Chapter 3 Matrices

EXERCISE 3.1
stion 1:
Question 5 5 19 7
A=|35 =2 E 12
2
In the matrix NEI B , write:

(1) The order of the matrix
(i1)) The number of elements

(i11) Write the elements @i3: a5 535024, 8o

(i) Since, in the given matrix, the number of rows is 3and the number of columns is 4, the
order of the matrix is 3x4.

(1i1) Since the order of the matrix is 3x 4, there are 3x4 =12 elements.

(ii1) Here,
a;; =19
a, =35
Ay ==5
a, =12
5
Ay :5
Question 2:

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

We know that if a matrix is of the order mxn, ithas mn elements. Thus, to find all the possible
orders of a matrix having 24 elements, we have to find all the ordered pairs of natural numbers
whose product is 24 .

The ordered pairs are: (1,24),(24,1),(2,12),(12,2),(3.8),(8,3),(4,6) and (6:4).

Hence, the possible orders of a matrix having 24 elements are:
(1><24),(24><1), (2x12), (12><2), (3>< 8), (8><3), (4>< 6) and (6>< 4)_

(1.13) and (13.1) are the ordered pairs of natural numbers whose product is 13.
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Hence, the possible orders of a matrix having 13 elements are (1x13) ang (13x1),

Question 3:
If a matrix has 18 elements, what are the possible order it can have? What, if it has 5 elements?

We know that if a matrix is of the order m x n , ithas mn elements. Thus, to find all the possible
orders of a matrix having 18 elements, we have to find all the ordered pairs of natural numbers
whose product is 18.

The ordered pairs are: (1,18),(18,1),(2,9),(9,2).(3.6) anqd (63).

Hence, the possible orders of a matrix having 18 elements are:
(1x18),(18x1),(2x9),(9x2),(3%6) 454 (6x3).

(1x5) and (5x1) are the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of a matrix having 5 elements are (1x5) and (5x1),

Question 4:

Construct a 2% 2 matrix, 4= [a,-,-] , whose elements are given by:

(f' + _,‘r')2

i 7
a =L
Gy
i+2j)
Giiy 7 2

A - [all al ]
In general, a 2x2 matrix is given by 4y Ay

N - e
M "

Therefore,
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1+1)*
a'll:( ) :izz
2 2
(1+2) 9
a, = iy
2 2
2417 9
azl_( ) =
2 2
2
242
a)'.‘_( i ) =E=8
- 2 2
)
P
2 g
Thus, the required matrix is 2
a,=%; 4,j=1,2
T
Therefore,
1
a,=-=1
I l
1
=
2
“2|_E:2
1
a?'}:g:]
-2
1
1 =
"o 8
Thus, the required matrix is 2 1
P40 2
if z_(lTj)'; 13}:112
Therefore,
(1+2)° 9
a, = =
2 2
(1+4)" 25
ap = =
2 2
2+2)
a,lz( ) =8
: 2
2+4)
11_( ) =18
2
9 25
A={2 2
Thus, the required matrix is 8 18
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Question 5:
In general, a 3x4 matrix whose elements are given by

1
a, =—|-3i+j
(I) i 2 ‘ |
(i) @ =2-J
dy Gy Gy
A=|ay ay Gy ay
In general, a 3x4 matrix is given by T My Gy Uy

) a,_:i\—35+j|; i=1,2,3 j=12734
i Given " 2

1 I 1 2
a, =5|-3(1)+1\ =5|—3+1| =5\-2\ =5=|
5
]

1 1 | 8
as, =5|—3(3)+l‘ ‘:5!—9“'1‘ 25‘—8[ 2524

1 1 1
a, = 5|—3(2)+1| :5\—6+]| :5|_5| =

| | 1 1
s =5|—3(1)+2‘ = 5‘—3+2‘ =5‘—1] ¢

1 1 1 4
@y =§|_3(2)+2| =5[_6+2| =E[—4‘ - 5:2

1 1 I 7
3 = E|_3 (3) +2‘ = 5‘——9 +2‘ :5‘~7‘ =

1 I
a, =-2-\-3(1)+3\ =§\-3+3| =0

1 1 i, . B
(1'23=-2"‘—3(2)+3|=5‘“6+3‘=5‘—J‘='2—

1 1 1 6
aﬂ:5‘—3(3)‘!—3‘:5‘—9+3|:5|—6}_—“5:3
1 ; 1, . 1 1

QM=5|—3(l)+4‘=E—J+4|=5‘1|=5

1 | 1 2
ayy = £|—3(2)+4| 25‘—6+4| =§|—2‘ = 5: |
1 1 1 5
a34 = 5"3(3)4'4‘ - 5|—9 +4‘ = 5'—5‘ =5
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o b —
<o
b | =

b

A M|
W W

SN
| n

Thus, the required matrix is

(ii) a;=2-j;i=123 j=1,2,3,4

A

Il
o L —

Thus, the required matrix is

Question 6:
Find the value of x, y and z from the following equation:

4 3 y z
() [x SHI 5}
x+y 2 6 2
(ii) [5+Z xy]:[5 3)

xtptks

0
x+z |=|5
(i) y+z 7
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(i)

(i)

(iii)

4 3) (v z
x 5) (15
As the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:
x=1,y=4and z=3

x+y 2) (6 2
5+z xy 15 8
As the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:
x+y=6

2

We know that (a—b) =(a+b) —4ab
= (x-y) =(6) -8x4

Equating Xx—y=2 and x+y =6, we get x=4,y=2
Similarly, Equating X—¥=-2 and X+y =6 we get X=2,y=4

Thus, x=4,y=2,z=0 or x=2,y=4,2z=0

xX+y+:z 9
x+z |=|5
y+z 7

As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

X+y+z= "(D
x+z=5 el 2)
y+z=7 :(3)
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From (1) and(z), we have
=>y+5=9
= y=4

From (3), we have
=4+z=17
=z=3

Therefore,
= x+z=5
=x+3=5
=X=12

Thus, X=2,y=4,z=3

Question 7:

Find the value of @.b,¢ and d from the equation:

a—b 2a+c B -1 5
2a—-b 3c+d] |0 13

a—-b 2a+c =1 B

2a—b 3c+d) |0 13
As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

a-b=-1 (l)

2a-b=0 .(2)

2a+c=5 (3)

3c+d =13  ..(4)
From (2),

b=2a

Putting this value in (1) ,
=>a-2a=-1

=a=1
Hence,

=b=2
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Putting a =1 in (3),
= 2(I)+¢c=5

=e=3

Putting ¢ =3 in (4),
=3(3)+d =13
=d=4

Thus, a=1,b=2,c¢=3 and d =4.

Question 8:

A=[q, J is a square matrix, if
(A) m<n (B) m>n (C)m=n (D) None of these

It is known that a given matrix is said to be a square matrix if the number of rows is equal to
the number of columns.

A= [a.l . .
Therefore, ¥ Jmen 18 @ square matrix, if m =n.

Thus, the correct option is C.

Question 9:
Which of the given values of x and ¥ make the following pair of matrices equal

3x+7 5 0 y-2
vyl 2=3x||8 4

-1 -2 -1 -2
x:—jy:'? . y:7’x:— X=—,y=—
(A) 3 (B) Not possible to find  (C) 3 (D) 3 3

[Sx +7 5 } [0 P 2}
The given matrices are | ¥ +1 2-3x|and [8 4
Equating the corresponding elements, we get:
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3x+7:0:>x=”??

y-2=5=y=7
y+1=82y=7

2—3,\‘=4:x:7

o)
We find that on comparing the corresponding elements of the two matrices, we get two
different values of x, which is not possible.

Hence, it is not possible to find the values of x and ¥ for which the given matrices are equal.

Thus, the correct option is B.

Question 10:
The number of all possible matrices of order 3x3 with each entry 0 or 1 is:
(A) 27 (B) 18 (C) 81 (D) 512

The given matrix of the order 3x3has 9elements and each of these elements can be either 0
or 1.

