=2,y=3
C.x=2,y=4
D.x=3,y=3
Answer

Comparing the equations,

2X+y=7&4x=x+6

3Xx=6,x=2
22)+y=7

y=7-4=3
x=2&y=3

Option (B) is the answer.

36. Question

If A is a square matrix such that A2 = |, then (A - 1)3 + (A + 1)3 - 7A is equal to
A A

B.l1-A

C.I+A

D. 3A

Answer

Expansion of the given expression,

A3 - 13 + 3A12 - 3A21 + A3 + 13 + 3A12 + 3A%1 - 7A
2A3 - 7A + 6AI2

2A%A - 7A + 6A

2A1 - A {AZ = |}

2A-A

A
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Option (A) is the answer.

37. Question

If A and B are two matrices of order 3 x m and 3 X n respectively and m = n, then the order of 5A - 2B is
A.mx3

B.3x3

C.mxn

D.3xn

Answer

m =n

If A and B are two matrices of order 3 X m and 3 X n respectively and m = n
Then, A & B have same orders as 3 X n each,

So the order of (5A - 2B) should be same as 3 x n.

Option (D) is the answer.

38. Question

If A is a matrix of order m x n and B is a matrix such that AB" and BTA are both defined, then the order of
matrix B is

A.m xn
B.nxn
C.nxm
D.mxn

Answer

Let A = [a]-j]m xn&B = [b]-j]P xq

B' = [bij]P xq

As AB’, is a defined matrix, {Given}
Son=q

BA’ is also a defined matrix, {Given}
So,p=m

Hence order of Bis m x n.

Option (D) is the answer.

39. Question

If A and B are matrices of the same order, then AB" - BTA is a
A. skew-symmetric matrix

B. null matrix

C. unit matrix

D. symmetric matrix

Answer

A & B are matrices of same order,
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Let K = (ABT- BAT)
= (ABN)T - (BAT)T

— (BT)T(A)T- (AT)TBT

= BAT - ABT
= -(ABT - BAT)
=K

Hence, (ABT - BTA) is a skew - symmetric matrix .

Option (A) is the answer.

40. Question

. 1 {1. ifi=) _
If matrix A = [a-- | ,wherea; = , then AZ is equal to
U2 Uolo. ifi+j
Al
B. A
C.0
D. -1
Answer
As per the given conditions,
0 1
A= 1 0]
, [0 17_70 1
A= [1 0] * 1 0]
_ [0 +1 0+0
0+0 1+0
1 0
o 1]
= |, which is an Identity Matrix.
Option (A) is the answer.
41. Question
. NEAY _ a(x)Y ]
sin l(tx) tan 1[—J —cot l(r:x) tan 1[—J
1 T
If A =— i .B=— y
T . (X _ .1 X _
sin 1(—} cot 1(*cx] sin 1(—} —tan™(7x)
T T ]
Al
B.0
C. 21
p. 1y
2
Answer
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| p— X -1 %
1 SinTtmx  tanT — —Cos™mmx  tan™ —
A-B== T- m
= X X
Tsin™Z  Cot™'mx Sin'~  —tan~'mx
T ™
] < i
1 [SinT*mx+ Cos™'mx  tan™'——tan"'—
A-B=— T i
= X X
Tlsin?=—sin"!= Cotlmx+ —tan lmx
| 18 ™ |
_ 1[sin " mx + Cos 1mx 0
A-B=— -1 -1
Tl 0 Cot™mx+ —tan™ mxl

e Qi1 -1, _ X 1 a
- Sin~"x+ Cos X—Z&Ccot X+ tan TI.'X—2

'_1
=T
MNlH o

1
A-B=|?
0

= O

1
a-e=3[; ]

Asl=[§ 2]
1
A-B=3I

Option (D) is the answer.

42. Question

If A and B are square matrices of the same order, then (A + B)(A - B) is equal to
A. AZ - B?

B. A% - BA - AB - B2

C.A%-B?+ BA-AB

D. A - BA + B2 + AB

Answer

(A+B)A-B)=A(A-B)+B(A-B)

=A.A-AB+BA-B.B

=A2_-AB+B.A-B.B

= A?- AB + BA - BB

Matrix multiplication does not have a commutative property i.e.., A.B # B.A
Hence, Option (C) is the answer.

43. Question
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]

2 -1 3
If A = |andB: 4 =21, then
-4 5 1 ;

A

A. only AB is defined

B. only BA is defined

C. AB and BA both are defined

D. AB and BA both are not defined

Answer

As the matrices, A & B, both are defined, having orders as 2x 3 & 3 x 2,
So multiplication of matrices is defined. (AB = BA)

Matrix multiplication is defined only if
[Almxn & [Blnxo

AB = [A];x3 & [B]3x2

BA = [B]3x2 & [A]2x3

Hence, AB and BA both are defined.

Option (C) is the answer.

44. Question

0o -5 8
The matrix A =| 5 0 121isa
-8 =12 0

A. diagonal matrix
B. symmetric matrix
C. skew-symmetric matrix

D. scalar matrix

Answer
0 -5 8
A=]|5 0 12
-8 —-12 0
0 5 -8
AT=|-5 0 -12
8 12 0
0 5 -8
-A=|-5 0 -12
8 12 0
AT =-A

Skew-Symmetric Matrix
Option (C) is the answer.

45. Question

Get More Learning Materials Here : & m @\ www.studentbro.in



1 0 0
Thematrix A=|0 2 0]fis
0O 0 4

A. identify matrix

B. symmetric matrix

C. skew-symmetric matrix

D. diagonal matrix

Answer

As the elements off - diagonal are not zero unlike the on - diagonal elements, so it is a diagonal matrix.

Option (D) is the answer.
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