Chapter 3 Matrices

EXERCISE 3.1
tion 1:
Question 5 5 19 _1
5
A=[35 -2 = 12
2
In the matrix 31 o517 , write:

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

(111) Write the elements @i3:451, 53,824,055

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

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

(iii) Here,
a,=19
a, =35
a; =-5
a, =12
5
Gy = 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, it has mn elements. Thus, to find all the possible
orders of a matrix having 24 elements, we have to find all the ordered pairs of natural numbers
whose product is 24

The ordered pairs are: (1,24),(24.1),(2,12),(12,2),(3.8).(8,3).(4.6) and (6:4).

Hence, the possible orders of a matrix having 24 elements are:
(1><24),(24><1), (2><12), (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) anq (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 xn, 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) and (6.3).

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

(1%5) and (5%1) 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 2x2 matrix, 4 = I:aff:l , whose elements are given by:

i 2
Gy '

B (i +2.] ]2
(i) 4 2

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

i) P
M 4

Therefore,
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1+1)*
a4y = ( ) = i =2
2 2
(1+2)" 9
a, = =—
2 2
2+1 9
ay _( > ) :E
_(2+a2_1§_8
25 3
2
A=
7
Thus, the required matrix is 2
.. ar;:i.; i,j=12
(a) T
Therefore,
1
a, =-=1
I 1
1
=
2
2
ay =—=2
1
an=2=l
-2
1
A=
Thus, the required matrix is 2
iy 5 2
a;}_ zu' I., } = 1,2
i) 2 ‘
Therefore,
(1+2) 9
ay = =
2 2
(1+4)" 25
a, = =
2 2
(2+2)°
a, = =8
2
(2+4)
a,, = =18
- 2
2
A=|2
Thus, the required matrix is 8

ce M|w

— [\,Jli—-
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Question 5:
In general, a 3 x4 matrix whose elements are given by

1o e s
0 a, ZE‘—3I+_]|
() @ =2-J
4y G &
A=|a, ay, ay
In general, a 3x4 matrix is given by 3 Gp Gy
1
c=—|=3i+j|; i=1,2,3 j=12,3,4
(I) leen a{f 2‘ I+JF|‘.‘ I 5oy J" § oy =Ty
1 1 I 2
a”=5|—3(1)+1‘=5|—3+1|=5‘—2‘=5=I
1 1 | 5
aZI:~|—3(2)+l|:—‘—6+]|:—|—5| -
—| 3(3) +1\——| 9+1\_—\ 8= 5

I 1 1 1
%2 =5|‘3(1) +2|= B3+ =21=2

1 1 1 4
ay, =5|_3(2)+ 2| =§[_6+2| :5[_4‘ =5

1 1 1
= 3}-3(3)+2| =39+ 2=3-71=2

1 1
a, =-2-\—3(1)+3\ =5\—3 +3=

1 1 1 3
a,, =-2-\—3 2)+3|=5\-6+3\=5\-3\=_
1 1 1
_5\—3(3)+3|_5\—9+3|_5|—6}___
1) ;. 1
u=313(0)+4) =23+ 4= 2=
24_—| 3(2)+4|= —\ 6+4|= —| 2= %_
5

ay=213(3) =29 4= 15 =2
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TS & RV
| = o N =
w O NR|w o

[§S]

Thus, the required matrix is

G % =2-J =123 j=1234

1
A=|3
5

Thus, the required matrix is

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

4 3) (y =
i \x 5) (15

x+ty 2) (6 2
(ii) 54z Xy B 5 8

x+y+z

9
x+z |[=|5
(i) V+z 7
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(i)

(ii)

(iii)

4 3) (y z
x 5) \1 5
As the given matrices are equal, their corresponding elements are also equal.

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

x+y 2) (6 2
[5+z Ay] _(5 8)
As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
x+y=6
xy =8
5+z=5

Hence,
=5+z=5

=z=0

We know that (¢ ‘b)2 = (a+b)2 —4ab
= (x—y) =(6) —8x4

= (x—y)’ =36-32
:>(x—y)2 =4
= (x-y)=%2

Equating x—¥=2 and x+y=6_we get x=4,y=2
Similarly, Equating Xx—»=-2 and x+y=6_ we get Xx=2,y=4
Thus, x=4,y=2,z=0 or x=2,y=4,2z=0

x+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 sl 2)
y+z=1T s(3)
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From (1) and(z), we have
= y+5=9
=>y=4

From (3), we have
=4+z=7
=z=3

Therefore,
=>x+z=5
= x+3=35
=x=2

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) L0 13

a=b 2a+tc) (-1 5

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 (1)

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),
=5 2(1)+c=5

=c=3

Putting ¢=3 in (4) ,
=3(3)+d =13
=d=4

Thus’ a=1,b=2,c=3and d =4.