Now, each of the 9 elements can be filled in two possible ways.

Hence, by the multiplication principle, the required number of possible matrices is 2°=512.

Thus, the correct option is D.
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EXERCISE 3.2

Question 1:
2 4 1 3 -2 5
A= ,B= ,C=
Let 3 2 -2 5 3 4] Find each of the following:
(i) A+B
iy A-B
iy 34-C
(ivy AB
v) BA
(i) A+B
2 4 1 3
= +
3 2 -2 5
2+1 4+3J
=%
3-2 2+5
3 7}
=
1 7
(i) 4-B
2 4] [1 3)
= 5z
3 2 -2 5
2-1 4-3
=
3+2 2-5
1 1
=
5 3
(iii) 34-C

(2 4\ (=2 5
=3 =
3 2 3 4
3x2 3x4 =2 8
j —
3x3 3x2 3 4
6+2 12-5
=
9-3 6-4
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(V) BA

Question 2:
Compute the following:

o |

(i)

(iii)

(iv)

o o

b +¢? .. 2ab  2bc
a’ + b’ —2ac —2ab

a’+b’

2 2
a +c

-1 4

COS2 X

< 2
sim-x

2 41 3
3 2}[—2 5]
2(1)+4(-2) 2(3)+4(5)J
3(1)+2(-2) 3(3)+2(5)

2-8 6+20
3-4 9+10

-6 26
-1 19
(1 3)(2 4
-2 5){3 2

1(2)+3(3)  1(4)+3(2) ]

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

2+9 4+6
—4+15 -8+IO]
11 10
11 2)

a b
b a

) .2 2
sin” x siIn" X Ccos™ X
2 T 2 . 2
COS X COs X s x
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o o)

a+a b+b
—
—b+b a+a

2a 2b
_
0 2a

a+b b+’ N 2ab  2bc
(i) a+c¢’ a+b’ ) \2ac -2ab

N a’*+b*+2ab b+ +2bc
_a2+cz—200 a’ +b*=2ab

_ [(mb)? (b+c)2]
(a=¢) (a=b)

-1 4 -6 12 7 6

16|+ 8 0 5

5 3 2 4
-1+12 4+7 -6+6
=| 8+8 5+0 1645
2+3 8+2 5+4
1 11 0
=16 § 21
5 10 9

cos’x sin’x sin®x cos’x
2 + -
(v) \sin’x cos’x) \cos’x sin®x

{cos3 x+sin’ x sin® x+cos’ xJ

(iii)

.2 2 2 .2
SIN” X+CO08" X COS™ X+s8mn x

Question 3:
Compute the indicated products:

N
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(iii)

(iv)

(v)

(vi)

P

(1)

=

0

a(a)+b(b)
~b(a)+a(b) —b(-b)+a(a)
a* +b*
~ab+ab b +d’

a’+b*

a(—b)+b(a)]

—ab+ ab}

0
a*+b*
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:’[;(ms(z) 2(2)+3(3) 2(3)+3(1)]
[

2 3 4\(1 -3 5
[3 4 5]{0 2 4}
(v) \4 5 63 0 5
2(1)+3(0)+4(3) 2(-3)+3(2)+4(0) 2(5)+3(4)+4(5)
=| 3(1)+4(0)+5(3) 3(-3)+4(2)+5(0) 3(5)+4(4)+5(5)
4(1)+5(0)+6(3) 4(-3)+5(2)+6(0) 4(5)+5(4)+6(5)
4 0 42
=18 -1 Sé}
(22 -2 70

[j ;][1 0 1)
W L1 -1 21
2()+1(-1)  2(0)+1(2) 2(1)+1(1)]

=|3()+2(-1) 3(0)+2(2) 3(1)+2(1)
~1(D)+1(=1) =1(0)+1(2) -1(1)+1(1)

1 2 3
=|1 4 5

-2 2 4

2 =3
3 -1 3

1 0
= @ 2

31

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

1(2)+0(1)+2(3) —1(=3)+0(0)+2(1)

14 -6
—
4 5

(vi)
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Question 4:

},then compute (4+3B) and (8-C) . Also,

o N

2
5 0

1
1

-[

A
If

B N
o o o
. >
O ¢ ; —_—— R 7 A5
_ o I To T o SF 9 O
o o p—
a) e =) i3a_/_ T
+ —
~ el +
— — + o —~ e
I + /.|\_ R
(5} ————o = o
3 p—

_ f = | & F 8ono:n SIR=
] _ — AT o
% NS — ) ae — -
= - -t Ot | T LN
-

= I I [ [ ©
= — —— |
& 2 < g
= + [ b
B ~ q ) +

(4+B)-C
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Question 5:

o ;3 23
3 3 5 5
q=|l 2 4 g=|1 2 %
3 3 3 5 5 5
7 5 & 78 £
If 3 3) and 5 5 5/, then compute 34-5B.
Solution:
2 1.2 122 4
3 3 5 5
34-3p-3% = 2|51 & 2
3 3 3 5 § 5
I 2 (L8 2
3 3) \5 5 5
2 3 5\ (23 5) (000
=1 2 4|-|1 2 4|=/10 0 0
7 6 2 7 6 2 0O 0 0

Question 6:

cos@ sinf@ ] sinf@ —cos@
cosf| +sin 6 X
Simplify —-sinf cos6 cos@ sinf )

Solution:

cosf sinf ) sinf@ —cosf
cos6 +sin@

—sinf cos@ cos@ sinf

cos’ 0 cosGsinQJ [ sin’ 6 —sinﬂcost?}
= +

—sin@cos@  cos’ O sin@ cosO sin* @
. cos’ @ +sin’ B sin6 cos O —sinB cosO
—sinB@cos@ +sinf cos O cos’ B +sin’ @
1 0
o,
0 1

Question 7:

Find X and Y, if

[7 OJ (3 0]
X+}]: X—Y:
(i) 2 5)and 0 3
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2X+3Y=[2 3] 3X+2}’:[
(i) 4 0) and 1

0 X—i-}’:[; 2] (1)

Adding equations (1) and (2) ,
7 0 30
<3 3o 3
2. 5 0 3
(10 0
L2 8
1(10 0]
X==
22 8
(50
\1 4

Now,

2X+3Y:[i 3] (1)

3X+2Y:( 2] _52} .(2)

(i)

Multiplying equation (1) by 2,

4 0

4 6
4X+61’=[ ]
8 0

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

.(3)
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Multiplying equation (2) by 3,

3(3X +2Y) =3[ : _2]

-1 5
6 -6

9X+6y=[ ] ..(4)
-3 15

From (3) and (4),
(4X+6Y)—(9X+6Y)=[: g]—[i 1_:]

4-6 6+6
—-5X =
8§+3 0-15

-2 12
—S5X =
[

A2 12
xX="
5[11 —15}

2 12
| s s
A,
5

Now
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:»2X+3Y:[2 3]
4 0

S
5 5 5 3
=23 S 5 +3Y =
~11 4 0
— 4
5
4 24
5 5 2 3
=) 2 2 |y3p=
-22 4 0
e
5
4 24
2 3 T "=
=37 = J_S 5
4 0) | -2
: =E %
5
6 39
:>3Y=4325
= =f
D
6 39
:’Y:%zfz S
== -6
5
2 I3
q
A
5

Question 8:

3 2 1 0
Yz[ ] 2X+Y=[ ]
Find X , if 1 4)and =3 24
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Question 9:

o 20 o)
Find x and »,if \0 x) {1 2) {1 8)

1 3) (y 0) (5 6
=2 + =
o 0 G )
2 6 y 0 5 6
= + B
0 2x 1 2 I8
2
_[2tY 6 _ 56
1 2x+2 1 8
Comparing the corresponding elements of these two matrices,

2+y=>5
= y=3

2x+2=8
==

Therefore, x=3 and ¥=3.
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Question 10:

X iz 1 -1 3 5
[ ol 2l o
Solve the equation for X,¥.Z and ¢ if \V ¢ 0 2 4 6)
X z I -1 35
=2 4
MR O I
2% 2z 3 3 9 15
=Y +
2y 2t 0 6 12 18
2x+3 2z-3 9 15
e =
2y 2t+6 12 18

Comparing the corresponding elements of these two matrices,

I
L

g

2x+3=9
=2x=6
=5.0=3

2y =12
=>y=6

2z-3=15
=2z=18
=z=9

2t+6=18
=2 =12
=t=6

Therefore, X=3,y=6,2=9 and t=6.

