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 a 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),(4x2),(2x4)
Now, if it has 5 elements

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

2 A. Question

2 3 -5 |
'fA:[ajj_': 149 andB:[bjj_lz —3 4 |then find
C o 7 =2 R

a2 + by
Answer
31 A1z 13
A=[a;l=12321 322 @3 |......... (1)
d3; &3z 233

bll bl?
B =1[bjl=(by; bay e (2)

b3, b,
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)
a22=4andb21=—3
322+b21=4+(—3)=1

2 B. Question

2 3 -5 2 -1
IfAz[ajj:F 1 4 9 ande[bjj]: —3 4 |then find
0o 7 -2 1 2

ay1 byy +az by
Answer

dy1 dy2  di3
A=[aij]= dz1 Azz A3 [ (1)

dz; dzz a3



bal b32
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)
aj1=2,a =4,bj; =2,by, =4

ajp bjp+aybyp=2x2+4%x4=4+16=20
3. Question

Let A be a matrix of order 3 x 4. If Ry 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 = [ajjl3xa

Rq1 = first row of A = [a;1,812.213.3814]
So, order of matrix Ry = 1x4

d12
C, = second column of A = aa5
dzz

Order of C; = 3x1

4 A. Question

Construct a 2 X3 matrix A = [ajj] whose elements ajj are given by :
aj=1ixj

Answer

Let A = [aij]2x3

So, the elements in a 2x3 matrix are

a11, d12, @13, @21, A2, @23

d d d
T W "
dzy dpz dp3

a11=1><1=1a12=1><2=2a13=1><3=3

a1 =2X1=2ay; =2x2=4a;3=2x3=6

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

4 B. Question

Construct a 2 X3 matrix A = [g;;] whose elements aj; are given by :
aij = 2i —j

Answer



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

a11, @12, 13, @21, @22, A23
a a a

A= (P B2 oAy W
dp; dpp dza

211 =2%X1-1=2-1=1a5=2Xx1-2=2-2=0a3=2%x1-3=2-3=-1

A1 =2%X2-1=4-1=335=2X2-2=4-2=2a,3=2%x2-3=4-3=1

So, from (1)
2= 2 1)

4 C. Question

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

Answer

Let A = [ajlox3

So, the elements in a 2x3 matrix are

a11, @12, @13, @21, 22, @23

a a a
o Pt
dz; dzz Az3

a11=1+1=2a12=1+2=3a13=1+3=4

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

So, from (1)
A=(3 3 8

4 D. Question
Construct a 2 X3 matrix A = [g;;] whose elements aj; are given by :

2= (1)

-

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

a11, a12, @13, @21, 22, @23

a a a
e e
dzy; Az dAz3

1+1)° 22 4
A1 =—— == = > =
1 2 2 2 2
(1+2)* 32 9
A1) =—— = T = I =
12 . . 2 45
1+3)° 4% 16
a13=': ]=—=—=8

2 2 2



_(2+1)? 32

_f(2+2)* 4> 16 _
422 = 2 _2_2_8
=@+3¢° 57 _ 25 _
az3z = 5 —2—2—12.5

So, from (1)
A=(2 4.5 8)
45 8 125

5 A. Question

Construct a 2 x 2 matrix A = [g;] whose elements aj; are given by :
(i+)
2
Answer
Let A = [ajjlox2
So, the elements in a 2x2 matrix are

a11, @12, 421, 422,

A= (a“ a”) ...... (1)

dz1 dzz
312=(1+22]2 = 3; = 3 = 45
321=(2+T1]2=3?2=§= 45
So, from (1)
A=(4%5 4é5)

5 B. Question

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

Answer

Let A = [a;]xx2

So, the elements in a 2x2 matrix are

a11, 912, 421, 422,

A=(3 )@

—@-F 0

a
11 2 2



ay = (2'2”2 = 1;2 =1=05
So, from (1)
A= (0(.)5 065)

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

(i-2i)
g =——F

Answer
Let A = [ajilox2
So, the elements in a 2x2 matrix are

a11, @12, 421, 422,

A= (a“ a”) ...... (1)

dz1 dzz
a11=':1_227X1JZ=1;= 0.5
312=(1%X232=g;=3=4.5
So, from (1)
A=(0{')5 4é5)

5 D. Question

Construct a 2 x 2 matrix A = [g;] whose elements aj; are given by :
NNEED)S
i 2
Answer
Let A = [a;]xx2
So, the elements in a 2x2 matrix are

a11, 912, 421, 422,

A=(3 )@

2x1 +1)° 3Z 9
a11=¥=—=—=4.5
2 2 2



_ (2x1+2)° 4% 16

_f(exz2+1)* 5% _ 25 _
a21——2 =5 =5 = 12.5
—(x2+2* 6% _ 36 _
axp = 5 =5 =5 = 18

So, from (1)

45 8
A=
(12.5 18)
5 E. Question

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

21—.{1‘
a.. =

1 o]

Answer
Let A = [ajlax2
So, the elements in a 2x2 matrix are

a11, @12, 421, 422,

a=(C 22

dzy Qzz
|2x1—-3x1| 1
a == = - = .
11 . > =05
2x1-3%2 4
ap, = _ 4,
p)
|2x2-3x1| 4-3 1
a == — = = = .
21 p) 2 p) 0.5
|2x2-3x2| 2
a = = - =
22 5 ;=1
So, from (1)
A= (0.5 2)
05 1

5 F. Question

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

i
Ui TS

Answer

Let A = [ajlax2

So, the elements in a 2x2 matrix are

a11, a12, @21, 422,

A=(3 )@

_=3x1+1 oz

a
11 2 5



_|-3x1+2]

[

aip . 7= 0.5
ar =L’f“' =>=25
So, from (1)

A= (2?5 OéB)

5 G. Question

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

Answer

Let A = [ajlax2

So, the elements in a 2x2 matrix are

a11, @12, @21, 422,

A=(G )@

ay; =ePsinx x 1 = e**sinx
app = e Psinx x 2 = e**sin2x
ar; = e sinx x 1 = e**sinx
ax; = e?*Psinx x 2 = e**sin2x

So, from (1)

A= (e“sinx e**sin ?.x)
e**sinx e**sin2x

6 A. Question

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

Answer

Let A = [ajlox3

So, the elements in a 3x4 matrix are

a11, @12, @13, 14, A21, 922, A23,324,831,832,433,334

all=l+1=2a12=l+2=3a13=1+3=4a14=1+4=5

a21=2+1=3a22=2+2=4a23=2+3=5a24=2+4=6

az31=3+1=4a,=3+2=5a33=3+3=6a3,=3+4=7

So, from (1)



A=

2 5]
4 - 7

6 B. Question

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

Answer

Let A = [aj]>x3

So, the elements in a 3x4 matrix are

a11, A12, @13, 14, A21, 922, A23,324,331,832, 433,334

a11=1—1=0a12=1—2=—1a13=1—3=—2a14=1—4=—3
a21=2—1=1a22=2—2=0a23=2—3=—1a24=2—4=—2
a31=3—1=2a32=3—2=la33=3—3=0a34=3—4=—1

So, from (1)

0 - —3l
2 . -1

6 C. Question

A=

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

Answer

Let A = [ajilox3

So, the elements in a 3x4 matrix are

d11, @12, 913, A14, 921, 822, 823,824,33]1,432,433,d34

d11 d14
A= N (1)

S dag
all=2X1=2812=2X1=2813=2X1=2314=2X1=2
a21=2><2=4a22=2><2=4a23=2x2=4a24=2x2=4
a31=2x3=6a32=2x3=6a33=2x3=6a34=2x3=6
So, from (1)

2 e 2
A=1]: =~

6 -~ 6

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

2 =1



Answer
Let A = [ajlox3
So, the elements in a 3x4 matrix are

d11, @12, 913, d14, A21, 822, 823,d24,33]1,432,433,d34

Il
N

ajp=lap;=2a13=3ay,
a1 =laxpy=2a;3=3ay-=-4
a31=1a32=2a33=3a34=4

So, from (1)

1 - 41
1 - 4

6 E. Question

A=

Construct a 3x4 matrix A = [ajj] whose elements ajj are given by :
1 ..
ay==[-3i+]]

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

a11, d12, @13, 14, A21, 422, @23,324,331,d32,433,334

A1 " Qs
A=l i i l ...... (1)

dzy d3q
1 1 1
a11=5(—3><1+1) =E(_3+ l)=5[:—2)= —1
1 1 1 1
612=5[:—3><1+2) :E(_B—I—Z):E(_l): -3
1 1 1
a13=5(—3><1+3) :E(_3+3):E(0):0
=1 = 1_ _ 1 _ 12
ale=2(-3x1+4) =2(-3+4) =1 =2
a1 ==(-3x2+ 1) = (=6 + 1) = 2(-5) = —>
21 75 X T2 B -2
1 1 1
322=5(—3X2+2) :E(_6+2):E(_4): -2
1 1 1
a23=5(—3><2+3) =£(—6+3)=5(—3)= —=
a24=3(—3%x2 +4) = 2(=6+4) = ;(-2) = -1
1 1 1
a31=5(—3><3+1) ZE(—9+ 1)25(—8)2 —4
1 1 1
as; =2(-3x3 +2) = 2(=9 + 2) = 2(-7) = I



a33=2(—3x3 +3) = (-9 +3) = 2(—6) = =3
1 1 1 3
a34=5(—3><3 + 4) = 5(_9 + 4) = E(_S) = -3
So, from (1)
_l Z
A=]: :
—4 _2
2

7 A. Question

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

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

a11, d12, @13, @21, @22, @23,d31,832,333,d41, 942, 43

d11 7 dqg
N T (1)
dg1 70 Qg3
aj1=2x1+;=2+1=3
a17=2x1+3=2+-=2
a13=2x1+;=2+- ="

a1=2X2+-=4+2=6

822=2X2+£=4+l=5
a3=2X2+-=4+-==

a31=2x3+§=6+3=9

a32=2x3 +- =6+ =

[7%]
[5]
-
M5

a3 =2x3 +>=6+1=7
a1 =2x4+7=8+4= 12
a;=2x4+2=8+2=10
4
a43=2><4+§=8+

So, from (1)



12 ... =

7 B. Question

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

i—]
A =T

1+
Answer

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

a11, d12, @13, @21, @22, @23,331,832,333,d41, 942, 43

13 v dgg
A= : N I (1)

S R FE

1-1 0
a = = - = 0
11754 2
g, =12 _ 1
1277527 3
gLl _ 2 _ 1
B774:37 4 7 2
9., =271 _ 1
21 751 T 3

2-2 0
a = — = - = 0
22 755
go. =23 _ 2
2373,.37 5
ga, =31 _2_ 1
3173417 7 3
ga, =32 _ 1
3273427 5

3-3 0
a == - = 0
33733 6
g, =L _ 3
417517 5
g, =42 _2_1
427350 T 8 3
3 4-3 1
43 T 413 7
So, from (1)

1
0 ——
2

A=]: i

3 1

5 7

7 C. Question

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

3 = |



Answer
Let A = [ajl4x3
So, the elements in a 4x3 matrix are

di11, @12, 913, @21, @22, @23,831,332,833,341, 942, 943

d31 -0 A3
A=l l ...... (l)

g1 7 daz
a;; =1
a;p =1
a;z=1
ay; =2
ay =2
arz =2
az; =3
azy =3
azz =3
ag1 =4
gy =4
ag3 =4
So, from (1)
A= -~
4 - 4

8. Question

Find x, y, a and b if
3x+4y 2 x-2y| [2 2 4]

{ a+b 2a-b -1 { '

Answer

Given two matrices are equal.

(32{1? ?.az—b X:fy) - @ —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+8



Now, Putting the value of x in equation (1)
32 + 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)
0+b=>5
=>b=5
~a=0,b=5x=2andy=-1
9. Question
Find x, y, a and b if

2a+b a-2b| [4 -37
Lc—d 4c—3d_|_Ll 2
Answer
Given two matrices are equal.

b a—2b -
(ii:td 4i +23d) B (IE 22)

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

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

=5a=>5

=2a=1

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

2x1+b=4

22+b=4

=>b=4-2



=>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)

4x3 + 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_| _Ll 2

Answer

Given two matrices are equal.

b —2b —
(z;ird 4?: +23d) - (141 22)

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

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
=>b=4-2
=>b=2

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



=Cc=3

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

=12 +3d =24

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

~a=1lb=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 oy z 2y

Answer

Given two matrices are equal as A = B.
(x -2 3 Zz) B ( 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=3%x3=9

Putting the value of y in equation (1)

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

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

X 3x-y| [3 2]
If ’ |= |_find X, Y, Z, W.
2x+7z 3y—-o 4 7

Answer

Given two matrices are equal.

3 —
(Zx):—z 3;—5)) - (-’-3} %)



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

y-w=7..... (4)

Putting the value of x in equation (2)

3x3-y=2
=29-y=2
2y=9-2
=>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=4

=272=4-6

2z2=-2

“x=3,y=7,z=-2andw =14

13. Question

X 3x-y| [3 2]
If ’ |: |_find X, Y, Z,W.
2x+z7z 3y—-o 4 7

Answer

Given two matrices are equal.
( X 3x—y) (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)
3y-w=7.... (4)

Putting the value of x in equation (2)
3x3-y=2

=290-y=2

>y=9-2



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

3x7-w=7
=221-w=7
>w=21-7
=>w=14

Again, Putting the value of x in equation (3)
2xXx3+z=4

=26+z=4

=2z2=4-6

2z2=-2

“x=3,y=7,z=-2andw =14

14. Question
X+3 z+4 2y-T7] 0 6 3y-2]
Ifld4x+6 a-1 0 = 2X -3 2c+2

b-3 3b z+2c 2b+4 21 0

Obtain the values of a, b, ¢, x, y and z.
Answer
Given two matrices are equal.
X+3 z+4 2y-—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

And 2y -7 =3y -2

=22y-3y=-2+7

=>—y=5

b-3=2b+4



=>b-2b=4+3

wxXx=-3,y=-5,z=2anda=-2,b=-7,c=-1

15. Question

0 yi+l

2x+1  5x x+3 107
If | = Y |‘find the value of (x + vy).

Answer

Given two matrices are equal.

(2X+1 bx )

R (x+3 10)

0 26

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

=X =

=>y2=26-1
»y2=25
=y=5o0r-5

Ax=2,y=50r-5
SX+y=2+4+5=7
Orx+y=2-5=-3

16. Question

Xy 4 8 ol i
If i | = |_then find the values of x, y, z and w.
Z+6 X +y

Answer

Given two matrices are equal.

(z?é xiy)= (g g)

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

-x + % —6...... (from (1))



(x> + 8)
= — =
X

6

=x%+8 = 6x

=>x’—6x+8=0

=x"—4x—2x + 8

=x(x—4)—-2(x—4) =0

=(x—2)x—4) =0

X=20rx=4

wXx=2o0r4,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 = [aj]l1x1

17 B. Question

Give an example of

a diagonal matrix which is not scalar
Answer

We know that a diagonal matrix has only a;;, ay> 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 a;;#a),#asz3 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 = [aj] such that a;; = 0 for all i>]

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



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= 3 Daras=(5 1 9

19. Question
For what value of x and y are the following matrices equal?
2x+1 2y | {x—s v +2]

A= .
0 }r—' _5}'

Answer

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

(ZX+1 ZY]Z(X+3 y2+2]
0 yZ — by 0 —6

We know that if two matrices are equal, then the elements of each matrices are also equal.
S2X+1=x+3

=22x-x=3-1

And 2y = y? + 2
>y2-2y+2=0

Sy — —2+,/(4-8)

2

—2+2i
=y = 5
2(-14i)
=2y = .
=y = —1+i(No real solutions) ...... (2)

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

=>y2-3y-2y+6=0



=y(y-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+10 }-‘3—2}-‘_ 3x+4 3]
{ 0 —4 _:{ 0 y'-5y]

Answer

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

(sH10 ¥ 2y (re 3 )
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+4
=2x-3x=4-10

=>-2X=-06

And y? + 2y =3
Sy2+2y-3=0
=y2+3y-y-3=0
=yly+3)-1Uy+3)=0
=(y+3)y-1)=0
sy=-3o0rl.... (2)
And y2 - 5y = - 4
=>y2-5y+4=0
=y2_4y—y+4=0
=yly-4)-1Ly-4)=0
=(y-4)(y-1)=0

.. The commonvalueisx=3andy =1
21. Question

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

a+4d 3b] 2a+2 bi+2 ]
A=

s -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.

La+4=2a+2

And 3b = b? + 2
=b2-3b+2=0
=b2-2b-b+2=0
sbb-2)-1b-2)=0
=(b-2)(b-1)=0

And - 6 = b% - 10

=>b2=-10+6

>b2=-4

= b = *2i(No real solution) ...... (3)
~a=2,b=2orl

Exercise 5.2

1 A. Question

Compute the following sums:

3 2] [—2 4]
1 4_' 1 3_|

Answer
_[3—-2 —2+4]
1+1 443
[ 7]
vence, [3 2] +[° 3l-[; 7]

1 B. Question

Compute the following sums:

2 1 3 1 2 3

0 3 5(+|2 1

-1 2 5 0 -3 1
Answer

2+1 1-2 3+3
0+2 3+6 5+1
-1+0 2-3 5+1




3 -1 6

-1 -1 6

2 1 3 1 —2 3 3 -1 6
Hence,|o 3 s5l+l2 6 1l=l2 9 &
-1 2 5l lo =3 1l -1 -1 &6

2 A. Question

2 4] 1
Let A = |_B —
3 2 -2

-2 5
| and C :{ | Find each of the following :
3 4

Lh
[ |

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

Answer

2A2[ ][ ]

=3B=3[_l2 3]=[_ 15]

=2A'3B=[g 2] 36 195] Z+2 48__195]
ol P!

Hence, 2A-BB=[112 _—111

el S22

R E i

_[ 1+8 3—20]_[ 9 _17]

—2-12 5—161"l-14 —11
Hence, B-ac=| ¢ —17
-14 -11

(iii) 3A=3[§ g]=[g 162]
=3A-c=[6 12]_[—2 5]
[6+2 12 — 5] [
Hence, 3A-C=[

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

R 2[—2 5]= —4 10]



=3c=3[7 Y
=sa2s+3c=[; ZH2 S+ B

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

Hence, 3A-2B+3C= [;22 281]

3. Question

2 3] -1 0 2] -1 2 3]
If A = |.B= |.C: | find
7] 3 41 210

i.A+BandB+ C

L

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 B+C=[_3:L Sﬂ+ [_21

-1-1 0+22+3]= —2 25]

342 441140 5 51
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.

v.scas =3[! 2ol 07

341
-3 69 08 3+46—-0 9-8
[ ] 12 164] [6—123—1610—4
_[1 6 1]
—6 —136
Hence, 3C-4B =[—16 _i?)é]

4. Question

-1 0 2 0 -2 5 -5 2
Let A = |.B = | and C = . Compute 2A - 3B + 4C.
31 4 3 1] 6 0 —4

Answer
=23 gl

Ssesf! RIS

=4C=4[é _()B:ﬂ [24 _20—186

= 2A-3B+4C= [_62 gg] _ [103 :g 135] [24 ~20 - 136



_[2-0+4 0+6—-204—-15-8
6—13+24 2+9+08-3-16

_[2 1o
17 11 -11

_[2 -14-19
Hence, 2A-38+4C=| 2 7

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(1 1 — 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(1 1 — 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 11 9 7 -1 2 4 3
A=3 -1 0. B=|3 5 4 andC=|1 -1 O
0 2 4 21 6 9 4 =

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

Answer



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

[2+ 9
=|3+3
10+ 2

(A+B)=

2 1
3 -1
0 2
1+7

—-1+5
2+1

11 8 0]
=6 4 4
(2 3 10

[11
(A+B)+C =|6
L 2

11+2 8-4
6+1 4-1
2+9 3+4

13
7
11

(A+B)+C=

R.H.S A+(B+C)

9 7
(B+C)=1|3 &
2 1

[9+2 7—4
=13+1 5-1
12+9 1+4

11 3 2]
=4 4 4
11 5 11

[2
= A+(B+C)= |3
L0

=17 3 4
111 7 15

13 4 3]

—-1+3

2+11 1+3
=|3+4 -1+4 0+4
0+11 2+5

1
0|+|3 5 4
2 1 6

4

97—1]

1—1
0+4
4+6

8 0
4 4
3 10

+11 -1

9 4

13 4
7 3
11 7

0+3
4+0
10+5

4 3
3 4

7 15

-11 |2 -4 3
4 |1+(1 -1 0
6

9 4 b

4+0
6+5

1 1
-1 0
2 4

11 3 2
+4 24 4
11 5 11
142

4+11

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

7. Question

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

Answer

M+WHXW=B

o 2]

5+3 2+6]

0+0 9-1

2 —4 3]

~1 I



el

et

_ x=[4 4

(X+Y)-(X-Y)= [ ][ _61]

_2Y_5326

—+0 9+1
== 5 ]
-0 0
- 5]

Hence, The value of X=[g and Y= [1 _2]

8. Question

~

. o |32 1 0]
Find X, if Y = | and 2X - Y |
1 4 -3 2
Answer
1 o
2x+v=| 7
= Put the Value of Y
3 2 1 0
= 2X+ =
i o
v [1 013 2
=2X [—3 2] [1 4
v [1-3 0-2
=2X= 31 24
- 2X= —2 -2
-4 -2
= x=t["2 —2
2l—4 -2
x|l -1
-2 -1
-1 -1
Hence, The value of X=
-2 -1
9. Question
. , . N 6 -0
Find matrices X and Y, if2X — Y = 4 2

Answer

—_ (:) |

|andX 2Y —|:



22x+x2n=2[ 6 P43 T °

= axavaxsr=[ 1205 7124 204 5
_sx[15 105
~10 5 -5
_x<[15 -10S
sl 5 =5
Sx[3 21
1 -1

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

_ V). _[#6
= (2X-)-2(X+2Y) [—4 ] [2 . 7
_ —-6—40-—10
2XN-2X-4Y= [ 4+4 2-2 1+14]
0 10 —10
_-5Y[ I
[0 —10 —10
0 2 2
_Y[ 0-3
13 -21 _[o 2 2
Hence,TheVaIueofX—[_ 1—1]andY_0 0_3
10. Question
1 1 1] 3 5 1]
FX-Y=(1 1 0fandX+Y -1 1 4. findXandy.
1 0 0 11 8 0
Answer
1 1 1 3 5 1
(X-Y)+(X+Y)=]1 1 o0o|+]|-1 1 4
1 0 0 11 8 0
1+3 1+5 1+1
=XY+X+Y=|1-1 1+1 0+ 4
1+11 0+8 0+0
(4 6 2
=2X=|0 2 4
112 8 0
1'4 6 2
=X=J|l0 2 4
112 8 0
2 3 1
=X=|l0 1 2
6 4 0
1 1 1 3 5 1
= (X-Y)-(X+Y)=|1 1 0|—-|]-1 1 4
1 0 0 11 8 0




=XYXY=[14+1 1-1 0—4

1-11 0-8 0-0

-2 -4 0
=-2Y=[ 2 0 -4

1-3 1-5 1—1]

-10 -8 0
[-2 -+ o
=Y=—"| 2 0 -4
-10 -8 0
1 20
=Y=[2 0 2
5 4 0

11. Question

, 12 -1 9 -1 4]
Find matrix A, if |—A = |
0 4 9 2 1 3

Answer
L
== S5 6
=231 5055
=l 2%

Hence, A<[g 5%

12. Question

71
! =

9 1| 1 5]
If A = {-. 8 |.B =|: A | find matrix C such that 5A + 3B + 2C is a null matrix.