Question 8:

f [a,.j 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.

Therefore, 4~ [a—'f' lm is a 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
y+1 2-3x||8 4

-1 -2 -1 -2
= —7 = 7 . = 7, = — = —’ = —
(A) g 3 4 (B) Not possible to find  (C) e 3 (D) g 3 4 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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x+T=0>x=—
3

y-2=5=y=7
y+1=8=y=7

2-3x=4=x=—
.}

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 (©) 81 (D) 512

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

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 32 -2 3 3 4], Find each of the following:
(i) A+ B
i A-B
(i) 34-C
vy AB
v B4
(1) A+ B
2 4 1 3
=> -
3 2 -2 5
2+1 4+3}
=%
3-2 245
3 7]
=
1 7
(11) A—B
2 4} (1 3J
= e
3 2 -2 5
2-1 4-3
=
3+2 2-5
1 1
=
3 =3
(i) 34-C

(2 4\ (=2 5

=3 -
3 2 3 4

3x2 3x4 -2 5
j —

3x3 3x2} [3 4]

6+2 12-5
9-3 6-4

8 7
-
6 2
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(1v) AB

(v) B4

Question 2:
Compute the following:

o |

(ii)

(iii)

(iv)

4 ok

a’+b’

a’ +¢*

-1 4
5
8

cos’ x

Ao
Sm- x

2 4\(1 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
-5 s][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+10

11 10
11 2

a b
b a

b +¢? 5 2ab  2bc
a’ +b° —2ac —2ab

12 7 6
8 0 5
3 2 4

sin” x sin® x cos” x
2 T 2 =X
cos’ x cos’x sin®x
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[a b} (a b]
(i) —b a
a+a b+b
o
—b+b a+a
[Za 2b]
—
0 2a

aht  Pee® .\ 2ab  2bc
(i) a+c a’+b’ —2ac —2ab

- a’*+b>+2ab b +c +2bc
.a2+cz—2ac a’ +b>—2ab

:{(aﬂﬁ)z (bﬂf)z]
(a=e) (a=b)

-1 4 -6 12 7 6
5 16{+[8 0 5
(i) 2 8 5 3 2 4
—-1+12 4+7 -6+6
= 8+8 5+0 16+5
2+3 842 5+4
11 11 0
=16 5 21
5 10 9

cos’ x sin’x sinx cos’x
=¥ + -
v) \sin“x cos®x) |cos’x sin®x

[005‘.2 x+sin’ x  sin’ x+cos’ x]

sin® x+cos’x cos’ x+sin’ x

Question 3:
Compute the indicated products:

N e
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(ii)

1 -2)(1 2 3
iy 2 32 31

vy \4

o 5 )

0

a(a)+b(b)
—b(a)+a(b) —b(-b)+a(a)
&l
—ab+ab b +d’

a’+b*

a(—b)+b(a)]

—ab +ab}

0
at+ b
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j[l(l)—2(2) 1(2)-2(3) 1(3)—2(1)]

2(1)+3(2) 2(2)+3(3) 2(3)+3(1)
-3 -4 1

j’[s 13 9}

2 3 4)(1 -3 5
[3 4 5]{0 2 4}
(v) (4 5 6)(3 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)
14 0 42
=18 -1 56}
(22 -2 70

2 1
1 01
© {31 ?][-1 2 J
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 0

[ 3(2)-1(1)+3(3)  3(=3)-1(0)+3(1) J

—1(2)+0(1)+2(3) -1(-3)+0(0)+2(1)

[14 —6}
=
4 35
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Question 4:

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

A+(B-C)=(4+B)-C

verify that
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Question 5:

2, 3 23,
3 3 5 5
4=|1 2 4 g=|1 2 4
3 3 3 5 5 5
75,2 7 52
If 3 3) and 5 5 5/, then compute 34-5B.
Solution:
2 1 2 (23
3 3 55
=32 % 2|gl2 4
3 3 3 5 5§ 5
/2 |4 B2
3 3) \5 5 5
2 35 (235 (000
=1 2 4|-|1 2 4(=|0 0 O
7 6 2 7 6 2 0 0 0
Question 6:
[cos@ sin9] ) [sin@ —cos@}
cosf . +sin@ )
Simplify —sinf cosf cos sinf |
Solution:

cos@ siné ) sinf —cosf
cos@ ) +sin @ )
—sinf cosf cosf sinf

cos’ 0 cos6 sinQJ ( sin’@  —sinf cos@}

——
—sinBcosf®  cos’ @ sin O cosO sin’ @
. cos’ @ +sin” 6 sin@ cosf —sin6 cosH
—sin B cos@ +sin B cos O cos’ @ +sin’ @
1 0
=
0 1