Question 11:

HEWY
x| |+y =
If \3 1 5 ], find values of x and V.
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=)o (V)(5)
-2 ;(‘;’J

1

Qx—p
5 x}zl
3x+y 5

Comparing the corresponding elements of these two matrices,

2x—y=10 (])

3x+y=5 wi(2)
By adding these two equations, we get

5x =15

=>x=3

Now, putting this value in (2)
=3x+y=5
= ypy=5-3x
= y=5-3(3)
= p=5-9
= y=—4

Therefore, x=3 and ¥ =4.

Question 12:

Fol
Given \z w) \-1 2w) \z+w 3 ) find values of WX, and z.

Jx oy x 6 4  x+y
=3 = +
z w -1 2w z+w 3

- 3x 3y) ( x+4 6+x+y
3z 3w) |—l+z+w 2w+3

Comparing the corresponding elements of these two matrices,
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=3x=x+4

=2x=4
Sx=2
=>3y=6+x+y
=2y=6+x
=2y=6+2
=2y=8
=y=4

=3w=2w+3

=w=3

=3z=-14+z+w

=>2z=w-1
=2z=3-1
=2z ==72
=g

Therefore,x=2,y=4,z=1 and w=3

Question 13:
cosx —sinx 0

F(x): sinx cosx 0

If 0 0 1), show that F(x}F(y)=F(x+y),

cosx -sinx 0

F(x): sinx cosx O

It is given that 0 0 ]
cosy -siny 0
F(y) =|siny cosy 0
Then, 0 0 I
Now,
cos(x+y) —sin(x+y) 0
F'(x+y): sin(x+y) cos(x+y) 0
0 0 I
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cosx —-sinx 0\ cosy —-siny 0
F(x)F(y): sinx cosx Of[siny cosy 0
0 0 1 0 0 1
cosxcosy—sinxsin y+0 —cosxsiny-sinxcosy+0 0
=|sinxcos y+cosxsin y+0 —sinxsiny+cosxcosy+0 0
0 0 0
cos(x+y) —sin(x+y) 0
=|sin(x+y) cos(x+y) O
0 0 1
=F(x+y)

Therefore, F(x)F(y)=F(x+y)

Question 14:
Show that

1 2 3)yY-1 1 0 -1 1 0} 3
01 00 -1 1|#[0 -1 _14(0 1 0
1 0\2 3 4 2 3 4)1 10

—_
~
[a—

6 7)s AlEte etomrt)
10-3  5-4
“l12+21 6+28}

(7 1
(33 34
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2 1\(5 -1 (2(5)+1(6) 2(~1)+1(7)
(3 4}[6 7J= 3(5)+4(6) 3(-1)+4(7)J
(1046 -2+7J
15+24 -3+28
(16 5
139 25]

5 -1)(2 1) (2 1)(5 -1
Thus, \6 7 )3 4) (3 4)l6 7

1 2 3)-1 1 0) (-1 1 0)1 2 3

0 1 0[l0 -1 1[0 -1 1]f0 1 0
gy 1 ojlz 3 4) (2 3 4)(1 10

12 3)(=1 1 0) (1(=1)+2(0)+3(2) 1(1)+2(=1)+3(3) 1(0)+2(1)+3(4)
0 1 0f[0 -I 1}: 0(=1)+1(0)+0(2) 0(1)+1(=1)+0(3) 0(0)+1(1)+0(4)
11 o0)l2 3 4 0(2) 1(1)+1(-1)+0(3) 1(0)+1(1)+0(4)

L1(=1)+1(0)+

5 8 14
=0 -1 1
(-1 0 1

-1 1 0)(1 2 3) ( -1(1)+1(0)+0(1) -1(2)+1(1)+0(1) -1(3)+1(0)+0(0)
{0 -1 1}[0 1 0} 0(1)+(-1)(0)+1(1) 0(2)+(-1)(1)+1(1) 0(3)+—1(0)+1(0)]

2 3 4)l1 1 0) [ 201)+3(0)+4(1)  2(2)+3(1)+4(1)  2(3)+3(0)+4(0)

-1 -1 -3
=1 0 0
L6 11 6

2 3)(-1 1 0} (-1 1 0)1 2 3
10{0 —11#{0 -1 1}{010}
1 o)l2 3 4) 12 3 4110
0 1
13]
-1 0

—_— O
p—
—

Thus, (

Question 15:

— N

Find 4° -54+61 , if
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A =44
2 0 1

=(2 1 3
1 -1 0

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

=| 2(2)+1(2)+3(1) 2(0)+1(1)+1(1) 2(1)+1(3) +3(0)

1(2)+(=1(2)+0(1) 10)+(-HM)+0(=1) 11)+(-1)(3)+0(0)

4+0+1 0+0-1 2+0+0

=(4+2+3 0+1-3 2+3+0

2-240 0-1+0 1-3+0

5 -1 2
=19 -2 5
0 -1 =2
Therefore,
5 -1 2 2 01 1 0 0
A -54+61=19 2 5 |-5|2 1 B}rﬁ{{) 1 0
0 -1 =2 1 -1 0 0 0 1
5 -1 100 0 5 6 0 0
=9—25—10515+[060J
@ =] =2 5 0 0 6
5-10 -1-0 2-5 6 0 0
=9-10 -2-5.5- 15J+[0 6 OJ
0-5 —1wQ¥2-0) (0 0 6
-5 -1 6 0 0
=-1 -7 -10|+|0 6 0}
-5 4 =2 0 0 6
1 —-1 -3
= -1 -1 -10
5 4 4
Question 16:
1 0 2
A=|0 2 1
If 2 0 3) prove that 4 —64°+7A4+21=0.
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A =AA

1 0 2)1 O
0 2 110 2
2 0 312 0

5 0 8
2 4 5
8 0 13

Now,

4=

A4
50 8

8 0 13

21 0 34
12 8 23
34 0 55

Therefore,

A3

—6A*+74+2I =

1 0
2 4 5|0 2
2 0 3
5+0+16 0+0+0
240410 0+48+0 4+4+15
8+0+26 0+0+0 16+0+39

21
12
34
21
12
34

2
1
3

2
1

1+0+4 0+0+0 2+40+6
0+0+2 0+4+0 0+2+3
24+0+6 0+0+0 4+0+9

10+0+24

L o o w O

0

34
23
55
34

23
55

21+7+2
124+0+0
34+14+0

5
=16):2
8
30
—=| 12
48

0 8 1 0 2 1 00
4 5 |+7(0 2 1{+2/0 1 0
0 13 2 0 3 0 0 1
0 48 7 2 00
24 30|+ 0 14 7 +[ 0
0 78 14 0 21 0 2
0+0+0 34+14+0 0 48
8+14+2 23+7+40 |—|12 24 30
0+0+0 55+21+2 48 0 78
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30 0 48 30 0 48
=12 24 30|-|12 24 30
48 0 78 48 0 78

000
=0 0 0[=0
000
Hence, A’ —64>+74+21=0.

Question 17:

A_{_’a —2] 1_[1 0]
If 4 -2) and 0 1) find k sothat 4> =kA-21.