Answer

5A+3B+2C=0
“<f; el Bl 20
[ BR0 D M S

_[45+3+2x 5+15+2y]=[0 o]
35+21+2z 40+36+2wl 10 0

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

=2w+40+36=0...... (iv)



= from equations (i), (ii),(iii),(iv), we get

=2x = —482y = —20

=z=—-28w=—38

Hence, C = _%g _ég
13. Question
2 =27 8 0]
fA=| 4 2[B=|4 -2/ find matrix X such that 2A + 3X = 5B.
-5 1 | 3 6_
Answer

we have, 2A+3X=5B
= 3X= 5B-2A

8 0 2 -2
=3X=5[4 2|24 2
3 6 -5

(40 0
= 3X=|20 —10|-
10 2

115 30

[(40—4 0+4
=3X=[20-8 —10—4
[15+ 10 30-2

= 3X=|12 —14
125 28

36 4]

36 4

12
Hence, X=| & ——
25 3
3 ==

14. Question

2
o]

1 2
If A = |andB=
2 0

. find the matrix C such that A + B + C is zero matrix.

-2

Answer

A+B+C=0.



= C=-A-B

=C= _b

e [1 2 3+1-2+1
2-1 0-0-2+1

IS

_~_ -3 4—-1
_C_—3 O—J

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 o0 0]
4 x 6 _| 1 0 —1_|_ 5 2xey 5|
Answer

[X_Y 2_2] [3 _02—21] [5 2X+Y5]

[X4II3 ?(13_62——'_12] [5 2X+Y5]

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

=F_Y+3 ] h H+YJ

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

= X-Y+X+Y=3

N
x
1l

3

=X=

ra |

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

=24v=0
2
—y=_2
2

Hence, X= g and Y= —g

15 B. Question

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



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 ]
SR I I L
1] 5|11

Answer

To Find: Values of x and y

o)+ (3]0
[2;] + [gﬂ + [—_181] =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= 7
Putting this value in equation 1 we get,

text g
NV
X 7



22 11
Therefore, the values are, x = - V==

16. Question
3 4] [1 v [7 0] .

If 2 |— ) |= | find x and y.
5 x| |0 1] |10 5]

Answer

2fe ¥l 1l

B [160 28){]+[(1) ﬂ=[170 g]

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
1o 2] 1 2
Find the value of A, a non-zero scalar, if 7. |— 2
3 4 5
Answer

02.1] [2 4 410
31 43 54 —64 4 214

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

_[r+2 0+421+6]: 4 410
33-2 4A-651+4 " L4 214

= A+2=4

=2=4-2

Since, 31-2=4
= 3A=4+2
= 3A+6

=)L:

]
3

Hence, A=2

18 A. Question



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

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

= X=-2A-B

el 3

=% S %
[2-3 —4+2
—6-1 —8-5

=X

—2

- X=[:% -13

-2

Hence, X=[:% 13

18 B. Question

8 0] 2
fA=l4 2{and B=| 4
3 6 -5
Answer
2A+3X=5B.

(]

-

1

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

2 -2 8 0
=3X=5|4 2|24 -2
-5 1 36

[ 10 —10][16 O
=3X=|20 10||8 —4

6 12

—25 b

|—25—6 5—-12
[ —6 —10
=3X=| 12 14
—31 —7
) —6 —10
=X=E 12 14
—-31 -7
_ 1o
-2 3
- x=| 4 1
X 31 3
T3 _7
3
_ 1o
-2 3
Hence, x=| 4 X
31 2

(10— 16 —10—-10
=3X=|20—-8 10+4

|

(%)
e

. then find the matrix X of order 3 x 2 such that 2A + 3X = 5B.



19 A. Question

Find x, y, zand t, if

Answer

ol P05 i 3]
_[3x 3y]=[ XxX+4 6+x+y]
3z 3t l-1+z+1 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=28

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—1z=3-1

= 2z=2

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

Find x, y, zand t, if

]

| ——
-1

<

[

%]

1 |

}

| —

=

4] [7 14]
:_|_ 15 14)

Answer

2[}7{ yE3]+[? §]=[175 i



= Ei 23,:1E 6l T [i g] - [175 ﬁ]

=[2X+3 10+ 4 ]:[7 14]
14+1 2y—6+2 15 14

=2x+3=7 2y — 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 -3

Answer

2x+3\(=[fr 3] ----- (i)

0
_ 2 27
=3xs2v=[7 % Jeti

Multiply equation(i) by 3 and equation(ii) by 2, we get,

= 6X+9Y=[ 162 g]

= 6X+4Y=[_24 —dio]

Subtract these equation then we get,

=5Y=[162 g]_[_24 —d:rm]
6+4 9—4

=5=
y [12—2 0+10

10 5
10 10

= 5Y=

_yoi[10 5
slio 10

_ Y=[2 1
2 2
Now, put the value of Y in equation (i)

=2X+32 1] 2 3]

“la o

2 2

e e
2—6 3-3

=2X=[4—6 0-6



=2X=::; fL]
. ng :; —06]
= X=[:i —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 = [BX]
4%

, o Sy]
Expenditure Matrix = [73’

. _[3%] _ Sy]
Now, Saving = [4}{] 7y
Given: Saving = 15000 each

Therefore, we have,

15000] 3x] _ 53’]
15000

~ lax 7y
So,
3x-5y=15000....(1)
4x-7y=15000.....(2)



Solving equations 1 and 2, we get,
Multiplying eq(1) by 4 and eq(2) by 3 we get,
12 x - 20y = 60000 ....(3)

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

Eq(3) - Eq(4),

Y = 15000

Putting this value in eq(1) we get,

3 x -4 x 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:

Answer
b —b
[—ab a] [E a]
(@)@ + (D) @b + (D)@
[(—b)(a) + (a)(b) (—b)(-b) + (A)(@)

[ a2 + b —ab + ab
|—ba + ab  a? +b?

(a2 + b? 0 ]
0 a?+b?

Hence,

[—ab :] [E _ab] N [32 Jc; g a2 -(I}-bz]
1 B. Question

Compute the indicated products:

1 =211 2 3]
2 3'-3 2 —1|

Answer

BRI

(D) + (=2)(=3) (D) + (=2)(2) 2)2) + (-1

- [ )M+ G)(=3) @@ +G)2 @06 +6)(-1)



[1+6 2-4 3+2
“l2-9 4+6 6-3

_[7 =25
-7 10 3
Hence,

B _32”—1 2 —1]_[—7 Ig g

1 C. Question

Compute the indicated products:

2 3 4|1 -3 5
3 4 5)0 2 4
4 5 6/3 0 5]
Answer
2 3 4|1 -3 5
3 4 5] 0 2 4
4 5 6Il3 0 5

[(2)(1) + (3)(0) + ()(3) (2(=3) + 3)(2) + (D(0) (2(B) + (@) + (9)(5)
=|(3)(1) + (1)(0) + (5)(3) (3)(=3) + (4)(2) + (5)(0) (3)(5) + (@) + (5)(5)
[(4)(1) + (5)(0) + (6)(3) (4)(=3) + (5)(2) + (6)(0) (4)(5) + (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

(14 0 42
=118 -1 56

122 -2 70
Hence,

2 3 l —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 ] 3 4]
Answer
givenAzlg _T',l],B:[i é
o<l I

_[10 3
12 + 21 6+20

sa=fy Sk 5]



110 + 6 —2+7]
“lis + 24 -3 + 28

BA — [39 S @

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 2 3
A= 0 -1 1jandB=|0 1 ‘
2 3 14 1 1
Answer
-1 -1 0 1 2 3
given A = 0 -1 1|.,B=J0 1 0
3 4 1 1 0
1 2 3][-1 -1 0
BA 0 1 oo -1 1
1 1 oLz 3 4
-1+0+6 1-24+9 0+ 2+ 12
0+0+0 0-1+0 0+1+0
-14+0+0 1-14+0 0+1+0
[ 5 8 14]
BA=|10 -1 1] (1)
-1 0 1
[—1 —1 01 2 3
AB=|0 -1 1f|j0 1 0
| 2 3 4111 1 0
-1+40+0 -24+414+0 -34+0+0
0+0+1 0—-1+1 0+0+0
24+ 0+ 4 4+ 3+ 4 6+ 0+0
-1 -1 3
AB=1]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 3 0] 0 1 0]
A=1 1 0OfandB=|1 0 0
410 0 5 1]
Answer
1 3 0 0 1 0
GivenA= |1 1 Ol B=Il 0 0]
4 1 0 0 5 1




1 3 0][0 1 0
BA=[1 1 of[1 0 o
4 1 ulo 5 1
0+3+0 1+0+0 0+0+0
=l0+1+0 1+0+0 0+0+0
0+1+0 4+0+0 0+0+0
3 1 0
AB=|1 1 0f....(1)
1 4 0
0 10 1][1 3 0
BA=[1 0 o]t 1 0
o 5 1lla 1 0
0+1+0 0+1+0 0+0+0
=[1+0+0 3+0+0 0+0+0
0+5+4 0+5+1 0+0+0
110
BA=|1 3 0f....2)
9 6 0

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

SOA=[; _32],B= 1 2 3]

2 3 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 2x3.

o= Sl 5 i

_ [(l)(l) + (=22 @)+ =2E) (VE) + (=2)(1)
QW+ 3@ @@ +3E @6+ 30

=[1—4 2—-6 3-2
2+6 4+6 6+3

]

Hence

w-[P 2}

13 9
And BA does not exits
3 B. Question

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

3

8]

4 5 6
012|

A= 0 ande{
1

-1
-1



Answer

here, A =

3 2
4 5 6

-1 ol,B::[

o 001 2

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

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

32]456

-1 0
I L

[ (3)(4) + (2(0)  (3)E) + (D) (3)(6) + ((2)
= (=D + (0)(0) (=1)(5) + (0)(0) (=1)(6) + (0)(2)
(D@ + (D0 (D) + (DD (=1)(6) + (1)(2)

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

AB =

(12 17 22
=|-4 -5 -6
-4 -4 —4

3 2
4 5 6
BA = -
sl

(HB) + (5)(=1) + (6)(-1) (4H)(2) + (5)(0) + (6)(1)

- [(0)(3) + (D) + (2D (0)(2) + (1)) + (2)(1)

0-1-2 0
(Lo
3 2
Hence
12 17 22
aB=|-1 -5 -6|BA=[", U
—4 -4 —4

3 C. Question

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

0
1
A=[1-123]andB=
3
2
Answer
0
hereA=[1 -1 2 31.B=|}
2

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

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



0

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

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

=[0—-1+ 6+ 6]

AB = [11]
[0
1
BA= |, [T -1 2 3]
| 2
[0 0 00
|1-123
BA = 3—-369
12 —246
Hence
AB = [11]
00O0O0
|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]{:ﬂ—[a bed] |
d_
Answer
d
b bl + @ be anfb
d

=[ac + bd] + [a® + b* + ¢* + d7]
=[ac + bd =a® + b? + ¢? + d?]

Hence,

a

[a b][§]+[a bc d]]lb =[ac + bd =2a% + b? + ¢ + d?]

c
d

4 A. Question

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



H
faa
|
—
|
(B0}
¥
|
—_

A=2 -1 -l|{andB=|-1 2 -1
30 -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=|2 - —-1]|-1 2 -1
3 0 -—-1ll-6 2 -4
—-2-34+6 3+6-9 —-1-3+ 4
=|-4+1+6 6—-2—-9 -2+1+ 4
—-6+0+6 940—-9 -3 +0+ 4
[1 0 O
AB=|3 -5 3|..... (1)
0 0 1

—2 3 1|1 3 -1
BA=|-1 2 -1f[2 -1 -1

6 2 —alls 0o -1
—24+46-3 —6-3+0 2-3+1
~1+4-3 -3-24+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 0landB=|3 4 2‘
9 -5 1 1 3 2
Answer
0 -4 -1 1 2 1
A=|-11 &5 0|.B=13 4 2
9 -5 1 1 3 2
10 —4 1111 2 1
AB=|-11 &5 0|13 4 2
9 -5 1111 3 2
10—-12—-1 2016 -3 10—-8-—-2
=|-114+15+0 —224+20+0 —-11 4+ 10+ 0
9-15+1 18—20 + 3 9—-10 + 2

-3 1 0
AB=|4 -2 -—-1|..... (1)

-5 1 1

1 2 1][10 —4 -1
BA=|3 4 2||-11 &5 0

1 3 21l9 =5 1




10—-22 + 9 -4+ 10-5 -9+0+1
=|(30—44 + 10 —-12 +20—-10 -3 +0 + 2
10—-33+18 —-4+15—-10 —-1+0+2

BA =

-3 1 0
4 =2 —1] ...... (2)

-5 1 1
From equation (1) and (2) AB=BA
5 A. Question

Evaluate the following:

1 37 3 =271 3 57
H—l 4_'{—1 1_|J[2 4 6_|
Answer
L 215 DG 3 e

S([1*3 3-znL 3 s
-1-1 —-4+1/l2 4 ¢

:([—42 —13DE 2 2
_[4+2 12+4 20+6
-2-6 —-6-12 —-10—18

- [—68 —lfS —2268]

Hence,
(L 21+ 706 3 d-15% 2% 5
5 B. Question

Evaluate the following:

1 0 272
[123]|2 01
01 2

4
- 6_

Answer
1 0 212
[T 2 3112 0 1|4
0 1 2ile

=[1+44+0 0+0+3 2+0+ 6]

2
4
6

2
=[5 3 10] 4]
6
=[10 + 12 + 60]
= [82]

Hence,



1 0 2][2
[1 2 3] lz 0 1“4]:[32]
0 1 2lle

5 C. Question

Evaluate the following:

1 - .
1 0 2 01 2

0o 2 |— |
2 01 1 0 2

2 3 - -

o 2| ¢ AL 8 )
(G )

1 -1 2]

2
3

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

oy (R R IR

6. Question

1 0_ 1 0_ 0 1_
If A = 0 B= |andC: 1 0|.thenShOWthatA2=BZ=C2=|2_

-1 |

0 -1]

Answer

givenA:[é ] _[0 —1] [

A2=[é g][é 1

_[1+0 0+0]
0+0 0+1
|

_J1 o0
0 1

A=1,... (1)

B* = [é —01] [é _01

0 -1 1
0o -2
5 —2 -3

|



S

:[1+0 0+0]

0+0 0+1
2 1 0
¢ _[0 1
CZ=1,.....(3)
Hence,

From equation (1),(2) and (3),
A =BZ=C?=1,

7. Question

-

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

47 X
_|. find 3A< - 2B + I.

Answer

04]

givenA=[§ _zl]andB= 1 7

3A7 —2B + I
o CR 2 1 Ry B K g PO

il P B R R R

:3[112 :ﬂ_[—oz 184]+[é g]

-l 5115 Wl ]

:[3—0+1 —-12+8+ 0
36 +2+0 3-14+1

=[4 —20
38 —10

Hence,

- 14 —20
34 -2B +1 = | o _10]

8. Question

4 2]
If A= ) | prove that (A - 21) (A - 31) = O.

Answer
given g = [_41 ﬂ

(A-21)(A-31)



([ 1 %] 2[0 )(Lji i]"3[$ 2])
(12 -6 DA -6 3D
(5% 12D, 155D

et gt

(A—2D)(A—30)=0

9. Question

11 , [1 2] ; [13]
If A= B Show that A~ = | and A” = |
0 1] 0 1] 0 1

Answer

given A = [l l]

#=lo 4l 3l
L0 L+
0+0 0+1

Hence,

ool Bl 3

10. Question

ab b
IFA=| .
—-a° —ab_

Answer

show that A2 =0

Given, A =



2 _[ab  B*][ab b?
4= [—a: —ab”—az —ab
_ [aﬁbnz—azb2 ab® —ab?®

—ab + a®b —a?b? + a?h?
_ 0 0]

0 0
=0
Hence,
A =0
11. Question

cos 26 sin20|
fA=| . find A?
—sm 20 cos 28_

Answer
Given,

_ cos28 sin28

—sin26 cos 20

AZ=AA
_ cos20 511129] [ cos28 sin26

—sin28 cos26!l—sin268 cos 26
_ cos28 sin28

—sin20 cos20

_ [ cos?28 — sin?20
—c0s5205in26 — cos26sin 20

since cos?f — sin’6 = cos26

_ [ cos 40 2cos20sin20
—2cos208sin 20 cos40
= c°?49 sin 49] [sin 28 = 2sinB cosf
—sin48 cos40
2 _ cos48 sin48
—sin48 cos46
12. Question
2 -3 5] -1
fA=-1 4 5jandB=| 1
1 -3 —4_ -1
Answer
2 -3 -5 -1
Given, A= |—1 4 5 |B=1]1
1 -3 —4 -1

AB =

2 -3 -=5][-1 3 5
-1 4 5 1 -3 -b
1 -3 —-4ll-1 3 5

3
-3
3

57

-5
5

cos 20sin 20 + cos20sin20
—sin?20 + cos?26

. show that AB = BA = O3 « 3.



bc |. show that AB = BA = O3 y 3.

[—2—-3 + § 6 + 9—-15 5+ 15—-20
=|l/1+4-5 -3-12+ 15 —-5-15+ 20
—1—-3 + 4 3+9-12 5+ 15—-20
0 0 0
=10 0 O
0 0 0
AB = 0g, ......(1)
-1 3 5 2 -3 =5
BA=|1 -3 —s5||-1 4 5
-1 3 5 1 -3 —4
[—2—-3 4+ 5 3+ 12—-15% 5+ 15—-20
=12+3-5 -3-12+ 15 —-5-15+ 20
|—2—-3+ 5 3+9-12 5+ 15—-20
0 0 0
=|0 0 0
0 0 0
BA= 05,5 ......(2)
From equation 1 and 2,
AB =BA= 0,,,
13. Question
0 ¢ =bl a ab ac
fA=l—¢c 0O a andB=|ab Db’
b -a 0] ac bc ¢’
Answer
0 ¢ -b a? ab ac
Given,A=|—c 0 a|B=]ab b2 bc
b —-a 0 ac bc c?
0 ¢ -b][a® ab ac
AB=|-¢c 0 a|lab b® bc
b —-a 0llac bc c?
[ 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 0O
0 0 0
AB = 0gg -nn(1)
a® ab ac][0 ¢ —b
BA= |ab b2 be|l|-c 0 a
ac bc cllb —-a 0
[ 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
=|0 0 0
0 0 0




From equation 1 and 2,

AB =BA= 0,,,

14. Question
2 -3 -3 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 5IB=]|-1 3 4
1 -3 —4 1 -2 -3
2 - =512 -2 —4
AB=|-1 4 51|-1 3 4| =
1 - —-41L1 -2 -3

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

[2 -3 -5
=|-1 4 5
L1 -3 —4
AB = A

2 -2 —4][2 -3 -5
BA=|-1 3 4||-1 4 =5

1 -2 -3/L1 -3 -4
(4 +2—-4 —6—8+ 12 —-10—10 + 16
=|-2-3+4 3+ 12-12 5+ 15—-16
2+ 2-3 —-3-8+9 —-5-—-10+ 12
[2 -2 —4
=[-1 3 4
L1 -2 -3
BA =B
15. Question

-1 1 -1 0 4 3]
letA=| 3 -3 3|andB=| 1 -3 -3/ compute A2-B2

5 5 5 -1 4 4
Answer
-1 1 -1 0 4 3
Given,A=|3 -3 3|B=|1 -3 -3
5 5 5 -1 4 4

-1 1 -1][-1 1 -1
A=|3 -3 3 3 -3 3

5 5 5 5 5 5

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+ 15 + 25




-1 9 -1
N=|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
=l0-3+43 4+49-12 3+9-12
[0+4-4 —4-12+16 -3-12+ 16
1 0 0
=lo 1 o]...2
00 1

Subtracting equation 2 from 1,
-1 9 —1J[1 0 0
A*—B*=|3 27 3|lo 1 0
36 15 3510 0 1
-2 9 -1
3 26 3

35 15 34

Hence,
-2 9 -1
A>—B*=[3 26 3
35 15
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 0 1

1
and C = |
-1
- 0 3 -

Answer

vl 3 ol el

(AB)C = ([_11 g g] [—11 gD[_ll]

0 3

314

1—-24+0 0+ 4+
“l-14+0+0 0+0+

-5 Sl

—1—4]



1+0
—-1-2
0-3

[ 1

_3]

—3
(2)

|

|
|

[1 20
-1 0 1
1-6+0
-1+ 0-3

[
[

A(BC)

1 20

-1 0 1

:i]

[

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

cl o O
— o O
|
Il

o

O

C

©
[ |
—_— ] e
T
— o o
L 1
Il

m
I |
o el
o~ O
=+ —
Il

<1

Answer

given A

1 -1 111 2 -1
0 1 2DI3 o 1
2 -1 o o 1

I

-4 +2-3 4+4+3
~1+1-2 1+2+2
-3+0-1 3+0+1

3

2

1
[10—15+0 20+ 0+ 0

2
1
0

4
(AB)C = (I;

-1
1
1

2
0
0

1
3
0

4 +0+6
1+0+4
3 +0+2

2 -1
0
0

-5 11][1
53
4110

-2
—4

10
5
5

—10 + 5 + 11

~5-2+5
~5—4 + 4

10+0+0
10+0+0

5—-6+0
L5—-12 + 0

T
—
4.11
™~ oo
— o O
—
—
— — e
—
= — —
H —
: | |
= ™ W — O ™
1
—
=== Lar I I
o] — —
Lo i ]
o~ P~
A R
I Il
C L
— 2
OO
= =

-1-1+1

[1-3+0 2+0+0

-2-1+1

4+0+0

|

2

[—2

-2

—1 4

[4 2 3]

11 2110+3+0 0+0+0 0+1+ 2

13 0 1IL2-3+0

[4 2 3]

13 0 1

|

-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




5 20 —4
A(BC) = I—l 10 _zl ...... (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=[2 —11]
as+o=[ 15 I+ A4
S SRR

=l 215

=[—l—3 1+0
0+6 0+0

e [ P R ) |

“lovs osadt[0he ol

Pt R Pt

_[ 3—1 -1+ 2
4 +

2-2
AB+AC=[64 3 ...... (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= 1 .B= |andC: |
1 1 0 1
-1 2 - -

Answer



2 -1
. B 10 11 . 1 -1
givenA=|1 1],3—[1 1,1:—[0 1]
-1 2
2 -1
0 1 1 -1
A(B—l—C)—ll 1]([1 1]+[0 l])
-1 2
_ % _11 0+1 1—-1
S g0 141
A LI
-1 [ 2]
-1 21
2—-1 0+ 2
=|1+1 0+2
—14+2 0+ 4

1 4

—-2-1
-1 +1
0 1+2

AB + AC=|2 2 |..... (2)

1 41

From equation (1) and (2),
A(B + C) =AB + AC

18. Question

-4 1 5
and C=|-1 1
0 -1

1 0 -2] 0
fA= 3 -1 O

[

0 |. verify that A(B - C) = AB - AC
1




1 0 -2 0 5 —4 1 &5 2
A(B-C)—I3 -1 0]([—2 1 3]—[—1 1 OD
10 2 0 -1 1
—2]1[-1 0 6
S ERE
1 1 1

-2 -8
A(B-C) = lz 0 —21]

1

0

0 16
1 =210 &5 —4 1 0 -2]]1 5 2
AB-AC=13 -1 o0f|-2 1 3|—-|3 -1 ofl-1 1 o0
-2 1 11l-1 0 2 -2 1 1 0 -1 1
2 5 -8 1 7 0
=2 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 a3, of the matrix:

2 -1 -
0 1 - 2 2
A= -3 2 |
3 -3 4 4 0
4 3 | -
Answer
Given,
010
a_ 202|247 O 1 12 -7
032(|7 Z|lb -3 4 -4 o
404
—3 2

A_ |12 4 [0 1 =12 —2]
112|113 -3 4 -4 0
124 8

6 -9 11-14 o6
A=|12 0 4 8 —24
363749 -50 2
24 0 8 1le —48

Hence,
gz =8,3,,=10

20. Question



0 1 0]

If A=/0 0 1|andlisthe identity matrix of order 3, show that A> = pl + gA + rAZ.
p q 1
Answer
Given,
0 1 0
A= |0 0 ll
p q T
AZ=AA
0 1 010 1 0
=0 0 1 lﬂ 0 ll
p q rilp q r

[0+0+0 0+0+0 0+1+0
=|0+0+p 0+0+q O0+0+Tr
[0+ 0+pr p+0+qr 0+ q+ r?