Question 7:

Find X and Y, if

[7 0] (3 0]
X+Y= X-Y=
(i) 2 5) and 0 3
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2X+3Y=(2 3] 3X+2Y=(
(ii) 4 0) and E.

0 X+Y:[; 2] (1)

Adding equations (1) and (2) ,
7 0 30
<]
2 5 0 3
B 10 0
{2 8
L[IO OJ
X=—
202 8
(50
14

Now,

2X+3Y:[i 3] (1)
3X+2Y:(21 _52} .(2)

(i)

Multiplying equation (1) by 2,

2 3
2(2X +3Y)=2 ]
40

4X+61f=[; g] )
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Multiplying equation (2) by 3,
2 -2
:q3X+2Y)=3[ ]

-1 5
6 =
9X+6Y=[ 6] (4)
-3 15

From (3) and (4),
(&¥+6Y}{9X+6Y}=[; E]—Li ;?]

4-6 6+6
—5X =
8+3 0-15

-2 12
-5X =
11, 13
-1(-2 12
X=—
5 (11 =15

2 -12

3

_| 3

11

— 3
5

Now
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2 3
:>2X+3Y_{ ]
4 0
2 -1
2 3
=3 ¥ O |pEpe
i 4 0
- 3
5
4 24
R E
-2 4 0
e
5
4 24
5 5% | T =
=3r=|, UJ_ ;2 ’
5
6
S5 432 5
A
S
6 39
:'Y:éjz :
ki
s
2 13
acdo 154 ’
Liigl
5

Question 8:
3 2
1 4

Find X, if

|

1
J 2X+Y=(
and =

0
3 2

)
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Question 9:

o 202 8
Find x and »,if \0 x) \1 2) (1 8]

2+y 6 56
—y =
1 2x%2 [
Comparing the corresponding elements of these two matrices,

2+y=>5
= y=3

2x+2=8

= k=3

Therefore, x=3 and ¥ =3.
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Question 10:

2
Solve the equation for X,¥,Z and ¢ if (J’
X

o M COR I P
R

9 15
12
2x+3
2t+6 12
Comparing the corresponding elements of these two matrices,

1 -1
0 2

-

o

-
e

LS ]

iy
-2

18
15
2y 18

2x+3=9
=2x =06
=S #=3

2y =12
===

2z-3=15
=2z=18
= 2=10

2t+6=18
=2 =172
=(=6

Therefore, X=3,y=6,2=9 and 1 =6.

H

Question 11:

A

3 1

10
3

J, find values of x and V.

4 6

)
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=+{3)o3)-(5)
(5 )5)
-(22)-(5)

Comparing the corresponding elements of these two matrices,

2x=y=10 (])

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

S5x =15

=>x=3

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

Therefore, x=3 and y=4.

Question 12:

3(3: y]_(x 6}_[ 4 x+y]
Given \z w) \-1 2w) \z+w 3 ) find values of W,%,) and z.

Jx oy x 6 4  x+y
i = +
z w -1 2w z4+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

= Do
=x=2
=3y=6+x+y
= 2y=6+x

= 2y=6+2

= 2yp=4§

= y=4

= 3w=2w+3

=w=3

=3z==14+z+w

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

Therefore,*=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 0

It is given that 0 0 ]
cosy —siny 0
F(y) =|[siny cosy 0

Then, 0 0 1
Now,

cos(x+y) —sin(x+y) 0
F(x+y)=|sin(x+y) cos(x+y) 0
0 0 1
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cosx —sinx O)fcosy —siny 0

F(x)F(y)

sinx cosx Offsiny 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) 0

0 0 1

F(x+y)

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

Question 14:
Show that

P P )

1 2 3)-1 1 0O -1 1 0)}1 2 3
01 00 -1 1f#/0 -1 1|0 1 0
I 1 0){2 3 4 2 3 4)1 1 0

(ii)