T

(3(3)+( 2)(4) 3(-2)+(- 2)% 2)}

4(3)+(-2)(4) 4(-2)+(-2)

[l )
NER SN
S

1 =2 [3k—2 —ZkJ
:> =

[ —
|
=

4 -4 Ak —2k-2

Comparing the corresponding elements, we have:
3k-2=1
=3k=3
k=1

Therefore, the value of ¥ =1,
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Question 18:

0 —tang
A=

a
tan — 0
If Z and 7 is the identity matrix of order 2, show that

J’+A::([—A)(

cosat —sina
sinet  cosa

LHS =71+ 4
1 0 0 —tan —
o 1) «
tan — 0
2
| —tan —
= - !
) ()
tan — ]
2


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cosaL  —Siho
RHS:(I_A) sinct  cosct

o

RIS 0 —tanE cosa —sina
llo 1 o SINGt  COS®X
tan

1 ta,nE .
2 {coscc —smcc}
1

o SN COS&
—tan —
2

. o . o
cosx +sinctan— —sine+cosctan—
2 2
o . . le'4
—cosatan—4+sina sin@tan—-+cosa
2 2
e e o & e & & o
1-2sin® — +2sin — cos —tan — ~28in—cos—+| 2cos’ ——1 [tan—
2 2 2 2 2 2 2 2

—| 2¢cos’ E—1 tang—k2singcosE 2singcosgtang+l— 2sin® &
2 2 2 2 2 2 2 2

1-2sin? L4 2sin2 & —2sinZcos L4 2sinLcos L —tan &
_ 2 2 2 2 2 2 2
—2sin Fcos S +tan L+ 2sin & cos & 2sin? & +1-2sin2 %
2 2 2 2 2 2 2
1 —tan —
= 2 ~(2)
tan — 1

Thus, from (1) and (2) , we get
1+A=(1—A){

coso —sinfx]

siha cosa

A trust fund has 330000 that must be invested in two different types of bonds. The first bond
pays 5% interest per year, and the second bond pays 7% interest per year. Using matrix
multiplication, determine how to divide ¥30000 among the two types of bonds. If the trust fund
must obtain an annual total interest of:

(i) 1800

(i) 2000
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(1)

(ii)

Let Xx be invested in the first bond. Then, the sum of money invested in the second bond

will be 2(30000—x)

It is given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.
Theretfore, in order to obtain an annual total interest of 1800, we have:

5]
100 o
[x (30000-x)]  |=1800 {S.[forl_vear=rmm}
100
7
100 ]
7(30000 - x
I  JON00F) 0,

100 100
= 5x+210000—7x =180000

= 210000 - 2x =180000
= 2x=210000-180000
= 2x=30000

= x=15000

Thus, in order to obtain an annual total interest of X1800, the trust fund should invest
X15000 in the first bond and the remaining X15000 in the second bond.

Let Rx be invested in the first bond. Then, the sum of money invested in the second

bond will be Z(30000—x)
Therefore, in order to obtain an annual total interest of 2000, we have:

5
100
[x (30000-x)] =2000
7
100 ]
_ Sx  7(30000-x) o

100 100
= 5x+ 210000 - 7x = 200000

= 210000 - 2x = 200000
= 2x=210000-200000
= 2x=10000

= x=5000

Thus, in order to obtain an annual total interest of X1800, the trust fund should invest
%5000 in the first bond and the remaining ¥25000 in the second bond.
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Question 20:
The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10

dozen economics books. Their selling prices are X80, 260 and ¥40 each respectively. Find the
total amount the bookshop will receive from selling all the books using matrix algebra.

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

80
12[10 8 10]| 60 |=12[10(80)+8(60)+10(40)
40
=12(800+480+400)
=12(1680)
=20160

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

Question 21:

Assume X.Y.Z,W and P are matrices of order 2x7,3xk,2x p,nx3 and pxk respectively.
The restriction on %k and 2 so that PY +WY will be defined are:

(A) k=3, p=n (B) k is arbitrary, p =2

(C) P is arbitrary, k =3 (D) k=2,p=3

Matrices £ and Y are of the orders P>k and 3xk respectively.
Therefore, matrix £Y will be defined if k=3.

Consequently, £Y will be of the order pxk.

Matrices W and Y are of the orders nx3 and 3xk respectively.

Since the number of columns in W is equal to the number of rows in ¥, matrix WY is well-
defined and is of the order nxk .

Matrices £Y and WY can be added only when their orders are the same.

However, PY is of the order %k and WY is of the order nxk .
Therefore, we must have 7 =7,

Thus, k=3 and P =7 are the restrictions on 7.k and P so that PY + WY will be defined.

The correct option is A.
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Question 22:

Assume X.Y,Z,W and P are matrices of order 2xn,3xk,2xp,nx3 and pxk respectively.
If n= p  then the order of the matrix 7.X —5Z is:

(A) px2 (B) 2xn

(C) nx3 (D) pxn

Matrix X is of the order 2xn.
Therefore, matrix 7X is also of the same order.

Matrix Z is of the order 2% p,i.e., 2xn [Since "=p]
Therefore, matrix 5Z is also of the same order.

Now, both the matrices 7X and 5Z are of the order 2xn.

Thus, matrix 7X —5Z is well-defined and is of the order 2xn.

The correct option is B.
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EXERCISE 3.3

Question 1:
Find the transpose of each of the following matrices:

1 5
3 s

Gip (23 1

5

gl L

2

(i) Let 1
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Question 2:

J , then verify that

A+ B

(A+B)

(i)

(4-B) =4'-B'

(i)

It is given that

Hence, we have

2 3
5 79
1

(4+B)
-2

(1)

Hence,

-5 6 -]
3 9.4
-2 QA2

(A+B)'_[

Now,

2 9

A+ B

A’+B’.

Thus, (4+B)
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-1 2 3 -4 1 -5 3 1
(A-B)=[5 7 9|-|1 2 0|={4 5
(ii) -2 11 1 3 1 -3 -2
Hence,
3 4 3
(4-B) =|1 5 =2
8 9 0
Now,
-1 5§ 2 (4 1 1
A-B'=| 2 1 |-l 1 2 3
3 1 -5 0 1
3 4 3
=1 5 2
8 9 0

Thus, (A_B) =A4'-B

Question 3:
3 4
A'=-1 2 _ [—1 2 IJ
Bl
If 0 1) and 1.2 3) then verify that

() (A4+B)=A+B

i) (4-B)=4-B

It is known that 4= (A!)
Hence,

-1 1

(3 1o B=|2 2
4 2 1)and 1 3

[3 el 0] (—1 > 1} (2 1 1}
A+B= + =
(i) 4 2 1 1 2 3 5 4 4
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Therefore,

25
(A+B) =| 1 4

1 4
Now,

3.4) (-1 1) (25
A+B'=|-1 2|+ 2 2|=|1 4

o 1) (1 3) (1 4

Hence, (d4+B) =A'+B’

(3 -1 0] (—1 2 1} [4 -3 —1]
A_B: - —
(ii) 4 2 1 1 2 3 3 0 =2

Therefore,
4 3
(4-B) =[-3 0
-1 -2
Now,
3 4) (-1 1 4 3
A-B'=[-1 2|-|2 2|=[-3 0
0 1 3 =IN2
Hence, (A_B)r =A4'-B\
Question 4:

7 ) ) et
If 1 2) and 1 2,thenﬁnd(A+2B).