AP =A% A

[0+0+0 04+0+0 0+4+1+0
=|0+0+p 0+0+q O0+0+Tr
[0+ 0+pr p+0+qr 0+ q+ r?

0 0 1
P qr

010]

0+0+p 0+0+q 0+0+rT
= 0+ 0+ pr p+0+aqr 0+ q+1?
0 +0+pg+pr® pr+0+qg”+qr® 0+p+aqr+qr+r?

p q r
- pr p + qr q+ r?
lpq + pr* pr + q* + qr* p + 2qr + r?
pl + A + ra?
1 0 0 0 1 0 0 0 1
=plo 1 o|+gqlo 0 1| +r|p q r
00 1 p q T pr p+ qr q + r?
p q !
=l pr p + qr q+ r?
pq + pr? pr + g* + qr? p + 2qr + r?

Hence,

A3 =pl +gA + ra?
Hence proved.

21. Question

If wis a complex cube root of unity, show that

1 o® o o o 1 1 }
@ 1 |+ o 1 oo |= 0‘
o 1 o o o 1 0y 0




Given, w is a complex cube root of unity

5 5l 2 oDl

(1 4+ 0w o+ w+1
=llo+w? ?+1 w+1 w|{Sincel + w + w? =0 and w? =1}
W +tw 1+ w+1

[—w? —1 -w][1
=|-1 -0 —-wl|lw

| 1 -0 —w?llw?

_l_mz_{l}-i-

[—mz — w — ¥
—1— w? — w*]

-1 —w?2—wwd
—1—w?— ww

l—m(l + w + ®?)]

—w(0)
= |1 —w? _ml {from reason (1)}
-1 - w?—w

0
=|-(1+ w? + u})l
(1 + w? + w)

i

22. Question

3 -5

-

fA=[—-1 4 5 |. showthatAZ=A.
1 -3 —4

Answer

Given:

A=|[-1 4 5

1 -3 -4

2 =3 —5]

A =AA

(2 -3 -5|][2 -3 -5
=[-1 4 s5f/-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
2 +3—-4 —-3-12+12 -5-15+ 16

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

Hence,

A=A



23. Question

4 -1 -4
fA=|3 0 —4| showthatA?=13
3 -1 -3
Answer
Given,
4 -1 -4
A=(3 0 -4
3 -1 -3
AZ=AA
(4 —1 —4][4 -1 -4
=13 0 —4||13 0 -4
13 -1 -—-3/13 -1 -3
(16 —3—-12 —-4+0+4 16+ 4+ 12
=112 +0—-12 -34+0+4 —-12+ 0+ 12
| 12—-3-9 —-34+0+3 —-12+4+9
[1 0 0
=0 1 0|=1I;
0 0 1
Hence,
A’ =1,
24 A. Question
1 0 2][1]
IF[11x][0 2 1]1|=0.findx.
2 1 01
Answer
Given,
1 0 2][1
[1 1 x]|lo 2 1f||1]=0
2 1 oll1
1
=2[1+2x+0 x+0+2 2+1+0]|1|=0
1

=>2x +4 x+2 2x + 4]

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

=X =-2

24 B. Question

2 31
.{ {
5 71 -

—4 6
= | find x.
-9 x

-3
|

-



Answer

Given,

2 3111 -3 —4 6

| g el ]

By multiplication of matrices, we have

[2*1+3x(—2) 2*(—3)+3=~4]_ —4 6]
5+ 7%(—2) 5#(—3) + 7«4 L9 x

:g 163]: :3 i]
=>x=13

=

25. Question

21 2| x
f[x4 1)1 0 2| 4|=0.findx
0 2 4| -1
Answer
Given,
2 1 2 X
[x 4 1]]1 0 2[4=0
0 2 —4ll-1
X
=[2x+4+0 x+0+2 2X+8—4][4 =0
-1
X
>[2x+4 x+ 2 2x + 4] =0
-1

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

Hence, x =-1orx = -2

26. Question

0 1 =110
|f[1 ~1 x} 2 1 3|1|=0.findx.
1 1 111

Answer



0 1 -1]fJo0
Given: [1 —1 x]|2 1 3]||1] =0
1 1 1111
We will multiply the 1x3 matrix with a 3x3 matrix, we get

Ix0+(—1x2) +xx1 1x1+ (—1x1)+xx1 1Ix(-1)+(—1x
[ ( ) ( ) -1 ( ,[ascij=ai1b1j+ai2b2j+...+

0
ajnbn;l
0
=[0-2+x x (-1)-3 +x][1| =0
1

0
=[x-2 x x—4]H =0
1

Now we will multiply these two matrices, we get

[(x—2)x0 +xx1+ (x—4)x1] =0

=2x+x—4=0

=22X=4=2x=12

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

27. Question

3 =27 1 0]
If A = |and = |- then prove that AZ - A+ 21 =0.
4 -2 0 1

Answer

Given: A = [2 :Z]andl [t 0]

0 1
Toprove A2-A+21=0

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

A2 = AxA = [i :%][2 :g]

3x3 + (—2x4) 3x(-2)+ (-2x-2)

S8 =034 (caxd) 4x(-2) + (-2x-2)

[as Cj = ailb]_j + aizsz + ...+ ainbnj]

. [9-8 —6+4

= A _[12—8 —8 + 4
S .

=A% = [4 )

Now, we will find the matrix for 21, we get

21=2[$ (1’]
=20=[3%0 3x1



2 0 y
=21 = [0 2 SR 1)
So,
A2 A+ 21
Substitute corresponding values from eqn(i) and eqn(ii), we get
1 -2 3 -2 2 0
== [4 — ]_[4 —2]+ [0 2

1-3+2 —2—(-2) +0]

" la-44+0 —4—(-2) +2

[asrij=aij+bij+cij]
_ [0 0] _
:°_[0 ol =0

Therefore,A2 - 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 11,_1q1 0 z _
Given: A = [_1 2],I = [0 1] and A= = 5A + Al
Now, we will find the matrix for A2, we get

. 13 13 1

# = axa=[° 2][_1 2]

3x3 + (1x—-1) 3><1+1><2]

= A = (-1x3) + 2% (-1) (-1x1) + 2x2

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

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

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

sa=s[2) ]

5x3 5x1

=54 = 5% (-1) 5x2
_[15 5 i}

= 5A = ¢ 10 ST 6 1)

So,

A% = 5A + Al

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



[ 3= ol el Y

-5 315 50 2

8 5 - 15+% 5+0
-5 3" Ls+0 10+

[as rij = aj; + by + ¢;]

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= = -7

So the value of A so that A> = 5A + Alis-7

29. Question

3 1
If A = ﬁ|.showthatA2—5A+7I2=O.

Answer

; . 3 1
Given: A = [_1 2]

. . . . . 1 0
I, is an identity matrix of size 2, so I, = [0 1

To show that A* - 54 + 71, = 0

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

A = AxA = [—31 %][—31 %]

LA 3x3 + (1x—-1) 3><1+1><2]

Tl(-1x3) +2x(-1) (-1x1) + 2x2

[as Gj= ailb]_j + aizsz + ...+ ainbnj]

=4 = [—93_—12 —31++24]
=A% = _85 g](l)

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

5A = 5[_3l %]

5x3 65x1
=54 = [5><(—1) 5x 2
= 5A = E;, 150 e e (1)
Now,
1 0] _[7 0
7, = 7[0 = [0 7 v wee o ()
So,

A® — 5A + 71,



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

piall SR i A R

86—15 +7 5—-5+0

=5 (-5)+0 3-10+7

[as rij = aij + bU + Cij]

0 0
e [0 0] =0
Therefore,A* — 5A + 71, = 0

Hence proved
30. Question

-

2 3
If A = 0|.showthatA2—2A+3I2=0.

Answer

Given: A = 2 3]

-1 0

I, is an identity matrix of size 2, so I, = [é g

To show that A* - 24 + 31, = 0
Now, we will find the matrix for A2, we get

A2 — AXA = _21 g][_zl g]

Y 2x2 + (3x—1) 2><3+3><0]

T l(-1x2) + 0x(-1) (-1%3) + 0x0
[as Cij = ailb]_j + aizsz + ...+ ainbnj]

4-—3 6+ 0

2 _
SA =] 540 340
, 1 6 .
- =[5 5@

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

2a = 2% ]

2x2 2x3

=24 = |2x(-1) 2x0

[4 6 )
= 2A = 5 I[)].............(11)
Now,

.1 0] _[(3 o0
31, = 3[0 1] = [0 3 i1}
So,

A% - 2A + 31,



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

:’:[—12 —63]_[—42 g]+[g g
[ 1-4+3 6—6+0]
“l2-(-2+0 -3-0+3

=
[as rij = aij + bij + 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.
-
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

w=@axa=[3pE 3

o AZ — [2><2+(3><1) 2><3+3><2]
I1x2+2x1 1x3+2x2

[as Gj = ailb]_j + aizsz + ...+ ainbnj]

PRRERES
A2 = [Zr 172].............(1)

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

v o=l HE S

$A32[7><2+12><1 7x3 + 12%2
4%2 +7x1 4x3 +7x2
. 14+ 12 21 + 24
=’A_[8+7 12 + 14
s [26 45 )
= A = [15 92 SR § 1}
So,
A-4A% + A

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

il (1 R FR R



== [ie 2d- Lk W51+

_[26 451 [28 48] , [2
= lis 26l 7 l1s 28+[

26286+ 2 45—-48+ 3
15—16 +1 26—28 + 2

[as rij = aij + bij + Cij]

0 0
== [0 0] =0
Therefore,A>-4A7 + A = 0

Hence matrix A satisfies the given equation.

22. Question
5 3]
Show that the matrix A = | is a root of the equation A2 - 12A - | = 0.
2 7
Answer
; 5 3
Given: A =
12 7
. : : . 1 0
| dentit t =
is an identity matrix so I 0 1]

To show that AZ - 12A-1= 0

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

Az_AXA_[lz 7] 152 g]
a2 [5x5+3x12 5><3+3><7]

125 +7x12 12X3 + 7X7
[as Gj= ailb]_j + aizsz + ...+ ainbnj]

26+ 36 16 + 21

60 + 84 36 + 49

= A7 =

61 36] (i)

144 85)

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

124 = 12[12 ;

[12x5 12x3
=124 =112 12><7]

60 36

= 124 = 144 84 SRR § 1))
So,
AP - 12A- 1

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

[144 85] [144 84] [é



:>:[61—60—1 36—36—0
144—-144—-0 85—-84-1

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

Therefore,AZ - 12A-1= 0

Hence matrix A is the root of the given equation.

33. Question

3 5
If A = |- find A2 - 5A - 141,
3

-4 2 |
Answer
Given: A = [_34 _25]

I is identity matrix so 141 = 14 [é g] = [104 104]

To find A% — 5A - 14]

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

w=axa=2 T3 7

3x3 4+ (-5x—-4) 3x(-5)+ (-5x2)

SH = | L4x3) + (2x—4) (—4x—5) + 2x2

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

9+ 20 -15-10

2 __
SA = [C10-8 20+4
29 —25 .
AZ —
= —20 24] ®

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

5A = 5[_34 _25]

Ex3 5x(-5)

=54 = [5x(-4) 5x2
15 —25 3
5A =
= —20 10] (i1)
So,
A% - 5A- 141

Substitute corresponding values from eqn(i) and (ii), we get
_[29 —-25]1 [15 -—25] [14 O
== 120 24] [—20 10] [0 14]
- 29—-15—-14 25 + 25—-10
20 + 20—0 24-—-10-14

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



::~=[g g =0

Therefore,A2 - GA- 141 = 0

34. Question

3 1
If A = . show that A2 -5A + 71 = 0. Use this to find A%.
3

Answer
. 3 1
Given: A =
A —1 2]
| is identity matrixso 71 = 7 [é g g 2]

To show that A2 - 5A + 71 = 0

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

A2 — AXA = _31 %][_31 %]

a2 3Ix3 + (1x-1) 3><1+1><2]

T l(-1x3) + (2x-1) (-1x1) + 2x2

[as Gj = ailb]_j + aizsz + ...+ ainbnj]

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

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

5A = 5[_31 %]

5x3 5x1
=54 = [5><(—1) 5x2
(15 5 )
= 5A = “t 10 SR §11)
So,
A BA + 71

Substitute corresponding values from eqn(i) and (ii), we get
_[8 5] _[156 571 _[7 O
== [—5 3] 5 10] [0 7

- §—15-7 5-5-0
~l-5+5-0 3-10-7

[as rij =aij + bij+cij]
_ [0 0] _
= = [0 ol = 0

Therefore,A2 - 5A + 71 = 0

Hence proved



We will find A%
A-SA+71=0

Multiply both sides by A2, we get
A2(A% ~ BA + 71) = A%(0)

= A* —5AZ A + 71AZ

= A* = 5AZ.A—71A?

= A* = BA?A - 7A7

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

we get
cwmsl%, 2 00

= Af = 5[(_8;;’3;r f53xx_(1_)1) (_35><x11;r+5;<>2<2] -71%
=t =57 O - )

== T

oAt = 5x19 5><18_[7><8 7 x5
T I5x(—18) 5x1 7x(=5) 7x3
95 90] [56 35
At — -
= —90 5] [—35 21
s [ 95-56 90—35
A =1 90+ 35 5—21]
. [39 55
=8 =] s —16]

Hence this is the value of A%
35. Question

]

3 2
If A = _ |- find k such that A2 = KA - 2l5.

4 -
Answer
. 3 -2
Given: A =
a=[; 3

I> is an identity matrix of size 2, so 2[, = 2 [é g = [3 g

Also given, A = kA - 2I,

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

A2 = AxA = [i :%][2 :g]

3xX3 4+ (—2x4) 3x(-2)+(—2x-2)

SA = 4x3) + (—2x4) (4x—2) + (2% —2)

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



> [9—-8 -6+ 4
= A" = [12—8 -8 + 4
A2 = [}r :i )
Now, we will find the matrix for kA, we get
3 -2
kA = k[4 _2]
_ [kx3 kx(—2)
= kA = Exz} k x (~2)
_ Bk -2k .
= kA = ik ok wen eee e e (11)
So,
A% = kA - 21,

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

- -0

=l Zal=[ese eldl

[as rj = ajj + by + ¢jl,

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]
If A = . find k such that A2 - 8A + ki - 0.
-1 7

Answer

oo~ 1 0
Given: A = [_1 ?]

- . . .1 01 _[k O
| is identity matrix, so kIl = k[o 1] = [0 l{]
Also given, A* - 8A + kIl = 0
Now, we will find the matrix for A2, we get

2 _ 1 01 o0
#=axa=5 75 7

Az_[ 1x1+0 0+ 0
P T (-1x1D) +7x(-1) 0+ 7x7

[as Cj = ailb]_j + aizsz + ...+ ainbnj]
2 _[1 0 .
- A2 = [_8 49]..........(1)
Now, we will find the matrix for 8A, we get

on = o[, 9



8x1 8x0

=84 = |gx(-1) 8x7

8 0 i}
= 8A = 8 56 ST § 1)
So,

A’-BA+ Kkl =0

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

= [—13 409]_[—88 5?6] + [E E =0

1-8+k 0-0+0 0 0
:b[—8+8+0 49—56+k]:[0 0

las rj = ajj + by + ¢jl,

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 kis 7

37. Question

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

4.

Answer

ven-a _ 1 2 R
Given: A = [2 1] andf{x) = x*-2x-3
To show that f(A) = 0
Substitute x = Ain f(x), we get
flA) = A2-2A-3I....... (i)

o , .1 01 _[3 0
| is identity matrix, so 31 = 3[0 1] = [0 3
Now, we will find the matrix for A2, we get

2 o211 2
A2 — AXA = [2 1][2 .

X1+2x2 1x2+2x1

1
2 _
= A= [2><1+1><2 2%2 +1x1

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

, L+4 242
= A _[2+2 4+ 1

. 5 4 3
= A" = L} 5 U 1))

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

on o2
o oft

Ix1 2%2
=28 =549 2><1]



=24 = [i ; e (i)

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

f(A) = AZ - 2A- 3I
=i =[5 -5 5= 3

_[5-2-3 4-4-0
ﬁﬂA)_[4—4—o 5-2-3

[as rij = aij + bij + Cij],

= f(A) = g g]
So,=f(A) =0

Hence Proved
38. Question

-

-

3] 1 0]
If A = land = |_thenfind)\,usothatA2=)\A+pl
1 2 0 1

Answer

Given: A = E 2 V1= [é I[ﬂandA2=)\A+pl

1 0 w0
So = =
a=ufy ] [0 M
Now, we will find the matrix for A2, we get
. 2 32 3
A _AXA_[l 2][1 2

2X2+3x1 2x3 +3x2

2 __
= A= [1><2+2><1 1X3 +2x%2

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

=A% = [z 172]..........(1)

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

m=afd 3]
=2 =31 3%
SA = [211 gﬂ e (D)

But given, A2 = AA + pl

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

7 121 _ [2A 3A poo
:[4 7]_ A 21+[0 u]

:>[7 12]_[2)L+u 31+ 0
4 717 lA+0 22X+ p



las rij = 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 + u =7

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

2)+u=7=284+pu=7=2pnp=-1

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

39. Question

2 0 7)|—x HM4x 7x
Find the value of x for which the matrix product |0 1 0 0 1 0 | equal to an identity matrix.
1 2 1| x -4x -2x|
Answer
1 0 0
We know, Io 1 0] is identity matrix of size 3.
0 0 1

So according to the given criteria

2 0 7l[—x 14x 7x 1 00
0 1 0f]o0 1 0 [=10 1 0
1 -2 1llx —4x -2 0 0 1

Now we will multiply the two matrices on LHS using the formula ¢ = aj1bqj + ajby; + ... + ajyby;, we get

2x(—=x)+ 0+ 7xx 2x14x + 0 + 7 % (—4x) 2x7x + 0+ 7x(—2x)
0+0+0 0+ 1x1+0 0+0+0
Ix(—x)+ 0+ 1xx Ix14x + (—2x1)+ (Ix—4x) 1x7x+ 0+ 1x(-2%)

=10 1 0
0 0 1

[5x 0 0 1 0 0
=10 1 0f=10 1 O
L0 10x—2 b 0 01

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

'1001

Sowegethx =1 =2x =

[T

So the value of x is

i e

40 A. Question

Solve the matrix equations:

x5 Sfi]o

- o

Answer

[ 1] [—12 —03] [}5{] =0

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



kx1+1x(-2) 0+ 1x(-3)][g] =

=x-2 -3l[g| =0

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
=X(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]j2 0 1)2]=0

1 0 2 x|
Answer

1 2 0
1 2 1] lZ 0 llLJ
1 0 2

Now we will multiply the two first matrices on LHS using the formula ¢; = aj1bqj + ajpby; +

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

0
=[6 2 4][3J=0

Again multiply these two LHS matrices, we get
=[0+2x2+4x] =

=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 31

Answer

.. + ainbpj, we get



1 0 2
[x -5 —1]j0o 2 1
2 0 3

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

=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
-2x-40+2x-8=0
= x2 - 48 = 0. This is form of quadratic equation, we will solve this, we get
= x? = 48 = x? = 16x3
This gives, x = £4V3 is the required solution of the matrices.
40 D. Question

Solve the matrix equations:

23] 5 o]0

Answer

2 31y olfs] = 0

Now we will multiply the two first matrices on LHS using the formula ¢; = aj;1by; + ajpbyj + ... + ajpbp;, we get

[2x X1 + 3 X (—3) 2xx2+0][§] -0

= [2x-9 axl[g] =0
Again multiply these two LHS matrices, we get
=[(2x—9)xx + 4xx8] =0
-9x +32x =0
= x2 - 23x. This is form of quadratic equation, we will solve this, we get
=Xx(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 35| computeA?-4A + 3l5.

0 -1 3



Answer

Given: A =

1 2 0
3 4 5
0 -1 3

To find the value of A% - 4A + 3I3

100 3 00
I3 is an identity matrix of size 3,s03I; = 3|0 1 0| =0 3 O

0 0 1 0 0 3
Now, we will find the matrix for A2, we get
A* = AxA = —4 5” —4 5]
-1 3 -1 3

= A?

1x1+2%x34+0 1x2+2x(—4)+0 0+2%x5+0
=3x1+3x(—4)+0 3x2+ (—4x—4)+5x%x(—-1) 0+ (—4x5)+ 5x%x3

0+ (-1x3)+0 0+ (—1x—4) +3x(-1) 0+ (—1x5)+ 3x3

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

1+ 6 2—-8 10
=A% =|[3-12 6+ 16—-5 —20+ 15
| —3 4-3 -5+ 9
7 —6 10
= A2 =|-9 17 —5] (1)
-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 4x2 0
=4A = [4%X3 4x(—4) 4><5]
0 4x(—1) 4%3
[ 4 8 0
=4A = |12 —16 20].............(11)
L0 -4 12

So, Substitute corresponding values from eqn(i) and (ii)in equation AZ - 4A + 3l3, we get

—6 10 3 0 0

== —9 17 l llZ —16 20 0 3 Ol
1 —4 0 0 3

[ 7—4 + 3 —-6—8+0 10-0+ 0
=2=|-9-12+0 17+ 16+ 3 —-5—-20+0
-3 +0+0 1+4+0 4—-12 + 3

[as rij = aij + blj + Cij]'
6 14 10
=|-21 36 -—-25
-3 5 =5

6 14 10
Hence the value of A2 - 4A + 3I; = |21 36 -25
-3 5 =5



42. Question

o 1 2
If f(x) = X% - 2x, find f(A), where A ={4 5 0.
0o 2 3
Answer
01 2
Given: A = [4 5 0]and f(x) = x% - 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...ccccnnnn, (i)
Now, we will find the matrix for A2, we get

0 1 2]j0 1 2
4 5 0|14 5 0
0

0 2 3 2 3

A2 = AXA =

0+1x4+0 0+1x5+2x2 0+0+3x2
0+5x4+0 4x1+5x5+0 4x2+0+0
0+2x4+0 0+2x5+3x2 0+0+3x3

= A?