5—121¢215—1
(i) \6 7)A\3 4 3 4)\l6 7

5 -1\(2 1) (5(2)-1(3) 5(1)-1(4)
6 |

7)3 4) (6(2)+7(3) 6(1)+7(4)
10-3  5-4
12+21 6+28J

(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 —247
“l15+24 —3+28]
16 5
39 25]

e o 7 46 6 7)

3(-1 1 0 -1 1 0)}1 2 3
0ff 0 -1 1(#£/0 -1 1][0 1 0O
2 3 4 2 3 4)1 1 0

] 1)+2(0)+3(2) 1(1)+2(-1)+3(3) 1(0)+2(1)+3(4)]

e
=
LA
_— D e
—_— = D
(=]

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

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)]

— D
—_ =
S o W
-
o o b
N
=
A - o

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

2(1)+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

3\=1 1 0 -1 1 0)1 2 3
0ff 0 =1 1(#/0 -1 1|0 1 0
o2 3 4 2 3 4)1 1 0
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2 0 1}¥2 0 1
=12 1 3|2 1 3
1 -1 OfA1l -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(D)+1(1) 2(1)+1(3) +3(0)
12)+(=1)(2)+0(1) 1(0)+(-D(1)+0(=1) 11)+(-1)(3)+0(0)
44+0+1 0+4+0-1 24040
=1 4+24+3 0+1-3 2+3+0
F-240 0140 1340

5 -1 2
=9 -2 5
0o -1 -2
Therefore,

5 =1 2 2 01 1 00
A -54+6I=9 -2 5|-5/2 1 3[+6/0 1 0
0 0 1

0 -1 2} k1 -1 9 |

5 -1 2) (10 0 35) (6 0 0
=9 =2 5|-[10 5 15|+|0 6 ©

0 -1 -2) {5 -5 0} [0 0 J

540 =1-0 2-5 0 0
=19-10 —2-5 5-15|+|0 6 OJ

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

1 -1 -3
= -1 -1 -10
-5 4 4
Question 16:
1 O 2

A=|0
2

2 1
If 0 3) prove that 4*—64>+74+21=0.
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Ly — 2

1+0+4 0+0+40 2+0+6

=[0+0+2 0+4+0 0O+2+3

5 0 8
=12 4 3
8§ 0 13

Now,

A =44

(5 0 8)(1
=2 4 5|0

21 0 34
=12 8 23
34 0 55

Therefore,

A 647 +TA+2I =

0 2

2

21
12
34
21
12
34

1

8 0 13/12 0 3
(5+0+16 0+0+0

2+0+6 0+0+0 4+0+9

10+0+24
=1 2+0+10 O0+8+0 4+4+15

®w © o v O

0

34
23
55
34
23
55

21+7+2
12+0+0
34+14+0

8+0+26 0+0+0 16+0+39

5
=2
8
30
- 12
48

0 8 1 0 2 1 0

4 5(+710 2 1(+2/0 1

0 13 2 0 3 0 0

0 48 7 2 0

24 30+ 0 14 7 |+

0 78 14 0 21 [ 0
0+0+0 34+14+0 0 48
8+14+2 23+7+0 (—]|12 24 30
0+0+0 55+21+2 48 0 78

- o o

0
0
2
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30 0 48) (30 0 48
=12 24 30|-|12 24 30
48 0 78) |48 0 78
000

=10 0 0|=0

000

Hence, A’ -6A4* +7A4+21=0.

Question 17:

A*—[3 —2} 1_(1 0]
If 4 -2) and 0 1) find & sothat 4> =k4-21.

A =AA

3 -2%(3 -2
“l4 —2](4 —2)
_(303)+(-2)(4) 3(—2)+(—2)(—2)J
4(3)+(-2)(4) 4(-2)+(-2)(-2)

(1 -2
(4 4

Now,

= A> =kA-21

] =2 3 2 1 0
=% =k -2

4 -4 4 -2 0 1

1 2 3k =2k 20
= = -

4 4 4k 2k 0 2

1 -2 3k-2 2k
=, =
4k —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 —tanE
A=

tan e 0
If 2

and I is the identity matrix of order 2, show that

cosa —sina
!+A~—:(1—A)[ ]

sin  Ccosd

LHS =1+ 4
o
0 —tan —
1 0
o 1) 2
tang 0
2
| ~tan%
= (1
) ()
tan — 1
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cosox  —since
RHS:(I_A) sina  cosa

o

RIS v 7tan5 coso  —sina
o1 o since  COSC

tan — 0
2

siN.  COSKX

1 tan & .
~ 5 [cosoc —smaj
1

a
—tan—
2

) o . o

cosoc+smoctan§ —s1noc+cosa:tan§

o : . o

*COSCZtElI’lE+SlnCC smoctanEJrcoscz
e e o a e o o a
1—2sin® =+ 2sin — cos —tan — —2sin—cos—+| 2cos’ ——1 |tan—
2 2 2 2 2 2 2 2