It is known that 4= (A')I.
Therefore,
-2 1
A=
5 4

Now,
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-2 1 -1 0
A+2B= +2
3 2

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

Question 5:

For the matrices 4 and B, verify that (4B) =B'A where
1

A=|-4|,B=[-1 2 1]

(ii) 12

A=|—4
(i) Itis given that 3 and‘Bz[_1 2 1]
Hence,
1
AB=|-4|[-1 2 1]
_3
[-1 2 1
=4 -8 —4
-3 6 3
Therefore, 7
<l 4 3
(AB) =| 2 -8 6
1 4 3
Now,
-1
B'=|2

A'=[1 —4 3] and


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

BA=| 2|1 4 3]

-t 4 -3
=2 -8 6
1 -4 3

0
A=|1
(ii) TItis given that 2 andB:[1 5 7]
Hence,
0
AB=|1|[1 5 7]
12
0 0 0
=1 5 7
2 10 14
Therefore,
01 2
(4B) =[0 5 10
0 7 14
Now,
1
B'=|5
A’:[o 1 2] and
Therefore,
1
BA=|5|0 1 2]
7
0 1 2
=10 5 10
0 7 14
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Thus, (AB)' =B4A’

Question 6:
COsSdc

A:[ ,
—SIna

sina
A —_
—cosa

If

(i)

(i)

(1)

(ii)

sina J
cosa ) then verify A'd=1

COSG]
sina ) then verify 4'4=1

i (cosoc sinaj
It is given that —sina  cosa

Therefore,

Now,

f

A4

|

Thus, A'4=1

cosa  —sino
sino.  cosa

cosa —sinda cos sinao

sina  cosa J\ —sina  cosa

(cosa cosa +(—sina)(=sine) sinecosa +(—sina)cosor
SIN ¢ COS & +cosa(—sinoc) Sin ¢ SIN ¢ + COSC COS

cos’ & +sin’ & SIN@ COSQ —SINa Cos

. . . 2 2
\ SIN& COSA —SINa COsS sin”" o +Ccos” &

IOJ
0 1

I

P (sina cosa}
It is given that —cosa  sina

Therefore,

Now,

r

|

sino —cosoc]

cosa  sina
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A sin@  —cose |[ sina  cos¢
_\cosoc sin J\ —cosa  sina
(sinasina +(—cosa)(—cosar) sine cosar +(—cosa)sina
_& sina cosa +sina (—cosar ) sino sino +cosa cosal
3 cos’a +sin’a sinQ cosa —sina cos
sinc cosor —sina cosa sin® o +cos” a
(1 0}
0 1
=T
Thus, A'4=1
Question 7:
1 -1 5
A=[-1 2 1
()  Show that the matrix 501 3)i5a symmetric matrix.
0 -1
A=[-1 0 1
(i)  Show that the matrix I =10 )5 a skew symmetric matrix.
1 -15
A=|-1 2 1
(i) 5 4 3

1 -1 5
-1 2 1
5 1 3

Now,
A=
=A

Hence, A is a symmetric matrix.

0 1 -1
A=-1 0 1
(ii) 1 -1 0
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A=|1 0 -1

=—A4

Hence, A is a skew symmetric matrix.

Question 8:

1 5

A=
For the matrix [6 7], verify that

(i)
(ii)

(A+4') jsa symmetric matrix.

(A=4) is a skew symmetric matrix.

3 M( 1 5)
It is given that 6 7

, (1 6]
A —_
Hence, 57

(i)

1 5 1 6 2 11
6 7 8 i 11 14
Therefore,

C (2011
A+ A) =
[dend) [11 14]

=(4+4')
Thus, (4+4) is a symmetric matrix.
1 5 1 6 0 -1
ol T
6 7 5 -1 0
Therefore,

(A=#] - [—01 {1)]

<[y o)

——(4-4"
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Thus, (A4=4) is a skew symmetric matrix.
Question 9:

0 a
1 , 1 , A=|—-a 0
Find E( +A)and E(A_A),when -b —c
0 a b
A=l-a 0 ¢
It is given that b - 0
Hence,
0 —a -b
A'=la 0 -c
b ¢ 0
Now,
0 a b 0 —a -b
(A+A')=l-a 0 c|+|la 0 -=¢
-b — 0 b ¢ 0
0 0 0
=10 0 0
0 00
Therefore,
0 0 0
%(/HA'): 0 0
0 0 0
Now,

0 a b 0 —-a -b
(A-A')=|-a 0 c|-|la 0 -
-b - 0 b ¢ 0

0 2a 2b
={-2a 0 2
26 -2¢ 0

Thus,
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Question 10:
Express the following as the sum of a symmetric and skew symmetric matrix:

L)
(i) 1 -1

6 -2 2
-2 3 -1
3 3 -
2 2 1
-4 =5 2

(iii)

1 5]
i -1 2

Let
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Now,
(3 3
P =
3 -1
=P
1 ,

P=—(A4+4) . . .
Thus, 2 is a symmetric matrix.
Now,

3 5 3 1
A-A)= ~
( ) [l —IJ (5 —1]
(0 4
4 0
Let
1
=—(4-4'
0=1(4-4)
_1(0 4
“2(4 0
(0 2
=20
Now,
o-0 2
2 0
=-0
1 '

0=L1(4-1), -

Thus, 2 is a skew symmetric matrix.

Representing 4 as the sum of £ and @
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peo-[? 3).(0 2
ol A5

6 =2 2
A=(-2 3 -1
(i) Let 2 -1.3
Hence,
6 -2 2
A=|-2 3 -1
2 -1 3
Now,
6 -2 2 6 -2 2 12 -4 4
(Ad+d)=| 2 3 -1|+[|2 3 -1|=|-4 6 -2
2 -1 3 2 -1 3 4 -2 6
Let
P=—(4+4
12 -4 4
wll ol § B
: 4 -2 6
6 2.2
=-2 3 -l
[2 -1 3
Now,
6 -2 2
P’—[—2 3 -
2 -1 3
=P
B fdadl o
Thus, 2 is a symmetric matrix.

Now,
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(A-A)=|-2 3 -1|-|-2 3 -l
2 -1 3 2 -1 3
0 00
=0 0 0
0 00
Let
1
=—(4—-4'
0=1(4-4)
i 0 0 0
=—|0 0 O
2
000
0 0 0
=0 0 0
0 00
Now,
0 00
0=|0 0 0
0 0 0
--0
1
=—(A-A'
Thus, © 2( )is a skew symmetric matrix.

Representing 4 as the sum of P and @:

6 =2 2
P+O=|-2 3 -1[+|0
2 -1 3 0
6 -2 2
=-2 3 -l
2 -1 3
=4
3 3 -
A=-2 =2 1
(i) Let -4 =5 2

Hence,
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Now,

Let

P

Thus,

Now,

3
+| 3

P=1(4+4)

-2
-2

4
-5

is a symmetric matrix.
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3 3 -1 3 -2 -4

(A-A)=|-2 2 1|-|3 =2 -5
-4 -5 2 -1 1 2
0 S5 3
=-5 0 6
-3 -6 0
Let
0=3(4-4)
2
i 0 5 3
=—| =5 0
2
-3 5 8
a > 2
2 2
=2 0 3
2
= 30
2
Now,
g = =2
2
5
r= 2 0 _3
0 2
2 30
2
=0
0=1(4-4) -
Thus, = 2 is a skew symmetric matrix.

Representing 4 as the sum of P and O:
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(iv)

Let

Let

Now,

Thus,

Now,

P+Q=

1 2
P
-3

1
P=—(4+4
5 (4+A)

1 S (o 2

7 2 2

2 242 0
2

2 2|2 4
2

g =

2

5 2

is a symmetric matrix.

[FSTEEN (G| RO
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Let
1
——(4-4'
0=1(4-4)
1[0 6
“2l-6 0
(0 3
300
Now,
o
30
=0
1 '
0=L(4-21), N
Thus, 2 is a skew symmetric matrix.

Representing 4 as the sum of £ and @

rro-(; ¥ o)
3

A

Question 11:

If 4.8 are symmetric matrices of the same order, then 4B—BA is a
(A) Skew symmetric matrix (B) Symmetric matrix
(C) Zero matrix (D) Identity matrix

If Aand B are symmetric matrices of the same order, then
A=4gand B=B (1)
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Now consider,

(AB- BA) =(AB) —(BA) { (4-B) = A’—B'J
— B4~ A'B [ (4B) = B’A’]
= BA-AB [ from (1) ]
~ (4B~ BA)

Therefore,

(4B -BA) =—(AB-BA)
Thus, AB - BA is a skew symmetric matrix.
The Correct option is A.