[as Gj= ailb]_j + aizsz + ...+ ainbnj]

(4 5+4 6
=A* =120 4+ 25 8]
8 10+6 9
4 9 6
= A" =20 29 8] S ¢}
(8 16 9

Now, we will find the matrix for 2A, we get
01 2

2A =214 5 0
0 2 3

0 Z2x1 2x2
=2A =|2x4 2x5 0
0 2x2 2x3

0 2 4
=24 =8 10 Of........(il)
0 4 6

So, Substitute corresponding values from eqn(i) and (ii) in equation f(A) = A2 - 2A, we get

4 9 6 0 2 4
= f(A) = |20 29 8]—[8 10 0]
|8 16 9 0 4 6
(4 -0 9-2 6—4
=f(A) = |20—8 29-10 8—0]
| 8—-0 16—4 9-6

[as rij = aij + bij + Cij]r

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



4 72]

Hence the value of f(A) = |12 19 8
8 12 3
43. Question
0 1 2]
If f(x) = x3 4+ 4x2 - x, find f(A), where A ={ 2 =3
1 -1 0
Answer
0o 1 2
Given: A = |2 —3 o0]and f(x) = x3 + 4x2 - x
1 -1 0

To find the value of f(A)

We will substitute x = A in the given equation we get
f(A) = A3+ 4A2 - A oo, (i)

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

> =il 5

0+ 1x2+2x1 0+ 1x(=3)+2x(-1) 0+0+0
=2A7 =0+ (-3%x2)+0 2x1+(-3)x(-3)+0 2x2+0+0
0+ (—1x2)+0 1x1+(-Dx(-3)+0 1x2+0+0

A? = AXA =

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

A= -6 2+9 4

2 +2 —-3-2 0]
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 ll "-} —3 0
-1 0
= A?

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 = APxA =

= A = |26 —43 —-12|. ...

10 —-16 —4

(i)

—-10 19 8 l

So, Substitute corresponding values from eqgn(i) and (ii) in equation f(A) = A3 + 4A2 - A, we get

-10 19 8 -5 0
= f(A) = —43 -12 6 11 4 —3 0
10 —-16 —4 -1 0



—-10 19 8 4x 4
=f(A) = |26 —-43 -—12| + |4x(-6)
10 —-16 —4 4% (=2)
0o 1 2
—12 -3 0
1 -1 0
[—10 19 8 —20
=f(A) = |26 —-43 -12
L 10 —-16 —4
[—10 + 16— 10 19-20-1
=fA) =|26—24—-2 —43 + 44 + 3
10-8-1 —-16 + 16 + 1
[as rij = ajj + bij + Cij]'
6 -2 6
Sfa) =0 4 4
1 1 4
6 -2 6
Hence the value of f(A) = 4 4
1 1 4
44. Question
1 0 2]
fA=/0 2 1
2 0 3
Answer

Given:

A=

1 0 2
0 2 1]and

2 0 3

To find the value of f(A)

f(x) =

4x(=5) 0
4x11 4x4
4x4  4x2

ok

8 +0-2
12 + 16— 0
-4 +8-0

. then show that A is a root of the polynomial f(x

-6x2 4+ Tx + 2

We will substitute x = A in the given equation we get

f(A) = A3 -

Here |

is identity matrix

6AZ + 7A + 21....

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

A = AxA =

= A?

[as ¢

= A7 =

= A7 =

2 0 3

= aj1byj + ajpbyj +

1 0 2
0 2 1“0 2 1

2 0 3
[1x1+0+2x%2
= 0+0+ 2x1
Z2x1+0+ 3x2

1 0 2

0+0
0+2x
0+0

.+ ainbnj]

(1)

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

+0
2+
+ 0

Ix2+ 0+ 2x3
0 0+ 2x1+1x3
2x2+ 0+ 3x3

=3 -6x2 + 7x + 2.



5 0 811 0 2
A =AxA=(2 4 5(l0o 2 1
8 0 1312 0 3
= A3
Ex1+0+8x2 0+0+0 Ex2+0+8x%3
2%1+0+5%x2 0+4x2+0 2x2+4x1 + 5x3
8x14+0+13x2 0+04+0 8x2 4+ 0+ 13%3
5 + 16 0 10 + 24
=2A=[2+10 8 4+ 4+ 15
8 +26 0 16 + 39
[21 0 34
=A% = |12 8 23 (i)
34 0 55

So, Substitute corresponding values from eqn(i) and (ii) in equation f(A) = A3 -

21 0 34 1 0 2
=>f[:A)=12823] I +7021l
34 0 55 8 0 13 2 0 3
1 0 0]
0 10
0 0 1.
21 0 34] [6%x5 0 6 %8
=f(A) = [12 8 zam—exz 6 X4 6x5]
34 0 551 lex8 0 6x13
7x1 0 7x2 2 0 0
+] 0 7x2 7x1 0 2 ol
7x2 0 7x3 0 0 2
21 0 34 30 0 48 7 0 14 2 0 0]
=f(A) = [12 8 23]-— 12 24 30 0 14 7|+10o 2 o
34 0 55 48 0 78 14 0 21 0 0 2
[21—-30+7+2 0-0+04+0 34—48 + 14 + 0]
=f(A)=|12-12+0+0 8-24+14+2 23-30+7+0
34—-48 + 144+ 0 0-0+0+4+0 55—78+ 21 + 2

[as rij = aij + bij + Cij]r

0 0 0
0 0 0]=0

0 0 0

= f(A) =

Hence the A is the root of the given polynomial.

45. Question
2 27
IfA=|2 1 2. then provethatAZ-4A-5|=0.
2 21

Answer

1 2 2
Given:A =12 1 2

2 21

To prove A2-4A-51=0
Here | is the identity matrix

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

6A2 + 7A + 21, we get



A? = AXA =

1 2 271 2 2
2 1 2|12 1 2
2 2 1112 2 1

= A?

Ix1+2x24+2x2 1x2+2x1+2x2 1x2+2x2+2x1
2x1 +1x2+2%x2 2x2+1x1+2x2 2x2+1x2+2x1
2x1 4+ 2x24+1x2 2x24+2x1+1x2 2x2+2x2+1x1

[as Gj = ailb]_j + aizsz + ...+ ainbnj]

[1+4+4 2+2+4 2+4+2
A =2+2+4 4+1+4 4+2+2
2 +4+2 4+2+2 4+4+1
9 8 8
=A =8 9 8| . ..(D
8 8 9

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

A2 - 4A - 51, we get

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

8 8 9 2 2 1 001

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

8 8 9] lax2 4x2 4x1l lo 0o 5

9 8 8] [¢« 8 8] [5 0 0
=>=18 9 8|—|[8 4 8|—|0 5 0

s 8 91 I8 8 4l lo o 5

9-4-5 8-8-0 8-8-0
==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
IfA=1
0

[

0 |. show that A2 - 7A + 10I3 = 0.

Answer

Given:A =11 4 0

0 0 5

320]

To prove A% -7A + 103 = 0

Here I3 is an identity matrix of size 3

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



3 20
1 4 0
0 0 5

A? = AXA =

3 2 0
1 4 0
0 0 5

3X3+2x1+0 3x2+2x4+0

0+0+0
I1x3 +4x1+0 1x2+4x4+0 0+0+0
0+0+0 0+0+0 0+0+5x

= A7 =

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

11 14 0
=A* =7 18 0 (D)
0 0 25

So, Substitute corresponding values in equation

A2 -7A + 103, we get

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

L0 0 25 0 0 5 0 0 1

(11 14 0] [7x3 7x2 0 10 0 0
==1|7 18 0|—|7x1 7x4 O |+([0 10 O

L0 0 251 L O 0 7x5 0 0 10

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

L0 0 251 L0 O 35 0 0 10

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

0 0 25—35 + 10

[as rij = aij + bij + Cij],
0 0 0
==10 0 0|=20
0 0 O
Hence the A2 -7A + 10I3 = 0 (Proved)

47. Question

X ¥
Without using the concept of the inverse of a matrix, find the matrix i | such that
u

zZ
5 —7|x yv] [-16 —6]
-2 3_|z u_|_ 7 2_'
Answer
aven: [ %, 1L =157 7]

Multiplying we get,

Ex—7z 5y—?u]_[—16 —6]
—2x+3z —-2y+3ul L7 2

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



22y +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==-6
5y=-20
Y=-4

Therefore now we have,
X 1 —4
[z uy] - [3 -2
48 A. Question
Find the matrix A such that
1 1] 3 3 5]
A= |
0 1_ 1 01 ]

Answer
b Ja=[ 33

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.

3 3 5
1 0 1

1 1. . . .
So, [0 1] is 2x2 matrix, and [ 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 2x3 matrix.

Let, A — [g 2 ';]

So the given question becomes,

[1 l][a b c]:[B 3 5

0 1lld e £ 1 0 1

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

:b[lxa+1><d Ixb+1xe 1xc+ 1x _[3 3 5]
0+ 1xd 0+ 1xe 0+ 1xf 1 0 1



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

SRR B

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

atd=3=2a+1=3=a=2

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

c+f=5=2c+1=5=c=4

Now substituting these values in matrix A, we get

b c = [2 3 4isthe matrix A.

_[a
A_def 1 0 1

48 B. Question

Find the matrix A such that

Al 2 3] [-7 -8 -9]
+ 56/ |2 4 6|

I

LA

Answer
1 2 3 -7 -8 -9
A [4 5 6] N [ 2 4 6 ]
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,

S| P e X

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

[a><1+b><4 ax2 +bx5s a><3+b><6]_[—7 —8 —9]
cx1+dx4 cx2+dx5 cx3+dxel L2 4 6

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

[a+4b 2a + 5b 3a + 6b :[—7 —38 —9]
c+4d 2c+ 5d 3c + &d 2 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 eqn(i))
=-14-8b+5b=-8



=>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

=2a=1

Now,c+4d=2=c=2-4d............ (ii)
n2c+5d=14

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

=3d=0

=2d=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 g] = [é _Oz]is the matrix A.

48 C. Question

Find the matrix A such that

[4] [—4 8 4]
l1fA=|-1 2 1
3 -3 6 3

Answer

[4 [—4 8 4
11A=1|-1 2 1
13 -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=1[a b (]

So the given question becomes,

4 -4 8 4
H[a b o = I—l 2 1]
3 -3 6 3

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



=[lxa 1xb 1xc

[4xa 4xb 4><cl I—4 8 4]
1
3xa 3xb 3xc 3

[as Cj = ailb]_j + aizsz + ...+ ainbnj]

4a4b4c —4 8 4
= -1 2 1

3a3b3c -3 6 3

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

da=-4=a=-1

db=8=b=2

4c=4=>c=1

Now substituting these values in matrix A, we get
=Ja b c] =[-1 2 1]isthe matrix A.

48 D. Question

Find the matrix A such that

-1 0 -1][ 1]
[213]|-1 1 0| 0|=A
0 1 1]-1
Answer
-1 0 -1]1
[2 1 3]|-1 1 of|o|=A4A
0 1 1111

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

1
Ex(-1D)+1x{(-1)+0 0+ 1x1+3x1 2><(—1)+3><1][0]
-1

=A

[as Cj = ailb]_j + aizsz + ...+ ainbnj]
1

=[-3 4 l]IO
-1

= A

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

= A = [—4]is the matrix A.

48 E. Question

Find the matrix A such that

2 -1 -1 -8 -10]
1 0A= -2 =5
-3 4 9 22 15




2 -1 -1 -8 -10
1 0jlA=|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.

b ¢

LetA = |2
d e f

So the given question becomes,

2 -1 -1 -8 —10
ll 0][3 2 15]=l1 —2 —5]
-3 4 9 22 15

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

1xa+0 1xb+0 1xc+ 0
(-3)xa+4xd (-3)xb+4xe (-3)xc+ 4x

-1 -8 -10
=1 -2 -5

9 22 15

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

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

a b C

2a—d 2b—e 2c—f
=
—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...(i),
2b - e = - 8....(ii),
2c - f = - 10.....(iii)

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

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

48 F. Question



Find the matrix A such that

_[-7 -8 -97
1 2 3
A= |: 2 4 06
4 5 06
- |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
LetA=|¢c d

f
12 3 1 2 3
S ]
1 2 3 [a+4b 2a+5b 3a+6b
A[4 : 6]= c+4d 2c+5d 3c+6d
le+4f 2e+5f 3e+6f

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

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

So we have,
a+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.
1 —2]

2 0

-5 4

Hence, A =

49. Question

1 -2
Find a 2 x 2 matrix A such that}'{1 A |: 613.

Answer
Given A is a 2X2 matrix,

SoletA = [a b]

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

So the given equation becomes,



| e P
[a><1+b><1 ax(—2)+bx4]:[6 0
0 6

Tlex1+dx1 cx(—2) +dx4

[a—i—b —23+4b]_[6 0
c+d —2c+4d " 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 eqn(ii) in egn (i), we get
a+b=6=22b+b=6=2b=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=26d=6=>d=1
So eqn(iii) becomes, c=-d=c=-1

Now substituting these values in matrix A, we get

A= [_41 ﬂis the matrix A.

50. Question
0 0]

If A = |, find Al6
4 0_

Answer

[0 0
Given: A = [4 0]
We will find AZ,

SRS

+ 0

, _[0+0 0
= A _[0+0 0+ 0

=A% =0
Hence, A16 = (A2)8 = (0)8 = 0
Hence Al6 is a nill matrix.

51. Question

0 —x 0 1]
If A = .B= | 0|andx2=—1,thenshowthat(A+B)2=A2+Bz.
X

Answer

—X

GivenA=L0{ 0],B=[g éandx2=—1.



We need to prove (A + B)2 = 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—i—B:L(: _OX]+ 0 1]

1 0

0+0 —x+1

SAYB=111 o040

--A+B=[x_?_1 =

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

2 0 -x+1 —x+1
=>(A+B)=x+l X ]x+1 | ]
S (A+B)? = (0)(0)+ (—x+ D(x+1) (0)(—=x+1)+(—x+ 1)(0)]
x+ D0+ 0)Ex+1) (x+1)(—x+1)+(0)(0)
= (A+B)? = 0+(1-x% 0+0

0+0 (1-x%)+0

2
= @a+B2=[t" " 0,

~@+pr=["" Y (:x2=-1)

0 1- (—1)]
(a+B)? =2 )

To find the RHS, we will first calculate A2 and B2.
We know AZ = A x A.

A2 — 2 —x] 0 —x]

a2 = [(@Q@+ (=)&) 0+ (-x)(0)
(x)(0) +(0)(x)  (x)(=x)+(0)(0)

0+ (—x?) 0+0

A=
= 040 (=x2)+0

<= 4

A2 = 0 1]( x2 = -1)

Similarly, we also have B2 = B x B.
0 1370 1
- [1 0] 1 0]
~B2— [(0)(0)+ (D@ (O + (1)(0)]
(1)(0)+ (0)(1) (1)(1)+ (0)(0)

2_[0+1 0+0
0+0 1+0

-y |



Now, the RHS is A2 + B2.

Leem=[l [l 0

s oz [L+1 040
= A +B _[0+0 141
. 2 2_2 0_ 2
~ A2+ B _[0 2—(A+B)

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

52. Question

1 0 -3]
IfA=|2 1 3| then verify that A2 + A = (A + 1), where | is the identity matrix.
01 1
Answer
1 0 -3
GivenA=12 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 AZ2.

We know A2 = A x A

1 0 -3][L 0 -3
=2A’=|2 1 3||l2 1 3
0o 1 1llo 1 1

[1+0+0 0+0+(—3) —-3+0+(-3)
=2A2=|24240 0+41+3 —-6+3+3
0+24+0 041+1 0+3+1
1 -3 -6
~AT =4 4 ol
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 01 1
[1+1 -3+0 —6+(-3)
SAT+HA=|4+2 4+1 0+3
2+0 2+1 4+1
2 -3 -9
~A*P+A=|6 5 3
2 3 &

To find the RHS, we will first calculate A + I.

1 0 -3 1 0 0
A+I=|2 1 3(+]|0 1 0
0 1 1 0 0 1



1+1 0+0 —-3+0
=A+I=|24+0 1+1 3+0

0+0 1+0 1+1

2 0 -3
~A+I=12 2 3

0 1 2

Now, the RHS is A(A + I).

)
1 0 =32 0 -3
=AA+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)=l6 5 3|=A7+A
2 3 5

Thus, A2 + A=A (A + 1).

53. Question

3
If A :{ |- then find A2 - 5A - 14l. Hence, obtain A3.
4 2

Answer

Given A = [_34 _25]

We need to find A2 - 5A - 14l

We know A2 = A x A.

-e=° TI[5

A2 — [(3)(3)+ (=5)(—4) (3)(-5)+(-5)(2)
(-3 +(2)(-4) (-1 (-5)+(2)(2)
, _[9+20 —15—10
A= 128 20+4 ]
> [29 —25
wAT= —20 24

Now, we evaluate -5A = -5 x A.

—sa=-5x[° 7]
3(—-5) —5(-5)
= A= Laes) 2(-9)
. _[-15 25
- SA_[zo —10]

Finally, matrix -141 = -14 x I.
1 0
141 = —14 % [0 ,

(—14) 0(—14)

1
= —lal= [0(—14) 1(—14)



L _[-14 0
sl = 0 —14]

The given expression is AZ - 5A - 14l.

= A2 —5A— 14] = 29 —25] —15 25]+[—(J).4 0]

—20 24 * 20 -10 —14

29 + (—15) + (—14) —25+25+0 ]

2 _ — =
= AT 5A- 14l —20+20+0 24+ (—10) + (—14)

P T I
~ A2 _5A 141_[0 0

On multiplying both sides with matrix A, we get
A(AZ-5A-141)=0
=>A3-5A2_-14(Ax1)=0
=>A3-5A2_-14A=0

= A3 = 5A? + 14A

S =sx] 2 B rax]d,

Loz [2908) —25(5)]+ 3(14) —5(14)]
—20(5) 24(5) —4(14) 2(14)
s [145 —125 42 =70
=8 =100 120]+[—56 28]
L[ 1as+42 —125 + (—70)
“[-100+(-56) 120+ 28
. a2 _ [ 187 —195
A [—156 148
Thus, A — 5A — 141 = [0 Ol ang a2 = [ 187 —195],
0 0 —156 148

54 A. Question

cOSX  sinX |
|. then show that P(x) P(y) = P(x + y) = P(y) P(x).

—SINX COSX

If P(x) :[
Answer

Given P(x) = [ COsX SiIlX]

—sinx cosxd
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(y) = [— sinx cosx] [— siny cosy]

COSXCOSy — sinxsiny cosxsiny + sinxcosy ]

= P(xP(y) = [— sinxcosy — cosxsiny —sinxsiny + cosxcosy

COSX COSY — sinxsiny sinxcosy + cosxsiny

= P()P(y) = [—(sinxcosy +cosxsiny) cosxcosy —sinxsiny

cos(x+y) sin(x+y)

—sin(x+y) cos(x+ y)] = P(x+y)

~POOPG) =



Now, we will evaluate P(y)P(x).

cosX  sin
—sinx cos

sin y]

POPE = | oy cosy

—siny
cosycosx— sinysinx

= P(y)P(x) = [— siny cosx — cosysinx

COSXcosy — sinxsiny

= P(y)P(x) = [—(sinxcosy + cosxsiny)

sin(x+y)
cos(x+y)

cos(x+y)

~P(y)P(x) = [_ sin(x + y)

Thus, P(xX)P(y) = P(x + y) = P(y)P(x).
54 B. Question

o

cosysinx + sinycosx ]
—sinysinx + cosycosx

sinxcosy + cosxsiny
COSXCoSy —sinxsiny

=P(x+¥)

x 0 0] a 0 0 Xa
fP={0 v 0landQ=|0 b 0], provethat PQ=| 0
0 0 z 0 0 ¢ 0
Answer
x 0 0 a 0 o0
GivenP=|0 y 0|andQ=|0 b 0
0 0 z 0 0 c
xa 0 0
We need to prove thatPQ =|0 yb 0|= QP
0 0 zc
First, we will evaluate PQ.
x 0 0]fa 0 0
PQ=|0 v 0||0 b 0O
0 0 =zIlO 0 ¢
Xxxa+0+0 0+0+4+0 0+0+0
=PQ=| 04+0+0 0+yxb+0 0+04+0
0+0+0 0+0+0 0+0+zxc
¥a 0 0
~PQ=(0 wyb 0
0 0 zZc
Now, we will evaluate QP.
a 0 0](x 0 0
QP=|0 b o0||0 v O
0 0 cllO 0 z
axx+0+0 0+0+0 0+0+0
=QP=| 0+0+0 0+bxy+0 0+0+0
0+0+0 0+0+0 0+0+cx
xa 0 0
~QP=|(0 yb o0|=PQ
0 0 =zc
xa 0 0
Thus,PQ=|0 yb 0|=QP
0 0 zc

55. Question

0
vb 0
0 zc

0

= QP



]
=]

1

IfA=|2 1 3|.findA2-5A + 4l and hence find a matrix X such that A2 - 5A + 4] + X = O.
1 -1 0]
Answer
2 0 1
GivenA=12 1 3|
1 -1 0

We need to find A% - 5A + 4l.

We know AZ = A x A.

2 0 112 0 1
=A"=[2 1 3[|2 1 3
11 -1 o0ll1 -1 0

[ 4+0+1 0+0+(-1) 2+0+0
=A=| 4+2+3 0+1+(-3) 2+3+0
2+(-2)+0 0+(-1)+0 1+(-3)+0

~A*=|9 -2 &5

0 -1 -2

5 -1 2]

Now, we evaluate -5A = -5 x A.
2 0 1
—BA=-5x|2 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 |I.

1 0 0
I=4x|0 1 0
0 0 1

1(4) 0(4) 0o(4)

= 41=|0(4) 1(4) 0(4)
0(4) 0(4) 1(4)

4 0 0
~4l=0 4 0
0 0 4

The given expression is AZ - 5A + 4l.

5 -1 2 -10 0 -5 4 00
= A*-5A+41=|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*—-5A+4l=(9+(-10)+0 -2+ (-5)+4 5+(-15)+0
|0+ (-5)+0 -1+5+0 —2+0+4



~A*—BA+4l=|-1 -3 -10

-5 4 2

-1 -1 —3]

Given thatA2-5A + 4l + X =0

=X = - (A2 - 5A + 4)

-1 -1 -3
=X=—|-1 -3 —10]
-5 4 2
1 1 3
lel 3 10]
5 —4 -2

-1 -1 -3 1 1 3
Thus, A —5A+4l=|-1 -3 —10[andX=|1 3 10
-5 4 2 5 —4 -2

56. Question
1 1] . |1 n] L
If A= 01 | prove that A" = 01 | for all positive integers n.

Answer
. 1 1
Given A = [0 1].
1 n
n __
We need to prove that A™ = [0 1].
We will prove this result using the principle of mathematical induction.
. n 1 1 1
Step 1: When n =1, we have A" = A" = [0 l] =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.

1 k
AR =
- [0 1
To prove the given equation using mathematical induction, we have to show that AF+1 = [3 kJ{ l].

We know AK+1 = AK x A
k+1 _ 1 k l 1
= A _[0 1][0 1

_ pxer  [(D(D)+ () (0) (1)(1)+(k)(1)]
(0)(D) +(1)(0) (0)(1)+ (1)(1)

N

A L lwlrl]

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

Thus, A" = [3 1] for all positive integers n.



57. Question

n
- n a —1
a b . |2 L
If A :L} | | prove that A~ = [ a—1 J for every positive integer n.