—| 2¢cos’ g—1 tang+25ingcosg 2singcosgtang+1— 2sin’ &
2 2 2 2 2 2 2 2

1-2sin? 4 2sin? & 2sin%cosZE +2sin%cos E—tan &
_ 2 2 2 2 2 2 2
2sinZcosE +tan L+ 2sin L cosE 2sin? L41-2sin? %
2 2 2 2
1 —tan —
= 2 (2)
tan — 1

Thus, from (1) and (2) , we get
I+ A :(I—A)[

cos o —sinfx]

sine  cosc

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) T 1800

(i) 2000
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(1)

(ii)

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

will be % (30000—x)
It is given that the first bond pays 5% interest per year and the second bond pays 7%

interest per year.
Therefore, in order to obtain an annual total interest of 1800, we have:
5 ]
100 o
[x (30()00—,\5)] —=1800 S.Ifor 1 year = PrlllClpaixRate}
100
id
100
7(30000—x
oy B0 TOONO-0) o
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 X x 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) oo

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 ¥1800, the trust fund should invest
%5000 1n 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, 360 and I40 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 220160 from the sale of all these books.

Question 21:

Assume X,Y,Z,W and P are matrices of order 2x#n,3xk,2x p,nx3 and pxk respectively.
The restriction on %,k and P 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 Pxk and 3xk respectively.
Therefore, matrix PY will be defined if A= 3.

Consequently, PY will be of the order pxk.

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

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

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

However, PY is of the order p*k and WY is of the order nxk.
Therefore, we must have p=17,

Thus, k=3 and P =n are the restrictions on 7.k and 2 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 7X - 57 is:

(A) px2 (B) 2xn

(C) nx3 (D) pxn

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

Matrix Z is of the order 2% p i.e., 2xn [Since 7=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 1s 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 (203
5
P
2
(i) Let ‘
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Question 2:

J , then verify that

A+ B

(4+B)

(i)

A'-B

i) (4-B)

It is given that

Hence, we have

A= S o
en o <+
T e T
I
T o
— N o
T - —
=

Hence,

-5 6 -1
3 90 4
-2 9 2

(4+B)

Now,

A+B =

A’+B’.
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Now,

Thus, (A_B) = AF_BI.

Question 3:

If

(1)

3 4

<
0 1) and 1

(4+B) =A'+B’

(i) (4-B) =4'-B'

r

2 1
2 3

It is known that 4= (‘4!)
Hence,
(3 -1 0
4 2 1
3 -1 0 -1 2
A+B= +
4 2 1 1 2

(1)

1 -5 3 1
2 0([=l4 5§
3 | -3 =2
-4 1 1
-1 2 3
-5 0 1

}, then verify that
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Therefore,

25
(4+B) =1 4

1 4
Now,

3 4 -1 1 2 3
A+B'=|-1 2|+| 2 2]|=|1 4

o 1/ {1 3) |1 4

Hence, (Ad+B) =A'+B"

F —1(1 fq 2 j [4-4 —q
A-B= - =
(ii) 4 2 1 1 2 3 3 0 -2

Therefore,
4 3
(A-B) =|-3 0
4 -2
Now,
3 4 (-1 1 4 3
A-B'=|-1 2|-|2 2|=[-3 0
0 1 I .3 -1 =2
Hence, (A_‘B)r =A'-B
Question 4:

NEEIRCY
If I 2) and 1 2,thenﬁnd(‘4+23)

It is known that 4= (A')I.

Therefore,
-2 1
b
[+ 3

Now,

!
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-2 1 -1 0
A+2B = ]+2[ J

Question 5:

For the matrices 4 and B, verify that (4B) = B4 \where
1

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

(ii) 12

A=|-4
(i) TItis given that 3 andB:[_1 2 1]
Hence,
B
AB=|-4(-1 2 1]
3
-1 2 1
=4 -8 4
3 6 3
Therefore, 7
-1 4 -3
(4B) =| 2 -8 6
-4 3
Now,
-1
B'=|2
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BA=[2|1 -4 3]

4 4 -3
=2 -8 6
I 4 3

0
A=|1
(i) TItis given that 2 andB:[1 5 7]
Hence,
0
AB=|1|[1 5 7]
| 2
0 0 0
=1 & 7
2 10 14
Therefore,
01 2
(4B) =|0 5 10
0 7 14
Now,
1
B'=|5
A=[0 1 2] 4nd 7
Therefore,
1
BA=5|[0 1 2]
7
0 1 2
=0 5 10
0 7 14
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Thus, (4B) =B'A’.