Question 12:
(cosa —sina

sine cosa ], then 4+ A4 =1 if the value of « is:

If
T T
(A) 6 (B) 3
3r
©) = D) 2.
( cosa —sina ]
It is given that sina cosa
Hence,
A':[ co.so: sina)
—SsSinao  COos
Now,
A+A' =1
Therefore,

cosa —sina) [ cosa sinc I 0
[sinoc cosa }{—sina cosa)z[o ]J
2cosa 0 1 0
[ 0 2cosa]=[o 1]

Comparing the corresponding elements of the two matrices, we have:
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=2cosa =1

= Ccosa =

2| —

o1
=a=c0s —
2
T
N
3

Thus, the correct option is B.
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EXERCISE 3.4

Question 1:
I -1

Using elementary transformation, Find the inverse of the matrix [2 3 ], if exists.

2 %)
i
Let 2 3

We know that 4 =14

Therefore,
1 -1 1 0
= =| . A
2 3) o 1}
1 -1 1 0
=5 = A (R, >R,—2R)
0 3 -2 1 B 6
oy [ 1R I
= =2 1|4 R, > —R,
0 1 — = 5
55
3 1
1 0 5 5
= =12 2|4 (R —>R +R.)
01721 :
5 &
3 1
=4 = N\
=21
53 A
Question 2:

21

Using elementary transformation, Find the inverse of the matrix (1 1], if exists.

s 1
A=
Let l. 1

We know that 4 =14

Therefore,
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Question 3:

Using elementary transformation, Find the inverse of the matrix [

b
A:
Let 2 7

We know that

Therefore,

Question 4:

Using elementary transformation, Find the inverse of the matrix [

[+ 1
A —_—
Let 5 7

We know that

A=14

A=14

(R >R -R)

(R, > R,—R)

(R, > R,-2R)

(R >R -3R,)

1

2.3
§ 7

3

2 7

J, if exists.

}, if exists.
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Therefore,

2 3) (1 0
= = A
(5?}(01
3) (1
1Y Sl=lz Yla
5 7) 01
i 2L g
= ‘-21:2~ A
g == [ 1
2 2
10 13
= ~11=| =5 A
o 17|12
2 2
1 0) (-7 3
— e JA
0 1 5 2

Question 5:

Using elementary transformation, Find the inverse of the matrix [

2 1
;)
Let 7 4
We know that 4 =14
Therefore,

(R, >R,-5R)

(R = R +3R,)

(R, > -2R)

2

7 4

1

J, if exists.
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1 |
1 — — 0
= 2=\ 2 A
7 4 0 1
i | [ 8
= %:27 A
0 —| |[= 1
2 2
I 0 4 -1
= = _: A
o LI71ZL
24 A2
1 0 4 -1
= = A
0 1) (-7 2
4 -1
= A" =
-7 2

Question 6:

Using elementary transformation, Find the inverse of the matrix [

3]

A =

Let I3

We know that 4 =14

Therefore,

(R, >R,~7R,)

(R, =R, —R,)

(R, >2R)

2 8
1 3

], if exists.
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2 5 1 0
=5 3o 1)
1 3 0 1
Oy |
1 = — 0
= 21=(2 A
1 3 0 1
12 (L g
= f — 2] A
0 — = I
2 2
1 0 3 -5
= = [ A
o 47|22
2
0 ('3 -5
= 2 A
0 1) -1 @

Question 7:

Using elementary transformation, Find the inverse of the matrix [

[+ 3
A:
Let 5 2

We know that 4 =14

(R, >R, —R))

(R, >R -5R,)

(R, > 2R,)

3

5 2

1

], if exists.
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Therefore,

301 10
s z)zA(o 1]
:fl ]]—A[l OJ (C,—>C -2¢,)
12 -2 1 S
sf 0)=A(1 _1] (€, =s6;=8)
11 2 3 G
e UJ:A[Z _l] (C, > C-C,)
0 ] - 3 1 1 2

Question 8:
4 5

Using elementary transformation, Find the inverse of the matrix (3 ‘J , 1f exists.

HH
iz
Let 3 4

We know that 4 =14

Therefore,
4 5\ (10
=13 4]{0 1)’4
1 (1 -1
=, 4]{0 ]]A (R > R —-R,)
s 1]:[1 _IJA (R, > R,-3R)
01) (-3 4 F
L 0]:[4 _SJA (R >R -R,)
0 1) (-3 4 F TR

Question 9:
3 10

Using elementary transformation, Find the inverse of the matrix [2 7 ], if exists.
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(3 10]
A=
Let 27

We know that 4 =14

Therefore,
(3

]

(1

2

Question 10:

Using elementary transformation, Find the inverse of the matrix [

(5 2)

4=

Let -4 2

We know that 4 =14

Therefore,

! _1}4 (R = R —R,)
0 1

! _]JA (R, > R, -2R,)
-2 3 ’
k _10],4 (R, = R —3R,)
) 3 1 1

3 -1
4 2

J, if exists.
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Question 11:

Using elementary transformation, Find the inverse of the matrix [

i 2)

o

Let 1 2

We know that 4 =14

Therefore,

(C, > C +2C,)

(e, 3e4+6)

(€T, 43C)

(6, 38,0

& 1 g |
[('l —}‘5(1]

2
1

-6
=2

], if exists.
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Question 12:
6 -3

Using elementary transformation, Find the inverse of the matrix [—2 I J, if exists.

A= _
Let -2 1

We know that 4 =14

Therefore,

A (R, 2> R, +2R)

In the above equation, we can see all the zeros in the second row of the matrix on the L.H.S.

Thus, 4~ does not exist.

Question 13:
2 -3

Using elementary transformation, Find the inverse of the matrix [_1 2 J , 1f exists.

4 3)
K=

Let =1 2

We know that 4 =14

Therefore,
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2 -3) (1 0
= = A
-1 2} [0 1]
1 -1 (11
= }:( JA (R >R +R)
-1 2 0 1
N L Y (R, >R, +R)
0 1) {1 2 ?
:>{] P2 #a (R >R +R)
= —
0 1) (1 2 LG

Question 14:
N1

Using elementary transformation, Find the inverse of the matrix [4 2} , if exists.

2 1
3y
Let 4 2
We know that 4 =14
2 1 1 0
—1 = A
[4 2} (0 IJ
-1
0 0 N\ — 1
= = 2|4 [R,-»Rl——fg]
4 2 0 1 2

In the above equation, we can see all the zeros in the first row of the matrix on the L.H.S.

Therefore,

Thus, 4™ does not exist.

Question 15:
2 -3 3
2 2 3

Using elementary transformation, Find the inverse of the matrix 3 =22 , if exists.
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3
3
2

Let

=14

We know that 4

Therefore,

_—— —
' TN g
o B '
, Dﬂ |
c —_ | —
A A A
ﬁ o 0
~ s &
=T
D —
- = N T B
oY
\|1./001001
o T B o o
01001250
O - O _
— — — | o
- o = 9 = n o ,
I
I I I —_—
- O o~
s = =T
— o
—
T e g P g P~ G , |
]
S B B s =s ol S o | @ o

(R, >R, +R, andR, > R, +2R,)
(R, > R,+3R))

—w =N [ e - —

<+ | v 1,_5 q_/;:) -+ | .I___5 ~

- ™~ N
L B - T | — O N
= [T I -]
T o ; T o o
~__ 0 N~
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4 1
10 1y |2 0
-1 1 1
=0 1 0)=|—= - 04 R, > =R,
0 0 1 21 2
5.5 5
2 -3
Z p =
10 0 511
=| 0 10:_?3 A (R —>R-R)
0 0 1 21 2
5.5 5
2 4 3
100 5115
:gé(l)z?§0/1 (R —>(-1)R)
2 1 2
5 5 5
2, 3
5 5
:>A’1=_—110
55
2 1 =2
5.5 5
1 3 =2
-3 0 -5
9 5 B

Using elementary transformation, Find the inverse of the matrix , 1f exists.