0 1

Answer

Given A = [g 2 .

noj (3]1_1)
We need to prove that A™ = [a a-1 ]
0 1

We will prove this result using the principle of mathematical induction.

Step 1: When n = 1, we have A = Al

_1 at—1
= A= b(a—l)
| 0 1
a—1
= AV = b(a—l)l
L0 1

g Y

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.

X ak—1
= Ak =2 a—1

0 1

To prove the given equation using mathematical induction, we have to show that AF+1 = [
0

We know AK+1 = AK x A

[ k
+1 X b 2 _l) b
e M [
- k_ k_
L@@ ()0 @os(i )
@@+ W) ©)®) + (1))
_ o
o, ak+l _ @ akb+b(aa_ll)
L 0 1
_ o
s AR+l ak+t b(ak+ aa_ ll)
L 0 1
r avak oy ok
I e e e
L 0 1

ak+l b (

aIc+J._1

a-1

1

)|



K+l _ ok, .k _
r | b(a ak+a 1)
= A =

a—1
0 1
k+1
a -1
RS L 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.

at-1
Thus, A® = [an b(aq)
0 1

for every positive integer n.

58. Question

cos® isin@] o o _ N cosn® isinnd]
IfA= B then prove by principle of mathematical induction that A™ =| !
1smB cosb 1smnB cos nb
for all n € N.
Answer
Given A — [lcqsﬁ isinB .
isin® cosB

cosnf isinnf

We need to prove that A™ = [ .
isinn® cosnd

using the principle of mathematical induction.

Step 1: When n = 1, we have A = Al

cosB isin®
isin® cos6

= AN = [
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.

cosk8 isin kﬁ]

k _
= A= [isinkﬂ cosko

To prove the given equation using mathematical induction, we have to show that
AR+ [cos(k+ 1)8 isin(k+ 1)8]
~lisin(k+ 1)8 cos(k+1)0 [

We know AK+1 = AK x A

k+1 _ |cosk@ isink@][cos® isin®
=4 _[isinkﬁ coskﬁ][isine cosﬁ]

= Ak+1
B [(cos kB)(cos0) + (isink6)(isin®) (coskd)(isin®) + (isinkd)(cos 8)]
~ |(isinkB)(cosB) + (coskB)(isin®) (isinkB)(isinB) + (coskB)(cosA)

L AR+ _ [cos kB cosB +i?sinkBsin® icoskfsinB + isinkd cosB
isinkf cosO +icoskfsin® i%sink0sin® + coskd cosO

However, we have i2 = -1

coskd cos® —sinkfsin®  i{coskf sin® + sinké cos8)

= Ak+l — [
i(sinkf cos® + coskd sinB) —sink0sin® + coskd cosb



o Akt [ coskB cosB —sinkBsin®  i(sink6 cos 8 + coskO sinB)
"~ li(sinkf cos® + coskB sinB)  coskf cos B — sinkf sin @

kel _ [cos(kﬁ +0) isin(ké+8)
sin(k6 +8) cos(ké + 6)

L Al [cos(k+ 1)6 isin(k+1)6
" " 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 = [.COISHB s 119] for all n € N.
isinn® cosn®

59. Question

cosa+sina.  +/2sin a , |cosno+sinna V2sinna
If A= . prove that A" = forall n € N.
—ﬁsin ¢ coso—sino —\Esin no Ccosno —sinno
Answer
Given A — [cosa +sina V2 sina ]
—2sina  cosa— sina

We need to prove that A" — [cos na + sinna V2 sinna ]
—/2 sinna cosna — sinno

We will prove this result using the principle of mathematical induction.
Step 1: When n = 1, we have A™ = A'

L AN [cosa +sina +/2sina ]
—\ﬁ sina cosa — sina

~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.

LAk = [cos ka + sinka V2 sinka ]
—/2sinka coska — sinka

To prove the given equation using mathematical induction, we have to show that
A+ [cos(k+ Da +sin(k+ Da V2sin(k+ Da
—/2sin(k + Da cos(k+ Da—sin(k+ 1)a

We know AK+1 = AK x A

L A+ _ [cos ka + sinka /2 sin ka ] [cosrx+ sina VZsina ]
o

—/2sinka cos k(x — sinka 2sina  cosa— sin
We evaluate each value of this matrix independently.

(a) The value at index (1, 1)

AT = (coska + sinka) (cosa + sina) + (V2 sinka)(—v2Z sina)

= A%t! = coskacos a + cos kasin a + sinkacos a + sinka sin «
— 2sinkasina



= A5I! = coskacos a + cos kasina + sinkacosa — sinka sina
= A% = coskacos a — sinka sina + sinka cosa + coska sina
= A%t — cos(ka + a) + sin(ka + a)

~ A%t = cos(k+ 1)a+ sin(k+ 1
(b) The value at index (1, 2)

A5t = (coska + sinka) (V2 sina) + (V2 sinka)(cosa — sina)

= Ak“ =2 coska sin a + 2 sinke sin & + 2 sin ka cos o — /2 sin ke sin o

5

= A5I? = 2 coskasina + v2sinka cosa

= A53Y = J2(coska sina + sin ka cosa)
= A%5! = 2(sinka cosa + coska sin )
= A3t = 2 sin(ka + )

~ A% = 2sin(k + Da
(c) The value at index (2, 1)

A5t = (—/2Zsinka)(cosa + sina) + (coska — sinka)(—v/Zsina)

= AET = —/2sinka cosa — 2 sinkasina — 2 coska sin a + /2 sinka sin «
= A5 = —/2sinka cosa — 2 coska sina

= A5t = —\/2(sinka cosa + coska sina)
= Ak = —/2sin(ka + «)
~ ARt = —\2sin(k + 1a
(d) The value at index (2, 2)
A5t = (—/2sinka) (V2 sina) + (coska — sinka) (cosa — sina)

= Ak“ —2sinkasina + coska cosa — coska sina — sinka cosa
+sinka sina

Ak“ —sinkasina + coska cosa — coska sina — sinka cosa

= A%3' = coskacos a — sinka sin a — sinka cosa — coska sin
= A53! = cos kacos a — sinka sin a — (sin ka cos a + cos kasin )
= A5 = cos(ka + a) — sin(ka + a)

~ AK3Y = cos(k+ 1)a—sin(k+ 1a

So, the matrix AK*1 js

Ak cos(k+ Da+sin(k+ 1)a V2sin(k+ Da
—2sin(k+ 1a 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.



Therefore, by the principle of mathematical induction, the equation is true for all positive integer values of n.

. ll'_ .
Thus, A" — [cosno:+ sinna V2 sinna ] forallne N.
—\5 sinna cosna — sinnao

60. Question

1 1 1] 1 n n(n+1)/2]
IfA=|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.
Answer
1 1 1
GivenA=|0 1 1|
0 0 1
1 nin+1)
We need to prove that A™ = 0 1 121 using the principle of mathematical induction.
0 0 1

Step 1: When n = 1, we have A" = Al

11+ 1)
= AN = 2
0 1 1
0 0 1
1 1 2
N _ 2
=AT=10 11
0 0 1
1 1 1
~AN=10 1 1|=A
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)
N L
A:
= 01 k
0 0 1

To prove the given equation using mathematical induction, we have to show that
[ (k+1)k+1+1)

1 k+1

Ak+l=
0 1 k+1
L0 0 1

We know AK+1 = AK x A

1 k M 1 1 1
=:-Ak+1=0 ) 12{ 0 1 1
0 o 1 0 0 1

[ kik+ 1)
1+0+0 1+k+0 1+k+—m
=bAk+l= 2

0+0+0 0+1+0 0+1+k
0+0+0 0+0+0 0+0+1




kik+1
. 1 1 (k+ 1)+¥
= A +1 _ 2
0 1 1+k
0 0 1
k
1 1 (k+ 1)(1+—)
=>Ak+l= 2
0 1 k+1
0 0 1
[ (k+1)(k+2)
=§‘Ak+1: 1 2
0 1 k+1
0 0 1
(k+ D(k+1+1)
-'-Ak+l= 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.

nin+1)
2
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, AN+l = BB +
(n + 1)C).

Answer

GivenA=B + C,BC=CBand C =0.

We need to prove that A1 = 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

= A1 = B(B + (1 + 1)C)

. AN+l = B(B + 2C)

For the given equation to be true for n = 1, A1 must be equal to A2.
It is given that A = B + C and we know A2 = A x A.

= A2 = (B + C)(B + C)

= A’ =B(B + C) + C(B + C)

=A%2=B%2+BC+CB+C

However, BC = CB and C? = O.

=A°=B2+CB+CB+0

= A% = B2 + 2CB

.. A% = B(B + 2C)

Hence, A"*1 = A2and 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.
= 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 + (k + 2)C).
We know AK+2 = AK+1 x A
= Ak+2 = [BK(B + (k + 1)O)I(B + C)
= Ak+2 = [BK+1 1 (k + 1)BXC)](B + C)
= AK*2 = BK+1(B + C) + (k + 1)BC(B + C)
= AK+2 = BK*1(B + C) + (k + 1)BXCB + (k + 1)BXC?
However, BC = CB and C% = O.
= AK+2 = Bk+1(B + C) + (k + 1)BBC + (k + 1)BXO
= AK+2 = BK*1(B + C) + (k + 1)B**1C + O
= AK+2 = BK+1(B + C) + BF1[(k + 1)C]
= Ak+2 = BK*1[(B + C) + (k + 1)C]
= AK+2 = BKF1[B + (1 + k + 1)C]
. AKF2 = BKHI[B + (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 = BB + (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) = lO b 0].

0 0 c

a0 o0
We need to prove that A" = diag(a™b" c*) = [0 b® 0 l
0o 0 c*

We will prove this result using the principle of mathematical induction.

Step 1: When n = 1, we have A™ = Al

al 0 o
=AN=|0 p? 0]
0 0 «ct
a 0 0
~AN=]0 b o|=A
0 0 c

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.

a¥* 0 o0
=A=]0 bx 0
0 0 ck



k+1
a 0 0
To prove the given equation using mathematical induction, we have to show that AK*1 = [ 0 pE+L 0 l

0 0 Ck+1

We know AK+1 = AK x A

2 0 0][a 0 0
o0 o0 ckllo 0 c
[axa+ 040 0+0+0 0+0+0
=sA*1=| 0+0+0 0+bXxb+0 0+0+0
0+0+0 0+0+0 0+0+ckxc
'ak+l 0 0
:;.Ak+1: 0 bk+1 0
_0 0 ck+1

Ak+1 — diag(ak+1 bk+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)" = (AMT for all n € N.

Answer

Given A is a square matrix.

We need to prove that (AT)" = (A")T.

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 for n = 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,

= (A)k+1 = (AK)T x AT

We have (AB)T = BTAT.

= (AT)k+1 = (aaK)T

= (AT)k+1 = (Al+K)T

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



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=b+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=Db-1

=a=3-1

na=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
= Order of XY =5 x 5

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.
12 1 o
LetA—[O 3] andla_[2 1].

First, we will find AB.

wi=[y gl 4]

(DD +(2)(2) (1) +(2)(1)

= AB= [(om) +(3)(2) (0)(0) + (3)(1)



144 0+2
:;'AB_[0+6 0+3
o 5 2
..AB—[6 :

Now, we will find BA.

Ba=l, 4l 3l

= BA = [(1)(1) +(0)(0) (1)(2)+(0)(3)
(2)(1) +(1)(0) (2)(2) +(1)(3)
140 240

= BA= [2 +0 4+3
1 2

= BA = [2 7]

Thus, AB = BA when A = [é g] andB = [% 2 .

65 B. Question

Give examples of matrices

A and B such that AB =0 butA= O, B = 0.

Answer

We need to find matrices A and B such that AB =0 but A= O, B = O.

LetA=L1} g]ande 0 0].

2 1

Now, we will find AB.

a=[, oll2 1

L AB — [(l)(0)+ (0)(2) (1)(0) +(0)(1)
(49)(0) +(0)(2) (4)(0) + (0)(1)

0+0 0+0

:AB=[0+0 0+0

--ABz[g g]zo

Thus, AB # O when A = [‘1 g] and B = [g 2 .

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 10 0
LetA_[4 O]andB—[3 it

First, we will find AB.

a4 olls



= AB = [(—1)(0)+ (0)(3) (—1)(0)+ (0)(1)]
(4)(0)+(0)(3) (4)(0)+ (0)(1)
040 040

ﬁAB:h+0 040

;AB:E g}zo
Now, we will find BA.
Ba=[; 3l[% ol

(0)(=1) + (0)(3) (0)(0)+ (0)(0)
3D+ (D@ (3)(0)+ (1)(0)

0+0 0+0
-3+4 0+0

=>BA=[
= BA=|
aBA=[g ﬂ#D

S P R |

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 o J1 1 n1
LetA—[0 0].B—[1 1 andC—[:L ol

First, we will find AB.

w5=[p olli 1

L AB — [(1)(1) +(0)(1) (1)(1)+(0)(1)
(0)(1) + (0)(1) (0)(1)+(0)(1)
140 140

=>AB=[0+0 040
11

~ AB = [0 0]

Now, we will find AC.

ac=[p olli o

o AC = [(1)(1)+ (0)(1) (1(1)+ (0)(0)
(0)(1)+(0)(1) (0)(1)+ (0)(0)
140 1+0

=AC=]540 0+J

ey

Thus,AB=ACbutB#C,A#OwhenA=[3 g]'B:H 1andc=[1 [1)]



66. Question

Let A and B be square matrices of the same order. Does (A + B)?2 = AZ + 2AB + B2 hold? If not, why?
Answer

Given that A and B are square matrices of the same order.

We need to check if (A + B)? = A® + 2AB + B2

We know (A + B)? = (A + B)(A + B)

= (A +B)2=A(A + B) + B(A + B)

. (A +B)2=A? + AB + BA + B2

For the equation (A + B)2 = A2 + 2AB + B? 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)? = A% + 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)2 = A2 - 2AB + B?

(iii) (A + B)(A - B) = A? - 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)2 = A(A + B) + B(A + B)

~(A+B)2 =A%+ AB + BA + B2

For the equation (A + B)2 = A2 + 2AB + B? 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)2 = (A - B)(A - B)

= (A-B)?=A(A-B)-B(A-B)

. (A-B)2=A%-AB-BA+ B?

For the equation (A - B)2 = A2 - 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)? # A2 - 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)=A2Z-AB + BA - B2



For the equation (A + B)(A - B) = A% - 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 (AB? = 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=AXBxAXB

= (AB)2 = 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)? = A2B?

Therefore, (AB)2 = A2B2 holds only when AB = BA.

Thus, (AB)? = AZBZ 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)2 = A(A + B) + B(A + B)

= (A+B)2=A2+ AB + BA + B2

However, here it is mentioned that AB = BA.

= (A+B)2=A2+ AB + AB + B2

. (A + B)2 = A + 2AB + B2

Thus, (A + B)2 = A2 + 2AB + B2 when AB = BA.

70. Question

g 31 4 2

LetA=|: |.B= 5 2land C=|-3 5|
3 3 3

- -2 4 50

Verify that AB = AC though B = C, A = 0.

Answer



3 1 4 2
Given A = [; ; é] B= l 5 2] andC = l—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.
3 1
5 2

-2 4

a=[y 5 3

L AB — [(l)(3)+ (D) + (D(=2) (DA + (D) + (D)
(3)3) +(3)(B)+ (3)(=2) (3)(V)+(3)(2) +(3)(4)

3+5+(-2) 1+2+4
9+ 15+ (—-6) 3+6+12

=>AB=[

“AB = [163 271]

Now, the RHS is AC.

4 2
-3 5

5 0

lll]

A'::[3 3 3

L AC— [(1)(4)+ (1(=3) + (1)(5) (1)(2)+ (1)(5)+ (1)(0)
(3)(D)+ (3)(=3) + (3)(5) (3)(2) +(3)(5) + (3)(0)

4+(-3)+5 2+5+0

ﬁACZ[12+(—9)+15 641540

~AC= [168 271]

Thus, AB = AC even though B # C and 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



= 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 -

r 80]
4.20
Now, the individual bill for each shopkeeper can be found by taking the product of the matrices X and Y.

480
XY =
11 13 8 420

[ 12 % 480+ 5 x 15+ 6 x 4.20
=XY=|10x480+6x15+7x420
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 =|167.40

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



.. 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 -

99.60
Y =|41.40
54

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 l
100

50

A:

Matrix B contains the number of contacts of each type made in two cities X and Y.

_ [1000 500 5000
3000 1000 10000



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
BA — 1000 500 5000 ]l l

3000 1000 10000 15000

1000 x 40 + 500 x 100 + 5000 x 50 ]

= BA= [3000 X 40+ 1000 x 100 + 10000 x 50

. Ba = 20000+ 50000 + 250000
120000 + 100000 + 500000
- BA = [320000]

720000

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 spent in 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,
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 -

5

100
7

100

[x 30000 —x] = [1800]

5 7
= [X ® ﬁ + (30000 —x) x m = [1800]

5x  7(30000—x)

= 5x + 7(30000 - x) = 1800 x 100



= 5x + 210000 - 7x = 180000
180000 - 210000

)
N
x
I

= -2x = -30000

- 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 X ﬁ + [:30000 — X) X ﬁ = [2000]

5% 7(30000 — x) 2000
=4 — =

100 100
= 5x + 7(30000 - x) = 2000 x 100
= 5x + 210000 - 7x = 200000

200000 - 210000

U
N
x
I

= -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
(iii) X 40

The number of attempts made in three villages X, Y and Z are given below :



m amn (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
20

40

A:

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.

BA=|300 250 75 (|20

500 400 1501040

400 300 lOOl lBOl

= BA =] 300 x50+ 250x 20+ 75 x40

[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 = (23000

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



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 -

2400 45
Y =|1900 55
1800 33

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 i][1900 55]
1800 33
ﬁXY:[4xz-ﬂf(m+6><1mm+2x18cm 4% 45+6 X 55+ 2 X33
2% 2400 +2 X 1900 + 4 X 1800 2 X 45 + 2 X 55 + 4 x 33
:;XY::[96004—114004—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_|C1't}-' Y



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.

140]
200

150

A=

Matrix B contains the number of contacts of each type made in two cities X and Y.

_ [1000 500 5000

B= 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 = 200

3000 1000 10000

1000 500 5000 ] ll4ol
150

1000 x 140 + 500 X 200 + 5000 X 150
— BA = [3

000 x 140+ 1000 x 200 + 10000 x 150

140000 + 100000 + 750000

= BA= [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
B.

Here, A = [2 :5],}( = I;] andB = ﬁggg]



We know the inverse of a matrix A = [a 3] is given by
C

1 I 1d -b
-1 _ = . -
AT = 1A adj(4) ad — bc [—c a ]

Al = (3)(-7) - (4)(-5) = -21 + 20 = -1

-4 3
el

We have X = A"1B.

-x=[3 2l [i5000

- [;] _ [(7)(15000) + (—5)(15000)
~ 1(9)(15000) + (—3)(15000)

(7 —5)15000
= [ﬂ - [(4 —3)15000

= [y] =13 % 15000

[ = 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 V]
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 -



100.
[ X 0 +vyx ] [2800]
= - I
X% 700 Y 100
10x 12V _ Hs00
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 the 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
[y x| 11020 = [2700]
100

lOy+ 12x 2700
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"
1B.

140000

Here, A = [2 g]x = [;] and B = 135000

We know the inverse of a matrix A = [a S] is given by
C

1 I 1d -b
-1 _ = . —
AT = |A] adj(4) ad — bc [—c a ]

|A] = (5)(5) - (6)(6) = 25 - 36 = -11

115 -6
-1 _
= AT = —11[—6 5 ]
We have X = A'1B.

=>X—

5 —6] 140000
—111l-

135000

[;] _ 1 1(5)(140000) + (—6)(135000)
" —111(—6)(140000) + (5)(135000)



- [;] 1 1700000 - 810000 ]
~ —111-840000 + 675000

- I;] —110000
—11l-165000

—110000
—11

:’[;] I165000

[x]: 10000

vl ~ l15000

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

2 -3 1 0
Let A = | and B = B verify that
—7 5 2 4

-

(2A)T = 2AT
Answer

Given,
S LETE PN
(24)T = 24T

Put the value of A

S I

T

:’[—14 10 :2[—23 _57]
[4 —14] [ 4 —14]
-6 1017 l-6 10

LH.S = RH.S

Hence verified.
1 B. Question

2 3] 1 0]
Let A = | and B = |- verify that
-7 5 2 -4

(A + B)T = AT + BT

Answer
a=[% Flands=[; 9

(A+B)T =AT +BT



=>([—?‘7 _53]+B _04])T=[—27 _53]T+B —04]T

— T —
= —27++12 53—+40] - [—23 57] * [g —24]

- _
=’[—35 13] =[—33 15]
ad B
L.H.S = R.H.S
Hence proved.

1 C. Question

-

-

-3 1 0]
Let A = | and B = B verify that
-7 5] 2 4]

(A-B)T =AT-BT
Answer
VT )
(A—-B)T = AT —BT
_ T T T
:([—27 53]_[% _04]) =[—27 53] _[% —04]
14 _a_oT _
ﬁ[—27—12 53+40] :[—23 57]_[3 —24]
_oqT _
= [—19 93] =[—l3 99]
=15 Sl=5 )
LH.S = RH.S

1 D. Question

2 3] 1 0]
Let A = | and B = B verify that
-7 5 ] 2 —4_
(AB)T = BTAT
Answer
[2 -3 Lo
A—[_7 5]andB—[2 _4]

(AB)T = BTAT

_ T T _gqT
ﬁ([—?} 53][% —04]) :[é —04] [—27 53]
_ T _
—Z;Jri:sm gtéﬁ =[$ —24][—23 57]
[—4 12]T_[2—6 —7+10
3 —20 "lo+12 o0-20



[Z; —30] - E; —30]
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 3 T
=(ls|[1 0o 4] =01 o 4]%|s
2 2

3 0 121" |1
=|5 0 20| =|(0|[3 5 2]
12 0 8 14
[ 3 5 2 3 5 2
=0 0 0|=]0 0 0
12 20 8 112 20 8
L.H.S = R.H.S
So, (AB)T = BTAT
3 A. Question
1 -1 0] 1
letA={2 1 3|andB=2
1 2 1 0
(A +B)T =AT + BT
Answer
Given,
1 -1 0 1 2 3
A=12 1 3|.B=|2 1 3
1 2 1 0 1 1

(A+B)T =AT +BT

1 —1 0] [1 2 3pT 1
(213+213D=l2
1 2 1 lo 1 1 1
1+1 —14+2 0+3]\' [1
(2+2 1+1 3+3) =l—1
[1+0 2+1 1+1 0

88

-1

1
2

=

%]

3

[a—y

0
3
1

1
2
1

. Find AT, BT and verify that

T n

2
0

2
1
1

T
3
+ 3
1

1
2
3

2
1
3

_l_

0
1
1



T

[2 1 3] 1+1 2+2 1+0
4 2 6 =|-1+2 1+1 2+1
1 3 2 0+3 3+3 1+1
[2 4 1] 2 41

1 2 3|=|1 2 3

13 6 2 3 6 2
L.H.S = R.H.S

So, (A+B)T=AT +BT

3 B. Question

1 -1 0 1 2 3
letA={2 1 3/andB=|2 1 3. FindAT, BT and verify that
1 2 1 0 1 1
(AB)T = BT AT
Answer
Given,
1 -1 0 1 2 3
A=|2 1 3|,B=|2 1 3
1 2 1 0 1 1
(AB)T = BTAT
1 -1 0]ft 2 3\" [t 2 3]"[t -1 o]
2 1 3[|2 1 3| =[213]]2 1 3
1 2 1ulo 11 01 1ll1 2 1
1—2+0 2—1+40 3-3+0]" [1 2 0][1 2 1
24240 4+1+3 6+3+3| =2 1 1||-1 1 2
[1+4+0 24+2+1 3+6+1 3 3 1lo 3 1

—1 1 017 [1—2+0 2+2+0 1+4+0
4 8 12] ={2—1+4+0 4+1+3 2+2+1
5 5 10 3-3+0 6+3+3 3+6+1
—1 4 5] [-1 4 5
1 8 5l= 1 8 5
[0 12 100 Lo 12 10

LH.S = R.H.S
So, (AB)T = BTAT

3 C. Question

1 -1 0 1 2 3

letA={2 1 3/andB=|2 1 3| FindAT, BT and verify that
1 2 1] 0 1 1]

(2A)T = 2AT

Answer

Given,

A=

1 -1 0 1 2 3
2 1 31,B=1]2 1 3

1 2 1



2 —2 0]° 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
0 6 2 0 6 2
L.H.S = R.H.S
So,
(24)T = 24T

4. Question

A

IfA=| 4 =[1 3 -6], verify that (AB)
5
Answer
Given,
-2
A=|4|,B=[1 3 -6]
5
(AB)T = BTAT

9 T T
:(lz}l[l 3 —6]) =01 3 —6]14]
5 5

—2 —6 —121F
= —24 [2 4 5]
—30

[ —2

5
= | —6 15
—12 —24 —30 —24 —30

L.H.S =R.H.S

So,
(AB)T = BTAT

5. Question

If A =

Answer

Given,

= BTAT.