Question 6:
If

cosa sino
—sina cosa ), then verify A'd=1

sinot cosa
A=

—cosa  sina } , then verify 4'A=1

(i)
(ii)

( cosa  sina J
(i) Itis given that —sina  cosa
Therefore,

o cosa —sina
sina,  cosa

Now,
) cosa —sina ) cose  sina
AAd=|"" )
sinae  cosa | —sina cosa
Vg i ; . -
cosa cosa +(—sine )(—sina) sine cosa +(—sina ) cosa
SIN O COS & +coscc(—sinoc) Sing Sing + CoSa COS
- cos” & +sin’ o SINQ COSOL —SIN@ COSKL
\sina cosa —sina cos sin’ & +cos’ o
1 o}
0 1
1]
Thus, A4=1
[ sin o cosa}
(i) Itis given that —cosa smna
Therefore,

VL sina  —cosa
cosa  sina

Now,
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Question 7:

(i)

(ii)

(i)

(i)

y sina  —cosa | sina  cosa
_\cosoc sine /\—cosa sina
B sina sin o +(—cosoc)(—cosa) sina cos +(—cosa)sino:
_k sina cosa +sine (—cosa ) sino sina +cosa cosa
B cos’ a +sin’a SINQ COSE —SIN K COS
sina coser —sina cosex sin’ o +cos’ o
(1 0
Lo 1
=T
Thus, 4'4=1
1 -1 5
A=(-1 2 1
Show that the matrix 5 1 3)isa symmetric matrix.
0 1 -1
A=|-1 0 1
Show that the matrix I =1 0 )isaskew symmetric matrix.
1 =15
A=|-1 2 1
5 1 3

Now,
1 -1 5
A'={—1 2 1
5
=A

1 3

Hence, A is a symmetric matrix.

A=

0
=
1

1
0
el |

-1
1
0
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A=|1 0 -1

=—A

Hence, A is a skew symmetric matrix.

Question 8:

1 5

For the matrix (6 —J , verify that

(i)
(ii)

(A+4) jsa symmetric matrix.

(4=4) is a skew symmetric matrix.

e ( 1 sJ
It is given that 6 7

s %
A =
Hence, 57

(i)

(ii)

1 5 1 6 2 11
(4+4')= + =

6 7 5 7 11 14
Therefore,

y (211
A+ 4) =
(detul) [11 14]

=(A+4")
Thus, (4+4) s a symmetric matrix.

-a-(g 35 35 7)

Therefore,

L= =[—01 (1)]
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Thus, (4=4) is a skew symmetric matrix.
Question 9:

0 a
1 A=|l-a 0

—(A+ A4 —(A-4
Find 2( * )and 2( ),when b —c

0 a b
A=l-a 0 ¢
It is given that b — 0
Hence,
0 —a -b
A'=la 0 -
b ¢ 0
Now,
0 a b 0 —a -b
(A+A)=|-a 0 cl|+|la 0 -c
-b —c 0 b ¢ 0
0 0 0
=10 0 0
0 00
Therefore,
0 0O
—(A+A4)=[0 0
0 0 0
Now,

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

0 2a 2b
=-2a 0 2
-2b 2¢ 0

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

i)
(i) 1 -1

6 -2 2
-2 3 -1
(i) 2 -1 3
3 3 -1
-2 =2
(iii) -4 =5 2
4 3)
(iv) -1 2
;3
A=
(i) Let 1 -1
Hence,
3 1
A=
£ )
Now,

Let
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Now,
(33
P =
3 -1
=P
P=—(4+4') . ) )
Thus, 2 18 a symmetric matrix.
Now,
3 5 3 1
A-A")= =
( ) [1 —IJ [5 —J
(0 4
4 0
Let
I
=—(4-4'
0= (4-4)
1/ 0 4
2l4 0
(0 2
=20
Now,

1 '
Q=—(A-4') : :
Thus, 2 1s a skew symmetric matrix.