1 3 -2

A=|-3 0 =5

Let 250
We know that 4 =14

Therefore,
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1 3 =2) (1 00
=|-3 0 -5|=[0 1 04
2 5 0) (001
1 3 =2 1 0 0
=10 -11 {3 1 O}A (R, >R, +3R, and R, >R, ~ 2R, )
0 -1 4) (=201
1 0 10y (-5 0 3
=10 21|=[-13 1 8}1 (R, >R, +3R, and R, >R, + 8R,)
0 -1 4) -2 01
1 010y (-5 0 3
=0 1 21 {13 1 84 (R, >R, +R,)
00 25) (-15 1 9
1 010y -5 0 3
=0 1 21|=|-13 1 8 |4 [Rgazlﬁgj
00 1) |-3 1 9
5 25 25
p =2 3
0 0 5 5
=0 1 0= ?2 % % A4 (R, — R, ~10R, and R, >R, -21R, )
001, 5 T 5
5 25 25
;] 2.8
5 5
N e R A
5 25 25
3 1 9
5 25 25
2 0 -1
51 0
01 3

Using elementary transformation, Find the inverse of the matrix , if exists.
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g

Let
We know that 4=14

0 -1
1 0
1 3

(=T O T o

Therefore,
0 -1 1 00
= 1 0(=|/0 1 0|4
1 3 0 0 1
1 0 (L 0 0
2 2 |
= 1 01]=|0 1 0|4 {Rlale
1 3 0 0 1
1 0 -1 1 0 0
2 2
5 -5
=0 1 ks 1 0|4 (R, >R,-5R,)
01 3 0 0 1
1 0 -1 1 0 0
2 2
5 -5
=0 1 ey 1 0|4 (R, >R,-R,)
0 0 1 > -1 1
2 2
1 0 il 1 0 0
2 2
5 -5
=0 1 Y 1 0|4 (R, —2R,)
00 1 5 -2 2
1 0 0 3 -1 1 | S
=01 0/=|-15 6 -5|4 (RIAR1+ER3andR2aR2—5R3j
0 1 5 -2 2
3 -1 1
=A4"=|-15 6 -5
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Question 18:
Matrices 4 and B will be the inverse of each other only if:

(A) AB=BA (B) AB=BA=0

©) AB=0,B4=1 (D) AB=BA=1

We know that if 4 is a square matrix of order m , and

if there exists another square matrix B of the same order m ,
such that AB=BA=1then B is said to be the inverse of 4.
In this case, it is clear that 4 is the inverse of B.

Thus, matrices 4 and B will be inverses of each other only if AB=BA=1

The correct option is D.
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MISCELLANEOUS EXERCISE

Question 1:

0 1)
A = H i n-1
Let (U 0/, show that (al +bA) =a"I+na""bA , where / is the identity matrix of order 2
and neN.

o o

A=

It is given that 0 0

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

For n =1, we have:
P(1):(al +bA)=al +ba’A=al +bA

Therefore, the result is true for n=1.
Let the result be true for n =%

That is, P(k)i(af+b,4)k =a*l +ka"'bA

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

Consider,

(al +b64)"" = (al +bA)" (al +bA4)
=(a' I +ka''bA)(al +bA)
= a1 + ka* bAl + d*bIA + ka"™'b> 4>
={a’r"”'1’+(k+1)&:,;‘!:1‘4+a%a"‘"'l';'z/l2 (1)

3 0 1)0 1 0 0
A = = =0
(6 ollo o)-( o)
From (1),We have

(al +b4)" = a1 +(k+1)a"b4 +0
=a"'I +(k+])a'r‘bA

Now,

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

Thus, by the principle of mathematical induction, we have:
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0 1
i " - A:
(al +bA) =a"l +na""'bA where (0 0),neN

Question 2:
I ] ] 3sa—l 3:4_| 3,,_|
A=]1 11 A" =| 3t gt gl AEN
a-=1 n-1 n-1
If L 1 1) prove that I T 3

11
A=(1 11
It is given that L1

We shall prove the result by using the principle of mathematical induction.
For n =1, we have:
33 37} (33 A 1|
P(1):|3™ 3* 3 [=[3" 3° JNP=(1 1 1|=4
¥ I 3 A\Y 111

Therefore, the result is true for n=1.

Let the result be true for n =% .

3!\'-| 3&'—| 3.’(-—]
P(k):Aﬁ = 3!(—1 35‘-—E 3.‘(—]
3.!'( 1 3%‘ -1 33( 1

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

Since,
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11 i3 37 3+
3.3 3.3 3.3+
e 3 ; 3k—| 3 : 3R‘—I 3 . 3."—1
3350 3.3+ 3.3e
3(ﬁ'+|)7| 3(.ﬂ'+|)7l 3(#+|}7|
_ 3(ﬁ'+|)—] 3{k+|)—] 3(.ﬂ+|)—|

gy gl k)l

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

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

’;H—l %H—l 3!!—|
A" = 3n—| 3n—| 3:.1—| = N
3n 1 3n 1 3n 1

Question 3:

p (3 —4] . [1+2n —4n J
If I 1) prove that n 1=2n) where n is any positive integer.

o

A=

It is given that 1 =l

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

For n =1, we have:

P(1): 4 :(”n?n ~4n J

1—-2n
3 4
1 -1

=4
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Therefore, the result is true for n =1.

Let the result be true for n =k .
. (1+2k -4k
P(k) A" = e
k 1-2k

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

Since,
A = 4 A"

C(142k -4k \(3 -4
ok I—2k][1 —1]
3(1+2k) -4k —4(1+2k)+4k
3k +1-2k —4k—1(]—2k)J
3+6k—4k —4-8k+4k
“{3k+1-2k —4k—1+2k]
342k —4-4k

1+k —1—2;(]

C(142(k+1)  —4(k+1) ]

14k 1-2(k+1)

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

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

1+2n —4n
A = ine N
n 1-2n

Question 4:
If 4 and B are symmetric matrices, prove that 48 — B4 is a skew symmetric matrix.

It is given that 4 and B are symmetric matrices.
Therefore, we have:

A=4 and B =B (1)
Now,
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(AB - BA) =(4B) —(BA) {(A— B) =A'- 3*1

=BA-AB [(AB)' - B’A’}
=BA- AB [ Using (1) |
=—(AB—BA)

Hence,

(AB-BA) =—(AB—BA)

Thus, AB - BA is a skew symmetric matrix.

Question 5:
Show that the matrix B'AB is symmetric or skew symmetric according as 4 is symmetric or
skew symmetric.

We suppose that 4 is a symmetric matrix, then

A'=4 (1)
Consider,
(548) = (B (4B)]
=(4B) (B') [ (4B) = B'A’]
= B'A'(B) { (B = B}
= B'(4'B)
= B'(4B) [ Using (1) |
Therefore,
(B'AB) = B'AB

Thus, if 4 is symmetric matrix, then B'4B is a symmetric matrix.

Now, we suppose that 4 is a skew symmetric matrix, then
A'=-4 .:(2)

Consider,
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r

(B4B) ={B (4B)]
(4B) (B)
=(BA")B
=B'(-4)B [Using (2)]
=—B'AB
Therefore,
(B'AB) =-B'AB
Thus, if 4 is a skew symmetric matrix, then B’4B is a skew symmetric matrix.

Hence, if 4 is symmetric or skew symmetric matrix, then B'4B is symmetric or skew
symmetric accordingly.

Question 6:
0 2y z
A=|x pyyu'cz
Find the values of X,J,Z if the matrix X =V Z ) satisfy the equation A'4=1

0 2y =z
A=|x vy =2
It is given that * EPNE
Therefore,
0 x «x
A=\2y y -y
Z -z Z
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Hence,

0 X X
=2y ¥y -y

z -z z

(B NE

0 2y =z
X y» =z
X = &
0+ xy—xy

= 0+xy—xy 4y’ +y* +)°

O—-xz+2zx 2yz—3yz-yz
2x> 0 0 1 00
0 0 3z2° 0 0 1

On comparing the corresponding elements, we have:

2x* =1
:>x-+L
V2
6y° =1
:y:+i
~Jo
3zt =1
:’,>z=iL
3
x=i—,y=ii Z:iL
Thus, 2 6 and 3
Question 7:
1 2 0}f0
[l 2 12 0 1]2
For what values of 1 0 2|x
We have:
1 2 0//0
[1 2 1][2 0 1{[2]=0
1 0 2|lx
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Hence,

0
=[1+4+41 240+0 0+2+2]2|=0

Thus, the required value of x=-1.