. find (AB)T .



A=[_21 g _21],B=l—31 gl

(aB)T =?

-( 3 32 )

=>[6 4—2 8+8-—1
3-0+4 —4+0+2

T

T

= [2
= [105 —12]
So,

(AB)T = [15 _ ]

6 A. Question

2 1
For two matrices A and B, A = [4 Lo \B=[0 2] verify that (AB)T = BTAT,
- 0
Answer
Given,
1 -1
[2 1 3] l l
= ,B=|0 2
4 1 0 £ 0
(AB)T = BTAT

S 2 N

2+0+15 —2+2+0] _ i
4+0+0 —4+2+01 1 2 0

[17 0]T= 2+0+15 4+0+0
-2 24240 —4+4+2+40

= [107 —42]= [107 —42]

L.H.S = R.H.S
So,
(AB)T = BTAT

6 B. Question

88

, _ 1 3] 1
For the matrices, A and B, verify that (AB)T = BTAT, where A = s .B=

Answer



Given,

a=fy dm=[ s
(AB)T = BTAT

(S I L B

T
~lis siaol L dlls 4

7 1917 [1+6 2+8
:’[10 28] _[4+15 8+ 20
= [179 %g] = [179 %g]

LH.S = RH.S
So,
(AB)T = BTAT

7. Question

3 4] .
FAT=|-12 andB:{ : |.findAT—BT.
01 -

Answer
Given,
3 4
-1 2 1
AT =1 zl,B=[ ]
0o 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
[0-1 1-3
4 3
AT-BT=]-3 o
-1 -2

8. Question

cos o oS d | _
If A = . . . then verify that ATA = 1.
—511 o sl @

Answer

Given,



__[cosa SiIlOI]
—sina  cosa

AT — [cosa —sina]
sinad  cosa

AT — cosa —sina]
—sina  cosa

ATA — [ cosa —simx] cosda sino:]

—sinat  cosall—sina cosa
ATA = (cosa)(cosa) + (—sina)(—sina) (cosa)(sina) + (—sinrx)(cc-sa)]

(sinct) (cosa) + (cosa)(—sina)  (sina)(sina) + (cosa)(cosa)
Ty [ cosZa + sina sinacosa — sintxcosa]
sinacosa — sinacosa sina + cosZa

T _ l 0 7 2.,
ATA = [0 l] (sin“a+ cos®a =1)
Hence verified ATA =1,
9. Question

sin o cos d | .
If A = _ . verify that ATA = I,.
—cos @ sin o

Answer

Given,

A= [ sina cc-sa]
—cosda  sina

AT_[sina —cosa]
cosa  sina

ATA — [sinrx —cosa] sina cosa]
cosa  sina Jl—cosa  sina
ATA = (sina) (sina) + (—cosa)(—cosa) (sina)(cosa) + (—cosa)(sina)]
(cosa)(sina) + (sina)(—cosa)  (cosa)(cosa) + (sinc)(sina)
ATA — [ casZa+ sina sinacosa — sinacosa]
sinacosa — sinacosa sina + cos’a

Tar _ [T 0] iz 2. _
A'A = [0 l] (sin“cot+ cos®a = 1)
Hence, ATA =1,
10. Question

If li-mi-ﬂi -1=1.2.3 denote the direction cosines of three mutually perpendicular vectors in space, prove

l, m; n,
that AAT = |, where A =| I, m, n,
l, m; n, |
Answer
Given,

l,, m; n; are direction cosines of three mutually perpendicular vectors



= LL+mym;+n,n; =0

LI, +m;m, +n;n, =0
- (A)
Ll +mym;+n,n;=10

F+mi+ni=1
= 12+mi+ni=1; ..(B)
E+mi+ni=1

And given,
l;, my ng
A= m, n,
l; mg ng

AAT =, m, n,||l, m, mn,

3 o T
I, my ny1M;, my nll
l; my; nglll; mg; ng

. [y, my ngrl, L ony
AA" =], m, n,||m; m, n,
1, m; ngdln; n, n,
1 + mi +nj LL,+mym,+nn, ll;+mym;+n;n,
AAT = |11, + mym, + n,n, 12 +mi+n3 I,1; + mym, + n,yng
[1,1; + mym; + nyng L1, +m,m;+n,ng 13 +m3 + nj

AAT=0 1 0
0 0 1

'lOOl

Hence, aAT =1

Exercise 5.5

1. Question

5

2 3]
If A= { | prove that A - AT is a skew-symmetric matrix.

Answer

Given,
S
a--(G J- )
=[5 -6 &)
2[2—2 3-4

4—-3 b-5
(A—AT)=[2 _01]...(i)
_(A_AT)T:_[g —Ol]r
:_[_01 (:;]

—(A—AT) = [2 _01] ...(ii)



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,
3 —4

A= [1 -1

== (2= 21

=([? :1]_[—34 _11])
Wbt

(A—AT) = [g _05] (i)

—(A—ADYT = _[g —05] T

1% 3

—(A—AT) = [g —05] ...(ii)
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

Ifthe matrix A=y z -3 isasymmetric matrix, find x, y, zand t.

4 t -7
Answer
Given,
5 2 x
A=|y z —3|Iisasymmetric matrix.
4 t -7

We know that A = [a,-j] is @ symmetric matrix if a; = a
1

mxr n

So,



X=ajy=az; =4
y=ag;=a;; =2
Z=a,,=8;,=2
t=az,=3a,;=-3
Hence,

X=4, y=2, t=-3 and z can have any value.

4. Question

-—

3

2

let A=| 1 4 3. Find matrices X and Y such that X + Y = A, where X is a symmetric and Y is a skew
5 8

e |
symmetric matrix.
Answer

3 27
1 4 3|ThenAal =

-2 5 8
1
x=§@+ﬂ)

3 2 7 3 1 -2
1 4 3 2 4 5
-2 5 8 7 3 8

1[3+3 2+1 7-2
=5|1+2 4+4 345
[-2+7 5+3 8+8

[6 5
8
16

Given, A = 2 4 &5

7 3 B

31—2]

+

[SER I

ol

e b Ly 00 00 W
A o3l

NI TSIEE T
N
o

Now,

1
Y=-(A—AT
5 ( )

3 27 31 -2

1 4 3/—-|2 4 5

-2 5 8l 17 3 8
[3—3 2—1 7+2
=-|1-2 4-4 3-5

l—-2—-7 5—-3 8-8

[0 1 9
-1 0 -2

-9 2 0

[SER I

SR

[SS R



0 1 9
2 2
1
Y=|-- 0 -1
2
> 1 0
2
Now,
; 3 51 ; 35
2 2 2 2
3 3
XT'=|2 2 4| =|= 2 4|=X
2 2
> 4 8 > 4
2 2
= X is a symmetric matrix.
Now,
0 Loy 0
2 2
1
Y'=—|-Z 0 -1| =—|5
2 2
9 o 9
2 2
0 1 9
2 2
1
Y'=|-- 0 -1
2
i 0
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 1 0
2 2
-3+0 3+l 5-1—9
2 2 2
~13_1L 44+0 4-1
2 2
> 2 44+1 8+0
2 2
(3 2 7
=1 4 3|=A
-2 5 8
Hence, X+Y=A

5. Question



4 2 -1

)

Express the matrix A ={3 5 as the sum of a symmetric and a skew-symmetric matrix.

1 2 1|
Answer
4 2 -1 4 3 1
GivenA=1[3 5 7 |ThenaT=|2 5 —2
1 -2 1 -1 7 1
1
x=§m+ﬂ)

_l_

1[4 2 -1 [4 3 1
o\ s 7 2 5 -2
1 -2 1l -1 7 1

[4+4 2+3 -1+1
=-[3+2 5+5 7-2
[1-1 —2+7 1+1

'8501

SR

5 10 5
0 5 2

o ;|
A=

[ o B & B o T 4
sl S =]
|
[== TR T I & R N
RS B & o R o T
= oM o
I
s

.. X is @a symmetric matrix.

1
Y=-(A—AT
5 ( )
1[4 2 - 4 3 1
=53 5 7|-[2 5 -2
1 -2 1 -1 7 1
1[4-4 2-3 -1-1
=5[3-2 5-5 7+2
[1+1 —2-7 1-1
1[0 -1 —j
==t 0o 9
2[2 =9 o
0 -2
2
1 9
Y= o =
2 2
1 -2 o
L 2




s I =]

1
- -1 0
9 1 9
YT: 0 — =|_ 0 —_|1=Y
2 2 2
2 0 1 9 0
2 2

— Y is a skew symmetric matrix.

Now,
4 > 0 0 ! 1
2 2
5 5 1 9
X+Y=|- —[+]= —
2 > 2 2 0 2
> 1 2 0
0 2 1 5
440 >_ 1 1
2 2
= +l 5+0 -+
2
0+1 > 2 1+0
2 2
(4 2 -1
=|3 § 7|=A
11 -2 1

Hence, X + Y = A.

6. Question

2

q

2 4
Define a symmetric matrix. Prove that for A = |.A +ATisa symmetric matrix where AT is the
6

transpose of A.

Answer

A square matrix ‘A’ is called a symmetric matrix, if A = AT.

Here,
a-ls g

aea=fp 4
-5 o+ ¢

[tz 45
5+4 6+6

A+AH:E &]mm

@a+an=[¢ 2]
(A—FAF)T::[g ;;]._(ﬁ)

From equation (i) and (ii),



(A+AD)T=(A+AD
So, A + AT is a symmetric matrix.

7. Question

Express the matrix A =| | as the sum of a symmetric and a skew-symmetric matrix.
-1

Answer

Given, A = E :ﬂ,AT = [_34 _11]

Let,
1
x=§m+ﬂ)

S (i B A )

Iri3+3 —4+1

T2l1—-4 —-1-1

3 3
:}[ 6 —3]_ 2
-3 -2 3
2 |
Now,
3 3 3 >
xT — 21 _ 2l _x
3 1 3 1
2 2

Hence, X is a symmetric matrix.

Now let,

1
Y==(A—AT
2( )

=%ﬂ? :ﬂ_{34—iD

_I3—-3 —4-1

2l1+4 —1+1

. 5

:}P —ﬂ: 2
2l5 0 5
2

Now,

[SSH I & p ]

—> Y is a skew symmetric.

Now,



3 —=| [0 -3
_ 2 2
X+Y=| 4 14—5 )
2 2
3+0 3.5
_ 2 2
3+5 1+0
2 2
:[3 —4
1 -1
X+Y =A
8. Question
3 2 4]
Express the matrix | 3 -2
-1 1 2
result.
Answer
3 -2 —4
Given,A=|3 —2 —5|Then, AT =
-1 1 2
Let,
1 T
X=—(A+AD)
2
1/[3 -2 -4 3 3
=5\[3 -2 -s5|+|2 -2
-1 1 2 —4 -5

1[3+3 —-2+3 —4-1
=z|3-2 -2-2 -5+1
-1-4 1-5 2+2
16 1 —j
=-|1 -4 -1
2|5 —4 4
P
2 2
1
X=|= -2 -2
2
> 5 2
2
5 L 5 3
2
1 1
XT=[Z- -2 2| =|= -2
2 2
> 5 2 >
2 2

— X is a symmetric matrix.

And,

1
Y=—-(A—AT
5 ( )

-1
1
2

—5 | as the sum of a symmetric and skew-symmetric matrix and verify your

)

-2
—4



1/[3 -2 -4 [3 3 -1
=s{|3 -2 -5|-|-2 -2 1
-1 1 21 l-4 -5 2

1[3-3 -2-3 —-4+1
=3 3+2 —-2+2 —-5-1
|-1+4 145 2—-2
1[0 -5 -3
=-|5 0 -6
213 6 o0
'0 5 3
2 2
5
Y=|- 0 -3
2
> 3 0
-2
5 5 31" . & 3
2 2 2 2
5 5
Y'=—|- 0o -3 =z o -3|=Y
2 2
3 3 0 3 3 0
2 2
—> Y is a skew symmetric matrix.
3 1 5 0 5 3
2 2 2 2
1 5
X+Y=|> -2 -2/+[z 0 -3
2 2
> 2 2 > 3 0
2 2
. 3 5 3
2 2 2 2
= l+5 2+0 2—3
2 2

5+3 2+3 240
L2 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 R B = AB
Dimensions m x n nxp =rnpr

of | |

Matrix

These must match

. the product AB is defined and the size of the product matrix AB is m x p.



2. Question

_ 3 -1
21 4
If A = | and B=|2 2 |. Write the order of AB and BA.
4 1 5
- 1 3
Answer
Given:
3 -1
2 1 4
A= [ ]& B= lz 2 l
4 1 5 1 3

In matrix A, there are 2 rows and 3 columns.
~Alis a2 x 3 matrix
In matrix B, there are 3 rows and 2 columns.
~Bis a3 x 2 matrix

So, the product matrix AB will be

A . B = AB
Dimensions 2 x 3 3x2 =2x
a | ] LT

Matrix
These must match

.. the order of AB is 2 x 2 matrix

and the order of product matrix BA will be

B i A = BA
Dimensions 3 x 2 Xx3 =3 X f

of ] Tz\;'_

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=[i 3les=[7]
So, AB will be

as=[; 3] <[]

_[-16+9
—4+6

-[7]



4. Question
.

If A =|2 |, write AAT.
3

Answer
Given:

1
2
3

A=

Ixl
Now, firstly we find the AT
AT=[1 2 3l

So, the product AAT will be

1
AAT = H [1 2 3]
3

1 2 3
=2 4 6
3 6 93,3

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

w5 ollo 1

L ag_ [1X0+0x0 1><0+0><1]
0Xx0+0Xx0 0XxO0+0x%1
00

— AB = |, 0]

Hence, A = [1 0 and B = [0 0] are the two non - zero matrices such that AB = 0
0 0 0 1
Example 2:
0 0 1 1 .
Let A = [1 l] and B = [_1 —l] are the two non - zero matrices
Now, we will check that AB = 0 or not
0 ;mr1 1
e P | B

O0x14+0x(—1) 0x1+0x(-1)
Ix1+1x(-1) 1x1+1x(-1)

::'AB:[lgl 121]

=:-AB=[



(2 9

Hence, A = [g 2] and B = [ 11 11] are the two non - zero matrices such that AB =0

6. Question

-

FA=|"
5 7

, find A + AT,

Answer

Given:

2 3
A_[5 7
To find: A + AT

Firstly, we find the AT

a by. , . ¢
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b d]
So,

AT — 2 5]

T3 7
s Y

=P+2 3+5
5+3 7+7

8
Rt 1d
7. Question

-

IfFA=|" , write A2,

gl

h

Answer

Given:

2 3
A_[5 7
To find: A2

R I8
_[2x2+4+3Xx3 2X5+3X7

TlEx24+7%x3 Ex5+7x7

:[4+9 10 + 21
10+21 25+ 49

:[B 31
31 74

8. Question



COsSX sinx

FA=| , find x satisfying 0 = x < -~ when A + AT = I.
—smX COSX 2
Answer
Given:
A= [cosx — sinx]
sinXx cosx

To find: x

Firstly, we find the AT

a by. , ‘ ra
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b d]

So,
AT — COSX sinx]
—sinxX cosx
C0sX —sinx cosx sinx
~A+AT = [ , + , ]
sinx cosx —sinx cosx
_ [ cosx+cosx —sinxX + sinx
" |sinx+ (—sinx) cosx+ cosx
. [2 COSX 0
0 2C08SX

ItisgiventhatA+AT=Iwhen0<x<g

So,

[ZCSSX chsx]=$ I[1)]

Comparing both the matrices, we get

2cosx =1
1
= C0SX =—
2
= X = COS =
2

=>x= cos‘l(cosg) [ 0<x< g]

=)X=§

9. Question

COSX —sinx |
If A = { , find AAT.

sinX  cosx

Answer

Given:

A— [cosx - sinx]
sinx cosx

To find: AAT



Firstly, we find the AT

a by. , ‘ A e
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b d]

So,
AT — COSX sinx]
—sinx cosx
L AAT — [cosx —sinx] COoSX sinx]
sinx cosx Jl-sinx cosx
[cosx X cosx + (—sinx) X (—sinx) sinx x cosx+ (—sinx) x cos x]
| sinxx cosx+ cosx X (—sinx) SinX X sinxX + COSX X COSX
_ [ cos?x + sin’x sinx cosx — sinxcosx]
sinx cosx — sinx cosx sin®x+ cos?x

T _[1 0],. 2 102y —
AA—[O 1][.cosx+smx 1]
= AAT = |
10. Question

10 x 0] _ , o
If < |+ 2 | R |= [, where | is 2 X 2 unit matrix. Find x and y.
v -2

Answer

1 0 x 0

[y 5]+2[1 —2]_1

Here, it is given that |l is a 2 X 2 unit matrix
So,

[ 0]

o1

So, given equation becomes
BRI P

ot T A A R R

ly 5
:>'1+2x 0 ]_[1 0
lv+2 5—4] 1o 1
:>'1+2x 0]_[1 0
|y +2 o 1

Comparing the matrices, we get
1+4+2x=1..()

andy + 2 =0 ...(ii)

Solving eq. (i), we get
l1+2x=1

=22x=0

=x=0

Solving eq. (ii), we get



y+2=0
=2y =-2
Hence, the value of x =0and y = -2

11. Question

If A =

, satisfies the matrix equation A% = kA, write the value of k.

Answer
Given:
1 -1

A= [—1 1 ]
and it satisfies the matrix equation AZ = kA
Firstly, we find the A2

> _[1 —-1311 -1
A _[—l 1][—1 1]
_ [1>< 1+ (-Dx(—1) 1x(-D)+(-1)x1
Cl-Ix1+1x(-1) —-1x(-1)+1x1

141 -1-1
-1 141

- [—22 22]

=2 [—11 1l]

=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:
11
A= [1 1
and it satisfies the matrix equation A% = AA
Firstly, we find the A%
2 1 1311 1
A= [1 1] [1 1

:[lxl+l><l Ix1+1x1
IXx1+1x1 1xXx1+1x1

:[l+l 1+1
1+1 1+1



-2 2

2}
=2A
So, A% = A2 x AZ
= A% = 2A x 2A
= A% = 4A2
= A% = 4 x 2A["A? = 2A]
= A% = 8A
A=8
Hence, the value of A = 8

13. Question

-1 0 0]
fA=0 -1 0
0 0 -1

, find A2,

Answer

A=0 -1 0

0 0 -1

-1 0 Ol

Now, we have to find the A2

—1

[—1 x (-1) 0

= AZ = 0 —1><(—1) 0
0 0 —1x(-1)

1 0 0
=A"=1|0 1 0

0 0 1
> A2 =|

14. Question

-1 0 0]
fA=0 -1 0
0 0 -1

, find A3.

Answer

A=l0 -1 0

0 0 -1

-1 0 Ol

Now, we have to find the A3



-1 0
AxAa=|l0 -1
0 0
[—1 x (—1)
= A = 0
0
100
=A’=|0 1 0
0 0 1

Now, we will find A3

0 0
—1x(—1) 0
0 —1x(-1)

100 [-1 0 o0
=AxA=[0 1 0|x|0 -1 o
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 o0
0 0 -1

S>A3=A

15. Question

-3 0]
If A= , find A%,
0 -3

Answer

Given:

A= [_03 —03]

To find: A4
AY=AxAxXAXA
= A% = A? x A2
So,

#=[y Sl

2 _[9 0O
= A= [0 9

~=s !

= A2 =09
A% = A2 x A2
= 9| x 9]

=81 12

Al

-3 xo(—B)]



=811 12=1]

16. Question

3]
If [x 2] |:2,find X.
4

Answer

Given:
x 2] [Z] =2

Here, we have to find the x

Solving the given matrix, we get

[x 2] [2] =2

=[3x+8]=2

=3x=2-8

= 3X = -6

=X =-2

17. Question

If A= [aij] is a 2 X 2 matrix such that aj = i + 2j, write A,
Answer

Given: A = [a;] is a 2 x 2 matrix

S A= [a“ a”]...(i)

dzy Az
Given that a; =i + 2]
So,a11=1+2%x1=14+2=3
a;2=1+2x2=1+4=5
a1 =2+2x1=2+2=4
A =2+2%Xx2=2+4=6

Putting the values in eq. (i), we get
a_I3 5
"A_[-q 6

18. Question

2

2 3] [3 -6]
Write matrix A satisfying A + |= -
-1 4 -3 8

Answer

Given:

A+ [—21 2] = [—33 _36]

To find: A



Let A = [i 3]
Solving for matrix A, we get
E ﬂ+_i ﬂ=Li-?]

RSN By

Comparing the values, we get

a+2=3..()
b+ 3=-6..(i)
c-1=-3..(ii)

andd + 4 = 8 ...(iv)
Solving eq. (i), we get
a+2=3

=2a=1

Solving eq. (ii), we get

b+3=-6
>b=-6-3
=>b=-9

Solving eq. (iii), we get

c-1=-3
=>c=-3+1
=C=-2

Solving eq. (iv), we get

d+4=28

Putting the value of a, b, c and d to get the matrix A, we get

- d-1% ]

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 = [aj] is a square matrix such that a;; = i2 - j2

Suppose A is a 2 X 2 square matrix i.e.

a a
A= [ 11 12]
dz; dpz
Here,
—i2 _i2
aj=1r-]J



So,a1,=(1)2-(2)2=1-4=-3

anday; = (2)2-(1)2=4-1=3

For diagonal elements, i = j, we have

a;1 = (1?-(1)?=0

anday, = (2)2-(2)2=0

So, Matrix A becomes

A<z ]

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. ) . ¢
If [c d] isa 2 x 2 matrix, then the transpose of a matrix is [b ]

d
So,
AT:[—03 g]
S
>AT=-A

- Ais 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

(AAT)T = (AT)T AT [ (AB)T = BTAT]

= (AAT)T = AAT [ (AT)T = A]

. AAT is a symmetric matrix

21. Question

If A = [ay] is a skew-symmetric matrix, then write the value onaij )

1
Answer
Given: A = [a;] is a skew - symmetric matrix
= ajj = - aji ...(1)

[for all values of i, j]



For diagonal elements,

= a,;j = - a;j [for all values of i]

=ajj+a;=0

=2a;;=0

= ajj = 0 ...(ii)

Now,

ZZ aj =a;,+a;tagg.. tay taz tasg..tag +azg+ag;..
i

=0+aj;p +ajz+ ...+ (-a12) + 0+ ay3 + ...+ (-a3)+ (-ax3)+ 0 + ...