Representing 4 as the sum of £ and ©:
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6 =2 2
A=-2 3 -]
(i) Let 2 -13
Hence,
6 -2 2
A=-2 3 -1
2 =l 32
Now,
6 -2 2 6 2 2 12 4 4
(A+4)=[2 3 -1[+|2 3 -1|=|4 6 -2
2 -1 3 2 -1 3 4 -2 6
Let
P:l(A+A’
2
12 -4 4
=l -4 6 -2
2 4 -2 6
6 -2 2
=(-2 3 -l
[2 =t 3
Now,
6 -2 2
P’[—Z 3 1
2 -1 3
=P
P=l(4+4) o
Thus, 2 1S a symmetric matrix.

Now,
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(A-4)=|-2 3 -1|-|-2 3 -1
2 -1 3 2 -1 3
0 0 0
=0 0 0
0 0 0
Let
1 ;
Q=5(A—A)
0 0 0
—;[0 %
0 0 0
0 0 0
[0 0 OJ
0 0 0
Now,

1 ;
0=1(4-4) o
Thus, 2 1s a skew symmetric matrix.

Representing 4 as the sum of £ and O:

6 -2 2 0 00
P+O=-2 3 -1|+[0 0 O
2 -1 3 0 00

6 -2 2
=-2 3 -l
2 -1 3
=A4
3 3 -1
A=|-2 =2 1
(i) Let -4 =5 2

Hence,
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3 -2
A=3 =2
-1 1
Now,
3
(A+4)=|-2
-4
6
=
=5
Let
1
P=—(A+4
S(4+.4)
6 1
='E 1 -4
-5 -4
5 1
2
| L
2
= .3
2
Now,
;3 1 =2
2 2
: 1
Pl = 2 =D
2
3 2 2
2
=P
1 '
P==(4+4)
Thus, 2

Now,

3
+| 3

-2
=2

1S a symmetric matrix.

—4
-5
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33 1) (3 2 4
(A-4)=2 2 1|-[3 2 -5

Let

o
b | Ln
W W

| |
M‘m MIUT

Now,

oW bW

Loy
03 (4-4)

Thus, is a skew symmetric matrix.

Representing 4 as the sum of £ and ©Q:
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3 L ) (o 2
2 2 2
pro=| 1 2 242 0
2 2
! -2 2 = -3
2 2
3 3 =l
=-2 -2 1
-4 -5 2
=A
N
A=
(v) Let -1 2
Hence,
il =
A=
5 )
Now,
1 5 1 -1
(A+4")= +
-1 2) {5 2
(2 4
4 4
Let
|
P=—(A+4
~(4+4)
_1(2 4
24 4
(1 2
\2 2
Now,
(12
\2 2
=P
1 '
P=—(4+4) . , ,
Thus, 2 1S a symmetric matrix.

Now,

Ly MW
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Let
| '
0= (4-4)
1(0 6
“2(-6 0
(0 3
30
Now,
0= 0 -3
3 0
=—0
1 '
O=—(4-4) . : :
Thus, 2 is a skew symmetric matrix.

Representing 4 as the sum of £ and ©:

pao-(; 315 o)
3

=4
Question 11:
If 4,B are symmetric matrices of the same order, then 48 -84 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=4and B=B (1)
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Now consider,

Therefore,

(AB- BA) =(A4B) —(BA) [ (4-B) = A’—B'J
=BA'- A'B [ (4B) = B’A’]
= BA- AB [ from (1) ]
— —(AB- BA)

(4B BA) =—(AB—BA)

Thus, AB—BA is a skew symmetric matrix.
The Correct option is A.

Question 12:

cosd

If :(sina

T
6

(A)

(OF:

—ﬁna}
cosa ) then A+4 =1 if the value of o is:
T
(B) 3
n
D) 2.

_(cosa —sina]
It is given that sina cosa

Hence,

Now,

Therefore,

cosa  sina
A=
[—sina cosoc)
A+ A4 =1
cosa —sina cost  sino ()
+ —
sino cosc —sina  cosa 0 1

2coso 0 B 1 O
0 2cosa) L0 1

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

= COsSx =

b | —

o
—=a=cos —
2

T
Soa=—
3

Thus, the correct option is B.
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EXERCISE 3.4

Question 1:
1 -1

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

2 %)
7
Let 2 3

We know that 4=14

Therefore,
-1 1 0
= = A
2 3) (o 1]
1 -1 1 0
= = A (R, > R,—2R)
0 3 -2 1 - B
e I 1
= =2 1|4 R, > —R,
0 1 — = & =
5 5
3 1
1 0 5 &
= [ 3 2y (R >R +R.)
0 1)7]2 1 .
3 5y
3 T
g3 5
= 1
5 3
Question 2:

21

Using elementary transformation, Find the inverse of the matrix [1 IJ, if exists.