Question 8:

3 1
If (—1 2), show that 4> —54+77=0

)
A=

It is given that -1 2
Therefore,

A =44

3 13 1
g 2}[-1 2]
_(3G)+1(-1) 3(1)+1(2)J
—1(3)+2(-1) -1(1)+2(2)

(8 5
=5 3

Now,
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LHS = A2 =54+71
8§ 5 3 1] 1 0
= =2 +7
-5 3} (-1 2} (0 1]
(8 5\ (15 5 N 7 0
15 3/ (=5 10) o 7
-7 0) (7 0
= +
0 -7, 0 7
=0

= RHS
Thus, 4> -54+71=0

Question 9:
1 0 2| x
[x -5 -1]j0 2 1]4|=0
Findx, if 2 0 3]l
We have
1 0 2| «x
[x -5 -1]{0 2 1]4]=0
2 0 3|1
Hence,

X
=[x+0-2 0-10+40 2x-5-3]|4|=0
1
X
=[x-2 -10 2x-8]/4|=0
1
= [x(x-2)-40+2x-8]=0
=[x -2x-40+2x-8]=0
=[x*-48]=0
= x-48=0
= x’=48
:>x=i4\/§
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Thus, x =243 .

Question 10:
A manufacturer produces three products X, Y,z which he sells in two markets. Annual sales are
indicated below:

Market Products
| 10000 2000 18000
11 6000 20000 8000

(a) If unit sale prices of x,» and z are 3250, Z1.50 and X1.00, respectively, find the total
revenue in each market with the help of matrix algebra.

(b) Ifthe unit costs of the above three commodities are X2.00,X1.00 and 50 paise respectively.
Find the gross profit.

(a) The unit sale prices of *,» and z are X2.50, X150 and X1.00 respectively.

Consequently, the total revenue in market I can be represented in the form of a matrix as:

2.50
[10000 2000 18000] 1.50 [=10000x2.50+2000x1.50+18000x1.00
1.00
=25000+3000+18000
=46000

The total revenue in market II can be represented in the form of a matrix as:

2.50
[6000 20000 8000]| 1.50 |=6000x 2.50+20000x 1.50+8000x1.00
1.00
=15000+ 30000+ 8000
=53000

Thus, the total revenue in market I is 46000 and the total revenue in market II is
53000.

(b) The unit costs of X,y and z are X2.00, X1.00 and 50 paise respectively.

Consequently, the total cost prices of all the products in market I can be represented in
the form of a matrix as:
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2.00
[10000 2000 18000]| 1.00 [=10000x2.00+2000x1.00+18000x0.50
0.50

=20000+ 2000 +9000
=31000

Since the total revenue in market I is ¥46000, the gross profit in this market in X is

46000 -31000 =15000

The total cost prices of all the products in market II can be represented in the form of a

matrix as:
2.00
[6(}00 20000 80(}[}] 1.00 |=6000x2.00+20000x1.00+8000x0.50
0.50
=12000+20000 + 4000
=36000

Since the total revenue in market I is ¥53000, the gross profit in this market in < is

53000—-36000 = 17000

Thus, the gross profit in market I is T15000 and in market II is X17000.

Question 11:

{1 2 3]{—7 -8 _9]
Find the matrix X sothat [4 5 © 2 4 6

X{l 2 3]{—? -8 —9]
Itis giventhat [4 5 6 2 4 6

The matrix given on the R.H.S. of the equation is a 2x3 matrix and the one given on the L.H.S.
of the equation is a 2x3 matrix.

Therefore, X has to be a 2%2 matrix.
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ada C
«; i
Now, let b d

Therefore,
a cl|ll 2 3 -7 -8 -9
= =
L} a‘}{fl 5 6} { 2 4 6 }

N a+dc 2a+5c 3a+6c| [-7 -8 -9
b+4d 2b+5d 3b+6d| |2 4 6

Equating the corresponding elements of the two matrices, we have:

a+dc=T7 2a+5¢=-8 3a+6c=-9a
b+4d =2 2b+5d=4 3b+6d=6

Now,
a+dc=-7

=a=-T-4c
Therefore,

2a+5¢=-8
=2(-7-4c)+5¢c=-8
= -14-8¢c+5¢=-8
= -3c=6

=c=-2

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

Now,
b+4d =2

=h=2-4d
Therefore,

2b+5d =4
=2(2-4d)+5d = 4
= 4-8d+5d =4
=-3d=0

=d=0
Hence,

b=2-4d
=Nhi=72
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Thus, a=1L,b=2,c=-2 and d =0

1 -2
Hence, the required matrix | {2 0 ]

Question 12:
If 4 and B are square matrices of the same order such that 48 = BA | then prove by induction

that AB" = B"A4_ Further, prove that (AB) =A"B" forall ne N.

Given: 4 and B are square matrices of the same order such that 48 =BA,
To prove: F(n):AB" =B"A.neN
For n=1, we have:
P(1): AB=BA [Given]|
— AB'=B'A
Therefore, the result is true for n=1.

Let the result be true for n==%.
P(k)=AB" =B"4 (1)

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

AB*' = AB* B
=(B'4)B [By (1)]
= B' (4B) [Associative law |
= B* (BA) | 4B = BA (Given) |
= (B"B) A [ Associative law |
= B* 4

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

Thus, by the principle of mathematical induction, we have AB" =B"A,ne N

Now, we have to prove that (AB)' =A"B" for all ne N
For n=1, we have:

(4B) = A'B' = 4B
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Therefore, the result is true for n=1.

Let the result be true for n==%.
(AB)" = A'B' w(2)

Now, we prove that the result is true for n =k +1.
AB*' = (4B)" (4B)

~(48).(48) [By (2)]

= A* (B*A)B [Associative law |

= A4 (4B*)B [AB" =B'Ane N]
=(4"4).(B*B) [Associative law |

— AHIBHI

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

Thus, by the principle of mathematical induction, we have (AB)' =A"B".neN

Question 13:
If ¥ —@] is such that 4" =1 then,

(A) 1+a’ + By =0 B) 1-a’+py=0
(C) 1-a’ - fy =0 (D) 1+a’ =By =0

g
It is given that y -«
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Therefore,

ot ke =5

a’+ Py af -af
ay—ay Py +a2J
_[a*+ By 0

0 ﬁ}fﬂ-ajJ

Now, 4° =1
Hence,

[V e )
0 By +a’ Lo 1

On comparing the corresponding elements, we have:
a’+ By =1
=a’+By-1=0
=1-a’-By=0

Thus, the correct option is C.

Question 14:

If the matrix 4 is both symmetric and skew symmetric, then

(A) 4 is a diagonal matrix (B) 4 is a zero matrix
(C) 4 is a square matrix (D) None of these

If the matrix 4 is both symmetric and skew symmetric, then
A'=4 and 4'=-4
Hence,
= A=-4
= A4+4=0
=24=0
= A4=0

Therefore, 4 is a zero matrix.

Thus, the correct option is B.
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Question 15:

3
If 4 is a square matrix such that 4° = 4 then (I+4) =74 i equal to
(A) 4 (B) -4 ©) 1 (D) 34

It is given that 4 is a square matrix such that 4" = 4.
Now,

(I+4) -TA=F + £ +3P A+341-74
=1+ A A+34+34-74
=1+ AA+34+34-74 [ 4= 4]
=I1+A4 -4
=I[+A-4 [~ 4 =4]

=7
Hence,

(I+A4) -74=1

Thus, the correct option is C.
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