[from (i) and (ii)]

=0

Thus,
R
i j

Hence Proved.

22. Question

If A = [a;] is a skew-symmetric matrix, then write the value ofz Z aj .
i

Answer

Given: A = [a] is a skew - symmetric matrix

= ajj = - aji ...(1)

[for all values of i, j]

For diagonal elements,

= aj; = - a;i [for all values of il

= ajj + a;; = 0

= 2a;;=0

= a;; = 0 ...(ii)

Now,

ZZ Qi =ayy t a5+ a3 Fazy T3y Fagg ..t a3; F a3+ 53
i

=0+a;p +ajz3+ ...+ (-a2) + 0+ a3 + ...+ (-a13)+ (-ax3)+ 0 + ...

[from (i) and (ii)]

=0

Thus,

I3



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)" = BTAT = BA

[BT =B and 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..()

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 ..()



Consider

= (AMT = AA" [given]

= (AT)" = AA"

= (-A)" = AA" [from (i)]

= (-1)MA)" = AA"

Comparing both the sides, we get
A= (-1)N

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

S A=AT (i)

Now, we have to check A" is symmetric or skew - symmetric
(AMT = (AxAXAXA...A)T [for all n € N]

= (AMT = (AT x AT ... AT)

[ (AB)T = BTAT]

=AXx A .. A[from (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..(3)

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 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..(3)

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 =-AD

[V (-1)3=-1,(-1°=-1,.. (-1)"=-1]
So, A" 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,

L A'"=Aand B’ =B ...(i)

Consider (AB - BA)’ = (AB)' - (BA)' [(a-Db) =a’'-Db’]

= 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.



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,

a0 ﬂ

“lo 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,

. [0 0
4= 0 0]
Since, A = AT.

", A'is symmetric.

Take the same matrix and multiply it with -1.

—Az—le g
el

4]0 ﬂ

0 0
Let us take transpose of the matrix -A.

So,
_ur_J0 0
4= [0 0
Since,
AT = -A
-, A'is skew-symmetric.

Thus, A (a null matrix) is both symmetric as well as skew-symmetric.

32. Question
1 3] [v 0] [5 6]
Find the value of x and vy, if 2 |— ’ |: |
0 X | 1 2_ 1 8_
Answer

We are given that,

2fp A+ 2=E

We need to find the value of x and y.



Taking Left Hand Side (LHS) matrix of the equation,

L1 3 y 0
LHS-—Z[O x]+[1 ,

N .1 3
Multiplying the scalar, 2 by each element of the matrix [0 x]'

2x1 2x3] P ﬂ

=>”“HS=[2><0 2% x

= LHS = [ ZJ [

Adding the corresponding elements,

24y 640
LHs = [¢ 1)
0+1 2x+2
2+ 6
ﬁLHS—[ pets

Equate LHS to Right Hand Side (RHS) equation,

IRREPIR R -

We know that if we have,
‘111 ‘112] [
a21 dz; by, bzg
This implies,

ay1 = by, @12 = b1y, @1 = by and ax; = byp

Similarly, the corresponding elements of two matrices are equal,

2+y=5..()
6=6
1=1

2X + 2 = 8 ...(ii)
We have equations (i) and (ii) to solve for x and y.

From equation (i),

2+y=5
=2y=5-2

From equation (ii),

2x+2 =38
=2x=8-2
22X =6

6
=>1=§
=Xx=3

Thus, we have x = 3 and y = 3.

33. Question



x+3 4 | [5 4]
If |= . |f|ndxandy

Answer
We are given with,
[x +3 ] [
y—4 x+y
We need to find the values of x and y.

We know by the property of matrices,

‘111 ‘112] [bu bis
aZl 7 b21 bzz

This implies,
ay1 = by, @1p = b1y, @1 = byy and ax; = byp

So, if we have

AR S

Corresponding elements of two matrices are equal.

That is,
Xx+3=5..()
4 =4

y -4 =3 ..(ii)
X +y=9..(ii)

To solve for x and y, we have three equations (i), (i) and (iii).

From equation (i),

X+3=5
=>x=5-3
=2>X=2

From equation (ii),

y-4=3
=>2y=3+4

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 57
Find the value of x from the following: . i |: |

Answer

We are given with matrix equation,



5=

We need to find the values of x and y.

We know by the property of matrices,
au ﬂ'lz] [ ]
‘121 Q33 byy by,

This implies,

ay1 = by, @12 = b1y, @1 = by and az; = byp

So, if we have

PR N

Corresponding elements of two matrices are equal.

That is,
-y =6...()
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
=2xXx-(-2)=6
=22X+2=6
=2x=6-2
=22x =4

4
=>1=§
=X=2

Thus, wegetx =2 andy = -2.

35. Question

X
Find the value of y, if {

w4 |
N -
|
[l
1
b b2
Lh D
|

Answer

We are given that,

x—y 21 _[2 2

[ X 5] B [3 5]

We need to find the values of x and y.

We know by the property of matrices,



au ‘112] [ ]

au [ . byy Doy

This implies,

a11 = b1y, @12 = b1z, @21 = by and az; = by;
So, if we have

R e

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

Thus, wegetx=3andy = 1.
36. Question

3x+y -v| [1 2]
Find the value of x, if ) ) | = |
2y—-x 3

-2

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,

au ‘112] [ ]

‘121 Qaz; b,y by,

This implies,

a11 = byy, @1z = by, @21 = byy and az; = by
So, if we have

3x +y —y]_[l
2y —x N

Corresponding elements of two matrices are equal.

That is,



3x +y=1..()

-y =2 ..(ii)

2y - x = -5 ...(iii)

3=3

To solve for x and y, we have equations (i), (ii) and (iii).
From equation (ii),

sy =2

Multiplying both sides by -1,

Sl1x-y=-1x2

>y =-2

Substituting y = -2 in either of the equations (i) or (iii), say (i)
3x+y=1

=23x+(-2)=1

=23x-2=1
=>3x=1+2
=3x =3

3
=>1=§
=2x=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,

AT =

1
AAT=[1 2 3] H
3

In multiplication of matrices,

by4
[11 Q12 Qq3] 1
1

b,
by



Dot multiply the matching members of 15t row of first matrix and 15t column of second matrix and then sum
up.

(a11 @12 @13)(b17 bay b3g) = a1y X byg +a1; X by + a3 x bsg
So,

(123)(123)=1%x1+2x%x2+3x%x3
=2(123)(123)=1+4+9

=>(123)(123)=14

Thus,

1

[1 2 3] IZ] = [14]
3

38. Question

2x+v 3y| [6 0]
If ) ) | = | then find x.
0 4! |6 4]

Answer
We are given that,

[Zx—l—y 3}?] _ [6

We need to find the value of x.

We know by the property of matrices,

‘111 ‘112] [

a21 Q33 b,y bzz

This implies,

a11 = b1y, @12 = b1, @31 = by and ay; = by

So, if we have

[Zx—i—y 3_“}?] _ [6

Corresponding elements of two elements are equal.

That is,
2X +y =6 ...()
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
=>"|,?—3

Substituting y = 0 in equation (i),



2X+y=6
=2x + (0) =6
=22x=6-0
22X =06

W o

=X =
Thus, we get x = 3.
39. Question

~T

If A = , find A + AT,

Answer
We are given that,

A=l ﬂ

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,
1 2

4= 3 4]

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)

2nd column of AT = 2" row of A = (3 4)

Then,

ar = [ ﬂ

12 4

For addition of two matrices, say X and Y, where

X11 X1z
X=|. )
Xz1 Xaz

] and v — [3’11 3’12]

Y21 Va2
Add the corresponding elements of matrices X and Y.

X112t Vi1 Xp2 +.V12]

x+v =[] _
X1t Va1 Xaz 1 Voo

Similarly, we need to add these two matrices, A and AT,
r 1 2 1 3
A+4 _[3 J+{2 J

Adding the corresponding elements of the matrices A and AT,



r [1+1 2+3
=A+A =[5, 4+4]
2 5
=2 A+ AT =
5 8]

Thus, we get the matrix [E g]

40. Question

a+b 2] [6 5] _
If b|: , then find a.

5 > >

Answer

We are given that,

50 -l

We need to find the value of x.

We know by the property of matrices,

[au a1z]:[b11 blz]

A1 Gz2l  |byy by

This implies,

a1 = by, a1z = b1z, @1 = by and az; = by,
So, if we have

5" 3-6 A

Corresponding elements of two elements are equal.

That is,
a+b=6..()
b=4..(ii)

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
=>a=6-4
sa=2

Thus, we get a = 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



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=rxs

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

Orderof B=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. —sina| _ ,
If A = | is identity matrix, then write the value of a.

sing cosd

Answer
We are given that,

cosa —sina

A= [ :
sSina Cosa

] is an identity matrix.

We need to find the value of a.

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.

An identity matrix is denoted by

=5 3

According to the question,

[cosa - sina] -
sine cosa

= [cosa —sin a] _ [1 0]
sina Cosa 0 1
We know by the property of matrices,

[an alz]z[bu bis
31 Qa3 b21 bzz

This implies,
ay1 = byy, a1p = byp, @7 = bpy and ay; = byp
So, if we have

[ne cosa =0 1

The corresponding elements of matrices are equal.

That is,

cosa=1
-sina =0
sina=0
cosa=1

Since, the equations are repetitive, take
cosa =1

=>a=cosl1

=a=0°

Thus, the value of a = 0°.

43. Question

1 23 1 7 11] _
If | | = , then write the value of k.
3 4112 5 {

Answer

We are given with

[ Fa R P

We need to find the value of k.

Take Left Hand Side (LHS) of the matrix equation.

s =[5 3l s



In multiplication of matrices,
311 212] [b b ] [511 512
21 22 22 21 22
For c;7: dot multiply the matching members of 15t row of first matrix and 15t column of second matrix and
then sum up.
(@11 @12)(b11 bp1) = a1 X byy +a1x X by
Thus,
(12)(32)=1%x3+2x2
=(12)32)=3+4
=(12)(32)=7
=l Al -1
For c;5: dot multiply the matching members of 15t row of first matrix and 29 column of second matrix and
then sum up.
(a11 @12)(b12 bpp) = a @17 x byp + a1z X by
Thus,
(12)(15)=1x1+2x5
=(12)(15)=1+10
=(12)(15)=11
SR

Similarly, do the same for other elements.

- [ 2] [3 1] [ 11 ]
3 4112 (3><3)+(4><2) (3x1)+(4x5)

= [é ﬂ [g :5L] = [918 Bilzo]

= [é ﬂ B El>] [17 zé]

Since,

53 -6

Substituting the value of LHS,

] 7 11
17 23 k 23

We know by the property of matrices,

an alZ] [bu bis
aZl CF b21 bzz

This implies,
ay1 = by, @1p = b1y, @7 = byy and ax; = byp
Thus,

7=17



11 =11

17 =k
23 =123
Hence, k = 17.

44. Question

If | 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)? - 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 + A2 - 3A = (1)2+ (A)? + 2(1)(A) - 3A
[, by algebraic identity,

(x + y)2 =x2 + y2 + 2xy]

= (1 + A)? - 3A = (I)(I) + A2 + 2(IA) - 3A
By property of matrix,

ma =1

A=A
=>(1+A2-3A=1+A%+2A-3A
=>(1+A2-3A=14+A+2A-3A[, given in question, A2 = A]
=>(1+A2-3A=1+3A-3A
>(1+A2-3A=1+0

= (1+A?-3A=]|

Thus, the value of (I + AP - 3A = 1.

45. Question

A

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—h J—B+C

Where,



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 = 3 (A+47)

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,
1 2

A= 0 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" row of A = (0 3)

Then,

-3

Substituting the matrix A and AT in B,

s=5(o 31+ 3D

ﬁB:}[Hl 2+0

2lo+2 3+3
Irz 2

~8=3[; ¢

!

[=s]

I
PO DI B ] B
ORI TN

~2=[; 3

Taking transpose of B,

15t row of B = (1 1)



2nd 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" row of A = (1 3)

Then,

=] 3

Since, B = BT. Thus, B is symmetric.

Now, let the matrix C be

1
C==(A-4AT
5 )

Substituting the matrix A and ATin C,

c=3( F-[1 9

~c-3675 379

1
=C0=3l> 3]

0 2
=c=|% 3§

2 2
=:oC=[_0l é]

Multiplying -1 on both sides,
_ 0 1
- —C=-1x [—1 0]

—1x0 —lxl]
—1x—-1 —-1x0

= —(C = [
= —(C = [g _01]

Taking transpose of C,

15t row of C = (0 1)

2" 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)

2nd column of CT = 2"d row of C = (-1 0)
Then,
[} 5l
Since, CT = -C. Thus, C is skew-symmetric.

Check:



A= [3 g] —BiC
Put the value of matrices B and C.
=l a=l &+l ol

=l &l=07 5Tl

1 2 1 2
= [0 3] = [o 3]
Matrices B and C satisfies the equation.
11
Hence, B = .
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)



From (iii) and (iv),

Order of B = Number of rows x Number of columns

= Orderof B=12 x 3

Thus, order of Biis 2 x 3.

47. Question

What is the total number of 2 x 2 matrices with each entry 0 or 17
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,

g ‘112]
z; dz;

-
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-y| [3 1]
If i | = , then find the value of y.
2X +y 7 8 7

Answer
We are given that,

[le;ky l; :g %]

We need to find the value of y.

We know by the property of matrices,

[‘111 aiz]:[bu by,
Qz; Q33 b21 bzz

This implies,
ay1 = by, @12 = byp, @1 = by and az; = byp
So, if we have

[le;i-y l; :g %]

Corresponding elements of two elements are equal.



That is,

x =3..()

x -y =1..(i)

2x +y = 8 ...(iii)

7=17

To solve for y, we have equations (i), (ii) and (iii).
From equation (i),

Xx=3

Substituting the value of x = 3 in equation (ii),

x-y=1
=23-y=1
=y=3-1
>y =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 x m

For example,

If a matrix is of order 1 x 2, then

There are 2 elements in the matrix.

[@11 @iz],,, = 2 elements

Or,

If @ matrix is of order 2 x 1, then

There are 2 elements in the matrix.

4
[ ] = 2 elements
Uz3501

Similarly,
If a matrix has 5 elements, then
The order of this matrixarel x 5or5 x 1.

Thus, possible orders of a matrix having 5 elementsare1 x 5and 5 x 1.



50. Question

i
For a 2 x 2 matrix A = [&;] whose elements are given by A ==, write the value of ajp5.

Answer
We are given with,
A matrix of order 2 x 2, A = [g;].

i

a;; ==
]

]

We need to find the value of aq5.

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;; = ’—
J

Compare aj; with aj,.

We get,
i=1
j=2

Putting these values in a;; = !—
j

1

‘112=2

Thus, the value of a,, = ;

51. Question

2] -1 [10]
If X |— y | = , find the value of x.
3 1 5

Answer

We are given with,
el [T1=[5]
We need to find the value of x.

By property of matrices,
rlail = e
Similarly,

B2

= x[f] = [2] -0

And,



y [_11] B [}Tvxx_ll

=y[7] = [_VV] (i)
Adding equations (i) and (ii),
e -B1+ )
Now,

Since x [g] +y [_11] = [150]

10 2x =)
= [5] _[3x]+[yq
Adding the two matrices on the right hand side by simply adding the corresponding elements,
101 _ [2x+ (—y)]
= [5] - [ 3x+y
- [10] B [21' - y]
51 [Bx+y
We know by the property of matrices,
au ‘112] [ ]
‘121 Qaz; b,y by,
This implies,
a1 = b11, @12 = byp, @21 = bpy 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+vy =25
5x+0=15
=5x =15
15
= X% =—
¥=g
=>X=3

Thus, we get x = 3.

52. Question

9 -1 4] 1 2 -1] _ _
If | =A+ | then find matrix A.
-2 1 3 0 4 9]

Answer



We are given that,

9 -1 4 1 2 -1
[—2 1 3]‘“’”[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

>A=X-Y

Similarly,

[—92 _11 g]:““[é fr _91]
=a=5 1l i ]

Subtraction in matrices is done by subtraction of corresponding elements in the matrices.

=:~A—[9_1 —-1-2 4—( l)]

1—4
=>A=[_82 :g —56]
Thus, wegetﬂ=[_82 :g —56'

53. Question

o a-b 2a+c| [-1 5]
2a —b 3c—d_|_ 0 13]

Answer
We are given that,

a—b 2a+ c]= [—1
2a—b 3c+d

We need to find the value of b.

We know by the property of matrices,

au ‘112] [bu blz]

‘121 Azzl  1byy by

This implies,

a11 = D13, @12 = b3, @1 = by1 and ay; = by,
Similarly,

a-b=-1..(%)

2a + ¢ =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).



Multiply equation (i) by 2.
a-b=-1[x2
=2a-2b=-2..()

Subtracting equation (iii) from equation (v),

2a-2b = -2

2a-b=20
) ) ()

0-b=-2
=>-b=-2
=b=2

Thus, the value of b = 2.

54. Question

0 —2
For what value of x, is the 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
—A4A=-1x l—l 0 3 l
x =3 0
0o -1 2
=-4A=|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)
3 row of A = (x -3 0)

In the formation of matrix AT,



15t column of AT = 1St row of A= (0 1 -2)
2"d column of AT = 29 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

o -1 2 0 -1 x
=11 0 =-3[=]1 0 -3
-x 3 0 -2 3 0

We know by the property of matrices,
‘111 ‘112] [
a21 Q33 b,y bzz
This implies,
a11 = b1y, @12 = b1, @31 = byy 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.
e | o]

e o

[

Answer
We are given that,
2 -2
a [—2 2 ]
We need to find the value of p.
First, let us find A2
We know that, A2 = A.A
2 =-2112 -2
2 _
-5 % 7
In multiplication of matrices A and A, such that A2 = Z(say):
> [2 =-2112 21 _[2u1 Z12
A% = [—2 2 ] [—2 2 ] N [zzl zzz]
For the calculation of z;1: 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



=(2-2)(2-2)=8
So,
-2 2 z21 Zoa
For the calculation of z;5: Dot multiply the 15t row of first matrix and the 2"d column of second matrix and
then sum up.

(2-2)(22) =2 x -2+ (-2) x 2
=(2-2)(22)=-4-4
=(2-2)(-22)=-8

So,

1 2% =l 2

Similarly,

:[2 _2][2 _] [(sz)E(Zx -2) (-2x-— 2_)8+(2><2)]

:°[— _Z][— ] [—4 4 4+4]
:’[—22 _22”—22 _22]:[—88 _88]

=[5 0

Now, let us find pA.

Multiply p by matrix A,

pA = px[z —2]

px2 px-—2

= pA Xx—2 px2
[2pr —-2p i,
= pj-l = —Zp Zp ... (i)

Substituting value of A2 and pA from (i) and (ii) in

AZ = pA

- -1

We know by the property of matrices,

‘111 ‘112] [

a21 o) by, bzg

This implies,

a1 = b11, @12 = byp, @1 = by and az; = by;
So,

2p =38

-2p =-8



-2p =-8
2p =38

Take equation,

2p =28

8
=:~p—2
=>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-(1 + 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)3.

Take,

TA-(1+ A3 =7A- (P + A3 + 3I”A + 31A?)
[, by algebraic identity, (x + y)3 = x3 + y3 4+ 3x2y + 3xy?]
=>7A-(1+A)3 =7A-13-A3-312A - 31A2
=>7A-(1+ A3 =7A-1-A3-312A - 3IA2
=>7A- (I + A3 =T7A-1-AA2-312A - 31A?
=>7A-(1+AP =7A-1-AA2-3A-3A2
[, by property of identity matrix,

1A = A & IAZ = A?]
=>7A-(I+AP=7A-1-AA-3A-3A

[, it is given that, AZ = A]
=>7A-(I+AP=7A-1-A2-6A

[, AA = A?]
>7A-(1+AP=7A-1-A-6A

[, it is given that, A2 = A]
>TA-(I+AP=7A-1-7A
=>7A-(1+A)3=-

Thus, the value of 7A - (I + A is -I.

57. Question



th O

3 4] [1 y] [7 0]
If 2 |— ’ |= , find x - y.
5 x| |01 10

Answer

We are given that,

2[g Jd+l 1=l

We need to find the value of (x - y).

Take,

3 4 1 y1_17 0
2[5 x]4'[0 1]"[10 5]
Multiplying 2 by each element of the matrix,

2x3 2x4 1 yv1_[7 0O
=lxs axx*lo U=lio 5

6 8 1 ¥ _[7 O

>lio 2d*lo -l &l
In addition of matrices, we need to add the corresponding elements of the matrices.
So,

6+1 8+y]_ 7 q
10+0 2x+1 " l1o 5

7 8+y]_[7 O
“lio 2x+ 1]"[10 ‘)
We know by the property of matrices,

[an a12]=[b11 bis
31 Qa3 b21 bzz

This implies,

a11 = D13, @12 = b3, @1 = b1 and az; = 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

=2x=5-1

=22x =4



=X =
So,x=2andy = -8.

Then,

x-y=2-(8)
=>X-y=2+38

=>x-y=10

Thus, the value of (x - y) is 10.
58. Question

|f[x 1] Lo =0, find x.
- 0

Answer

We are given that,
) 1 0]_
ke o1[h, -0
We need to find the value of x.

Let matrices be,

A=[x 1]
B= [—12 g]
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 O =1 x 2

That is,
0=1[0 o]
So,

) 1 0]_ .
[k 1], o= 0.0
Let,

[x 1] _12 g =[211 Z17]

Let us solve the left hand side of the matrix equation.



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,

1

9 0 =[x—2 z,]

[x 1]

For z;5: Dot multiply 15t row of first matrix and 274 column of second matrix, and then sum up.
(x1)00)=xx0+1x0
=(x1)(00)=0+0
=(x1)(00)=0
So,
ull, o=k-2 o

Substituting the resulting matrix in left hand side of (i),
=[x—-2 ol=[0 o]
We know by the property of matrices,

au ‘112] [ ]

au axol = |byy, b,
This implies,
a11 = byy, @12 = by, @21 = byy and az; = by
Therefore,

-2=0
=>Xx=2
Thus, the value of x is 2.

59. Question

a+4 3b| [2a+2 b+2]
If |: , Wri 2b.
8 -6 L

Answer
We are given that,

[a-g‘l 3b] [2a+2 ab_—l—gzb

We need to find the value of a - 2b.

We know by the property of matrices,

an alZ] [bu bis
aZl CF b21 bzz

This implies,

ay1 = by, @1p = b1y, @7 = byy and ax; = byp



Therefore,

at+4=2a+2..()

3b=b + 2 ...(i)

8=28

-6 = a - 8b ...(iii)

We have the equations (i), (ii) and (iii).
From equation (i),

a+4=2a+?2

=2a-a=4-2

=a=2

From equation (ii),

3b=b+2
=3b-b=2
=2b =2
::-.E)=E

2
=>b=1

We havea=2and b = 1.

Substituting the values of a and b in

a-2b=2-2(1)

=2a-2b=2-2

=2a-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.



Say,
0 0
2=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 1o d
Since, A = Al.

", A'is symmetric.

Take the same matrix and multiply it with -1.

—A=—1xE
=>—A=—[g
.y

Let us take transpose of the matrix -A.

So,
0
AT _
_h
Since
AT = -A

", A is skew-symmetric.

Thus, A (a null matrix) of order 2 x 2 is both symmetric as well as skew-symmetric.

61. Question
Xy 4 ] [8 w|
If i | = , (X +y+2).
z+6 x+y| |0 0]
Answer

We are given that,

[zjfé 1+V] [

We need to find the value of (x + y + 2).

We know by the property of matrices,

an ‘112] [bu bis
G'Zl ﬂ'ZZ bg]_ bzg

This implies,
ay1 = b1y, a1p = byp, @1 = byy and ay; = byp

We have,

[zjfé 1+V] [



Therefore,

xy = 8 ...(i)
4 =w ...(ii)
z+ 6 =0...(ii)

X+y=6..(v)

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

=2z=-6

Now, let us find (x + y + z).

Substituting z = -6 and the value of (x + y) from equation (iv),
X+y+z=(XxX+y)+z

=>X+y+z=6+ (-6)

=>X+y+z=6-6

=>X+y+z=0

Thus, the value of (x + y + z) is O.

62. Question

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

Answer

We are given that aj is given as

|=3i+jl .. .
a. — > Jfi =]

(i+)%ifi=j
We need to construct a 2 x 2 matrix A defined as A = [aij].
Since, this is a 2 X 2 matrix where A = [qj], we know
Number of rows = 2
Number of columns = 2
Si=1,2
&j=1,2

First, puti=1andj=1in aj, herei=j.

Fori=j,
ajj; = (i +j)?
So,

aj; = (1+ 1)2



=a11=22
=a®11=4

Puti=1andj=2in g herei=|.

Fori # j,
|—3i+ ]|
WS Tz
So,
Lo+
12 2
[—3 + 2|
= =
Ayz 2
=a =1
12 2
1
=y, =—
12 2

Puti=2andj=1inga herei=]j.

Fori = |,
|-3i+j]|
WS T2
So,
[—3(2) + 1]
Ay =—""T—
21 2
[—6 + 1]
=y =———
21 2
|—5]
=>t121=—2
5
=y =—
21 2

Puti=2andj=2ing herei=j.
Fori=j,

ajj = (i +j)?

So,

ayy = (2 + 2)?

=ay, = 4°

=ajy = 16

Thus, we get

1

2
16

TR S



63. Question

x+y| [2 1] 1]
If |= | ,
x—-y| |4 3] 2]

Answer

(X, y).

We are given that,

A B P | ¥

We need to find the value of (x, y).

Multiply the matrices on the right hand side of the equation,
2 17171 _[%n
[4 3] [—2] = [zu] (say)

For z;1: Dot multiply the 15 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,

e B

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,

HE[RREN

Equate the resulting matrix to the given matrix equation.

=1 3]
)L:J—rif]:[—oz]

We know by the property of matrices,

‘111 ‘112] [ blz
a21 Az by, by
This implies,

ay1 = by, @12 = byp, @1 = by and ax; = byp

Therefore,
Xx+y=0
X-y=-2

Adding these two equations, we get



(X+y)+(x-y)=0+(2)
SX+Yy+Xx-y=-2

S>X+X+y-y=-2

=2x+0=-2
=2x = -2

2
=>1=—§
=x=-1

Putting x = -1 in

x+y=0

=>(-1)+y=0

=2-1+4y=0

>y=1

So, putting values of x and y from above in (x, y), we get
(x,y)=(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,

o 2b -2
A=|3 1 3 |issymmetric 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,

15% row of matrix A = (0 2b -2)

2nd row of matrix A = (31 3)

3 row of matrix A = (3a 3 -1)

For matrix AT, it will become

15t column of AT = 15t row of A = (0 2b -2)



2nd column of AT = 2" row of A = (3 1 3)

3" column of AT = 3™ row of A = (3a 3 -1)

0 3 3a
2b 1 3
-2 3 -1

Now, as A = AT,

Substituting the matrices A and AT, we get

RN RCE

We know by the property of matrices,

an ‘112] [bu bu]

aZl CF b21 bzz
This implies,
ay1 = by, a1p = byp, @1 = bpy and ax; = 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

h==
P73

From equation (ii),

-2 = 3a
2
=20=—=
3
2 2
Thus, we getaz—gandbza

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,

_[an ‘112]
z; Qa3

Note that, there are 4 elements in the matrix.



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 = 34

= 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 1117
If [2 1 3] —1 1 0 O [=A, then write the order of matrix A.
0o 1 1] -1

Answer
We are given that,

-1 0 -—-1JJ1
[2 1 3] l—l 0][0
1111

1 =4
0 1

We need to find the order of the matrix A.

Let the matrices be,

X=[2 1 3]
-1 0 -1

Y=(-1 1 0
L0 1 1
[ 1

Z=10
—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)



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 writtenas A =P + Q, whereas A = P + Q, where P is symmetric and Q is skew-symmetric

matrix, then write the matrix P.

Answer

We are given that,

A= [2 g] —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 = 2 (A+ 47)

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,
3 5
A =
7 9]
Here,

15t row of A = (3 5)

2nd 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)

2nd column of AT = 2" row of A = (7 9)

Then,

Substituting the matrix A and AT in P,



P=3 J+E )

3+3 5+7]

1
ﬁp:ib+5 949

1
ﬁp:ﬂ& E]

6 12

|2 2
=P=117 18
2 2

3 6
ﬁp‘k J

Taking transpose of P,

15t row of P = (3 6)

2" 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)

2" column of PT = 2"d row of P = (6 9)

Then,

P=le s

Since, P = PT. Thus, P is symmetric.

Now, let the matrix Q be
1
——(A—AT
Q > ( )
Substituting the matrix A and AT in Q,

o= - 2D

1pa_ _
Lo-Lp-3 5-7
2l7-5 9-9
1rp -2
=0Q=3l o]
0 2
|z 72
=0Q=13 o
2 2
0 -1
=Q=1 0]

Multiplying -1 on both sides,

::-—Qz—lx[? _01]
—1x0 —-1x-1

= Q=[1x1 -1x0



L o0 1]

-1 0

Taking transpose of Q,

15 row of Q = (0 -1)

2nd 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" column of QT = 2"d row of Q = (1 0)

Then,

Q"= —01 é]

Since, QT = -Q. Thus, Q is skew-symmetric.

Check:
_[3® 5=
a=[3 9]—P+Q

Put the value of matrices P and Q.
- =2 b )

- 3-B10 53

3 51 _[3 5

= [7 9] = [? 9
Matrices P and Q satisfies the equation.

3 6

H , P = .

ence, P [6 9

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,



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 |, then AZisequal to
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 o0o|x|o 1 0
a b -1 a b -1
1+0+0 04+04+0 04+0+4+0 1 0 0
=|104+0+0 0+14+0 04+0+0(=|0 1 0
a+0—a 0+b—b 0+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 il
IfA=| , n €N, the A*" equals
1 0

0 i
A. |
_1 0_
B. |
_ 0]
C. |
_0 -
0 i
D. |
_1 0_
Answer

a=[y ol



weane =0 0 )

[} ol x[i ol

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

4
-y o

- [(_(:)L g (—i)?]

=lo 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

B%A=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.B2=Band A=A

B.BZ= Band A2=A
C.A’2A,B>=8B

D.A2= A B2=B

Answer
AB = A -——-- (i)
BA =B ------ (i)

From equation (ii)
B x (AB) =B

B2A= B



From equation (ii)

B?A = BA

B2=8

From equation (i)

A x (BA)=A

A%B= A

From equation (i)

A%B = AB

AZ = A

Hence, A2 = 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 2 + B2 is equal to
A. 2AB

B. 2BA

C.A+8B

D. AB

Answer

From equation (ii)

B x (AB) =B

B%A=B

From equation (ii)

B?A = BA

BZ2=B

From equation (i)

A x (BA)=A

A%B= A

From equation (i)

A%B = AB

AZ = A

Hence, A2 + B2=A + B.
Option (C) is the correct answer.

6. Question



cos — —sinT -

1
If =
. 2m 27 0
sSm-—  Cos— -
A. 3
B. 4
C.6
D.7
Answer
cos X a2 K
os? “17 :[1 0]
i 2T c 21 0o 1
in— 05—
7 7

|A] = Cos== — Sin = (—Sinz—ﬂ)
7 7 7

c 22T[+SI , 2T
= Cos*— + Sin* —
7 7

I=1
IX = | {K can be anything}

Let§ = ==
7

2 _[CosB - SinB] % [Cosﬁ — Sinf

“1lsin®  CosB Sind  Cos@
_ [ Cos?0 — Sin%0 — SinBCosh — SinBCosH
SinBCosB + SinBCosh Cos?0 — Sin?8

{Cos?0 — Sin?B =
Cos20 & 258inBCos6 = Sin26}

_ Cos20 — 251119C058]
25inBCos0H Cos26

_ [COSZB — Sin26

Sin26 Cos20
At — [Cosze - 511128] % Cos28 — Sin20
Sin28  Cos28 Sin28  Cos26
_ [COS4B — Sin40
Sin46 Cos40

Cos78 — Sin70

i i 7 _
Similarly, A" = [sm?e Cos70

2m

Hence, 8 = >

78 =2m
Multiplying Cos & Sin, to LHS & RHS,
Cos78 = Cos2Zm=1

Sin76 =Sin26 =0

, then the least positive integral value of k is



Cos70 —511179]2[1 0
0 1

Sin78  Cos76
So, k=17

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=0o0r,B=0
Option (A) is the correct answer

8. Question

a 0 0]
Let A=|0 a 0/ thenA"is equal to
0 0 a |
fa® 0 0]
A. a 0
0 a
a® 0 0
B a 0
0 a
fa® 0 0]
C./0 a" o0
0 0 a"
na 0 0]
D.| 0 na O
i 0O 0 na |
Answer
a 0 0
A=10 a 0
0 0 a



a 0 o0 a 0 0
A"=10 a 0[x]|0 a 0O|xX
0 0 a 0 0 a .
a 0 o0 a 0 o0 {n times, (where n € N)}
0 a 0/xX|[0 a 0f. ...
0 0 a 0 0 a
a 0 o0
AD: 0 an 0
o 0 a"

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

n 0 0] a, a, ag
fA=0 n O|andB=|b; b, c¢5|, thenABisequalto
0 0 n| ¢, € 3
A.B
B. nB
C.B"
D.A+B
Answer
n 0 0 dy dz dg
AB=|0 n OJ X lbl b, bal
0 0 1 €y G G

ma; +0+0 na,+0+0 na;+0+0
=|0+nb;+0 0+nb,+0 0+nby+0
[ 0+0+nc; O0+0+mnc,; 0+0+ ncy

ma, na, nag
=|nb; nb, nbg
|nc, 1nc, ncg

d; dz a;
=1 [bl bz bal

¢ G Cg

=nB



Option (B) is the answer.

11. Question

If A = , then A" (where n € N) equals
1 na|
A. |
_0 1 -
_1 5 7
B. n-a |
_0 1 .
1 na|
C. |
_0 0 -
‘n na
D. |
0 n |
Answer
1 a
A:=[0 1]
1 a 1 a 1 a
At = % X pS
1 a[o 1] [0 1] [0 l] {n times, (wheren € N)}
[0 1
a_[1 na
AT = [0 1

Option (A) is the answer.

12. Question

1 2 x| 1 2 vy

fA=/0 1 0OlandB=/0 1 0]|andAB=I3 thenx+y equals
0 0 1] 0 0 1]

A.0

B. -1

C.2

D. none of these

Answer
1 2 x 1 -2 ¥y
AB=1]0 1 0ol x|0 1 o0
0 0 1 0 0 1

[1+0+0 —-2+2+0 y+0+x
=|0+0+0 O0+1+0 0+0+0
0+0+0 0+0+0 O0+0+1

(1 0 x+¥
=10 1 0
0 0 1



0 1 0

1 0 x+vy
I; =
0 0 1

1 0 0
=0 1 0

0 01
Hence x+y=0

Option (A) is the answer.

13. Question

1 - a 1]
If A = . |‘B: X 1|and(A+B)2=A2+Bz,thenvaluesofaandbare
A.a=4,b=1
B.a=1,b=4
C.a=0,b=4
D.a=2,b=4
Answer
L o-1.[a 1
A+B_[2 —1]+[b _1]
_ a+1 0]
b+2 -2
2_Ja+1 0 a+1 o0
(A+B)* =] . > —2]>< b+ 2 —2]
I (a+ 1)2+0 0+0]
[(b+2)(a+1)—4—b 0+4

_ a?+2a+1 O]
|2+ 2a+b+ab—4—b 4

[a?+2a+1 0
|2a+ab—2 4

w=[, Jxl; T
#=2; Sl 2
BE:[% —ll]x[% —11]

Bg=[a2+b az—l]
ab—b b+1

-1 0 a®+b a*-1
A* +B* = +
[0 —1] b-b b+1

AZ 1 B2 — [azaJl;E—bl 32; 1]

As, A2 + B2 = (A+B)?2

. [32+b—1 32—1]:[ a?+2a+1 0
ab—b b 2+2a+b+ab—-4-—-b 4

al=1&b=4

a==x1

Hence Option (B) is the correct answer.



14. Question

o P
If A= | is such that A2 = |, then
—a

W
i

Al+02+By=0
B.1-a2+4+By=0
C.l1-a2-By=0

D.1+02-By=0

Answer
S R
Y —a Y —a

AL{¢+W of —ap
ay —ay yp+ o

As A =1,

e :[az—i—[}y HB—(}(E _ 1 0]
ay—ay yB+a 0 1

So, a2+ By =1

o2 +By-1=

1- a2 - By.

Hence, Option (C) is the correct answer.

15. Question

If S = [sj;] is a scalar matrix such that s;; = k and A is a square matrix of the same order, then AS = SA =7

A. Ak
B.k+ A
C. kA
D. kS
Answer
s = [s;]

_[k 0
5=lo d

a,, a
Let A = [ 1 12] {Square Matrix}
dz1 A2

_ 311 @12 k 0
AS_[HM azz]x 0 k

::[kall ka12]
ka,; kas;

11 312
=k
dpy  daz

=kA



SA:[au 312]x k 0

dz1  Azz 0 k

:[kau kalz]
ka,; ka,,

31 312
=k
dzy  daz

=kA

Hence, AS = SA = kA

Option (C) is the answer.

16. Question

If A is a square matrix such that A2 = A, then (I + AP - 7Ais equal to
A A

B.I-A

C. 1

D. 3A

Answer

(I + A3 = I3 + A3 + 3A2| + 3AI2 (Using the identity of (a + b)> = a3 + b3 + 3ab (a + b))
(I + A3 =1 + A%2(A) + 3Al + 3A [l stands for Identity Matrix]
(I+ AP =1+A%+3A+3A

(I+A3=7A+1

(I+A3-7A

TJA+1-7A

=1

Option (C) is the answer.

17. Question

If @ matrix A is both symmetric and skew-symmetric, then
A. A is a diagonal matrix

B. A is a zero matrix

C. A is 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



then A is a zero matrix.
Option (B) is the answer.

18. Question

0 5 -7
The matrix | =3 0 111is
7 —-11 0O

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
0 -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 AA is a

A. skew-symmetric matrix

B. symmetric matrix

C. diagonal matrix

D. none of these

Answer

If A is a square matrix,

Let A= [1 3

e el 3L 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



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 0

A.x=0,y=5
B.x+y=5
C.x=y

D. none of these

Answer

A=AT

5x_[5y
[YO_XO

X =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=3 x 4
Orderof =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



If A = [a;] is a square matrix of even order such that g; = i - 2, 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=i2-j2

all=12-12=0

al2=12-22=-3

a2l=22-12=3

a22=22-22=0

n A= [g _03]
AT = [—03 g]
A= [—03 g

So, AT =-A

Al =0(0)-(-3)3)=0+9=9=0
So, none of these.

Option (D) is the answer.

24. Question

cosB —sinb

If , then AT + A = |, if

sin® cosB

AB=nm.ne’

B. 82(211—1]§.IIEZ

Co=2nm+

e
—ne’
3

D. none of these

Answer
Cosf8 —SinB
A= [SinB Cosf
AT — CosB Sinf
—Sin® Cos8
T _[CosB —Sinb CosB SinB] 1 0
AtTA = Sind CosE)] —Sinf Cosﬁ]_[ﬁ 1

2Cos8=1



CBl
0s8 =7

9=21‘1’I‘[+g{h€2}

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 2_
(2 4 5]
B. O 3 7
-3 1 2
_ 4 g
C 6 8
_—8 8 4_
1 0 0]
D.{0O 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 = é (A+ A") {Newly formed Symmetric Matrix}

1 iz o -3 2 4 -5

§(A+A’)=E 4 3 1|+]lo0o 3 7
-5 7 2 -3 1 2

1[44—8]

=-|4 6 8

2l_g 8 4

2 2 —4

=4 3 4

—4 4 2

Option (A) is the answer.
26. Question

Out of the following matrices, choose that matrix which is a scalar matrix:



A. |
0 0 0
B. |
0 0 0]
_ 07
C 0
— 0_
07
D.|0
_0_
Answer

-+ Scalar Matrix is a matrix whose all off-diagonal elements are zero and all on-diagonal elements are equal.
[0 a

0 0

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
11 A3z di3

Let A =321 adz2 aa3
d3; d3z A3z

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 X2 X2 X2 X2X2x2x2Xx?2

=512

Option (D) is the answer.

28. Question

Which of the given values of x and y make the following pairs of matrices equal?

3x+7 5 0 y-2]
|and, ) |
y+1 2-3x 8 4



C. X:—l_;]-:—
3

|k

D. Not possible to find
Answer

As the given matrices are equal,

3x+7=0
N

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 27 0
If A = | and kA =
3 —4_ 2b

A.-6,-12,-18
B.-6,4,9
C.-6,-4,-9
D.-6,12, 18

Answer

A= [g —24] & kA = [zob gi] B [3?1{

Comparing the equations,

-4k = 24
k=-6

3k = 2b
3(-6) = 2b
2b =-18
b= -9

, then the values of k, a, b, are respectively

ol



Values are
k=-6,a=-4&b=-9
Option (C) is the answer.

30. Question

1 0] 0 1]
IfI = |.J= |andB=
0 1] -1 0]

A.lcosB +]sinb
B.lsin® + ) cos®
C.lcos6-)sin®
D.-1cos6 +]sinB
Answer

t=[ 1l

ICosb = [é (l)] Cosf = [C%SB Cc?sﬂ]

jsing = [ ° - glsime=[ g0 0

ICosB + JSinf =
0s JSin! Cosd

_ Coso Sin@]
—Sin® Cosb

So, B = ICos8 + ]Sind

= =15 oJes- [5G

ICosB + JSin@
Option (A) is the answer.

31. Question

1 -5

The trace of the matrix A =| 0

0 Sin6

6
[C(:}S N ] —S?nﬁ

~

cosB sinB

—sin® cosB

inB
51(1]1 ]

Sin

Sin6 Cos6

11 8 9|

A. 17
B. 25
C.3

D. 12

Answer

|, then B equals

As the trace of a matrix is the sum of on - diagonal elements,



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

vA= [aij]nxn

Trace of A, i.e., tr (A) =E ij 11T 22

N
=k+k+k+k+Kk+ oriviirininnnnnn. (n times)
= k(n)

= nk

Option (A) is the answer.

33. Question

0 0 4]
Thematrix A=|{0 4 0lisa
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 O is
A.9

B. 27

C.81

D. none of these

Answer



Let A= |3z1 @2 333

d3; 43z daz

31 gz a13]

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 X2 x2 X2 X2X2x2x2X?2

=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

y X+06 |
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

3x=6,x=2
22)+y=17
y=7-4=3
x=2&y =3

Option (B) is the answer.

36. Question

If A is a square matrix such that A2 = I, then (A - 1)3 + (A + 1)3 - 7A is equal to
A A

B.1-A

C.I+A

D. 3A

Answer

Expansion of the given expression,

A3 - 13 + 3A12 - 3A21 + A3 + I3 + 3AI% + 3A%21 - 7A
2A3 - 7A + 6AP?

2A%A - 7A + 6A

2Al - A {AZ = |}

2A-A

A



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.mXn
B.nxn

C.nxm
D.mxn

Answer

Let A= [az]lmxn&B=[by]pxq

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,



Let K = (ABT- BAT)
= (ABT)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 ifi=] ,
If matrix A = [a-- |, where a; = , then A2 is equal to
U122 Uolos if i+
Al
B. A
C.0
D. -1
Answer
As per the given conditions,
0 1
A= [l 0
2 [0 1 0 1
AT = [1 0] X [1 0]
_ [0 +1 0+0
0+0 1+0
1 0
1o l]
= |, which is an Identity Matrix.
Option (A) is the answer.
41. Question
- e 1, (x|
| sin!(mx) tan”? —J | —cot™(mx) tan 1[—J
T T
IfA=— i .B=— \ , then A - B is equal to
T . X _ T . X 1,
sin 1[—J cot 1(*:)x;) sin”! —J —tan l(rtx)
T ] T ]
Al
B.0
C.2l
p. 1

-
i

Answer



[ X X
1|[SinT*mx  tan™'— —Cos'mx tan~'-—
A-B== Ly g T
] | P -1 X -1
SinTm—  Cot™mx Sin™*— —tan™ mx
™ ™
_ . N
1 [SinT'mx+ Cos™'mx  tan™'——tan™'—
A-B=— T T
| qip-1 X - -1 -1
SinT*——8in""— Cot™ mx+ —tan "mx
| i ™ |
A_B= 11sin~'mx + Cos'mx 0
= -1 -1
Tl 0 Cot”7"mx + —tan™ - mxl
™ ™
 Sinlx+ Cos lx = > & Cot ™ lx+tan tmx = >
T 0
e
AB=F o
g I
2
L 0
n_12
A—B= . 1
2

1
a-B=3[) |
ast=[5 ]

A-B=cI

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. A% - B2

B. AZ- BA - AB - B2

C.A?-B2 + BA-AB

D.A%-BA + B2 + AB

Answer

(A+B)A-B)=A(A-B)+B(A-B)

=AA-AB+BA-BB

=A?-AB+B.A-BB

=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



3
o -

2 3
If A= |andB: 4 =21, then
- 5 1_ | s

-

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 & [Blaxo

AB = [A];x3 & [Blaxz

BA = [B]3xz & [Alox3

Hence, AB and BA both are defined.

Option (C) is the answer.

44. Question
0 -5 8]
The matrix A =| 5 0 12)isa
-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 —38
AT=|-5 0 -12
8 12 0
0 5 —8
-A=|-5 0 -12
g8 12 0
. AT = _A

Skew-Symmetric Matrix
Option (C) is the answer.

45. Question



1 0 0
Thematrix A= 0 2 0]is
o0 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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