2 3
=
Let . .d

We know that 4=14

Therefore,
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|
- U]{] _1]A (R —>R-R,)

1 0) (1 -1
= = A (R, >R, —R)
0 1) \-1 2 T

Question 3:
1 3

Using elementary transformation, Find the inverse of the matrix [2 7"] , if exists.

b
A=
Let 2 7

We know that 4=14

Therefore,
1 3 1 0
= = A
2 7 0 1
1 3 1 0
=3 = Y (R, > R,-2R))
0 1 -2 1 - -
1 0 7 -3
= = A (R =R -3R,)
01 -2 1 -
i 7 -3
=>4 =
-2 1
Question 4:

2 3

Using elementary transformation, Find the inverse of the matrix [5 7] , 1f exists.

s 7
A —
Let 5 7

We know that 4=14
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Therefore,

2 3) (1 0
= = A
5 7) [0 1]
3) (1
-+ Zl=ia "2 (Rlaéﬁlj
5 7) (01
1 2] (L o
= 2|2/ % |4 (R, > R,-5R)
-1 ~5 i
0 —| |= 1
2 2
1 0Y) (-7 3
=, 2175 4|4 (R, > R +3R,)
2 2
1 0) (-7 3
= = 74 (R, »>-2R)
0 1) (5 =2 2

Question 5:

Using elementary transformation, Find the inverse of the matrix [

v 4
A=
Let 7 4

We know that 4 =14
Therefore,

2 1
7 4

] , if exists.
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2 1) (1 0
= = A
7 4] [0 |
1y (1
i | = ©
= 2 =2 A (Rl—%lR,]
7 4) lo 1 8
R I L
= 2|2 |4 (R, >R, ~7R))
1| -7 5
0 =| |Z£ 1
2) \ 2
1 0) (4 -l
= 0 1 |=| -7 1 A (R1_>R1_R2)
2) \2
1 0) (4 -1
3 . A (R, >2R)
0 1) (=7 2 ~
4 -1
= A" =
7 2

Question 6:
23

Using elementary transformation, Find the inverse of the matrix (1 3] , if exists.

[ 3

A =

Let 13

We know that 4=14

Therefore,
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2 5 1
= =
1 3 0
y B L
= 2 =2
1 3 0
e
= f B 21
0 — —
2 2
1 0 3
= =| _
g LI7|=
2
1 0 (3
= -
0 1 \_ul
F '3 =5
= A" =
-1 2

Question 7:

Using elementary transformation, Find the inverse of the matrix [

5 3
A:
Let 52

We know that 4=14

(R, —> R —5R,)

(R, > 2R,)

31
5 2

], if exists.
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Therefore,

Question 8:

Using elementary transformation, Find the inverse of the matrix [

[4 5
A=
Let 3 4

(1 1 1 0
== =4
1 2 -2 1
(1 0 | .
=5 =4
1 -2 3

We know that 4 =14

Therefore,

Question 9:

Using elementary transformation, Find the inverse of the matrix [

4 5 1 0
= = A
3 4 0 1
1 1 1 -1
= = A
3 4 0 1

(H1 - R-R )
(R, R,-3R)

(R =R -R,)

4 5]

3 4) if exists.
3 ]0}

2 7)), if exists.
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[3 10)
A=
Let 2 7

We know that 4=14

(3 10 10
=% = A
2 7 0 1

Therefore,

(1 3 I =i _
= - A (R, = R —R,)

2 7) \0 1 ?

R Ty (R, > R,—2R,)
— = = i

0 1) \-2 3 : * :

LR N -0y, (R, — R —3R,)
o = o

0 1 =8 3 : 13,

Question 10:
3 -1

Using elementary transformation, Find the inverse of the matrix [_4 2 J, if exists.

(% 3)
e
Let -4 2

We know that 4=14

Therefore,
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3 -1 1 0

= =A
-4 2 J (0 1}
1 -1 1 0

= =4 (C, > +2C,)
0o 2 2 1 -
1 0O 1 1

= = A (C,>C,+C)
0o 2 2 3 - )

B
Lo | —
=
e
I
M
oy
bW o=
TN
M
]
| —
.v-\
'-‘
—

Question 11:
2 -6

Using elementary transformation, Find the inverse of the matrix [] —21 if exists.

2
4=
Let 1 =2

We know that 4=14

Therefore,
2 -6 1 O
=% =4
I —2} [0 1]
2 0 1 3 o i
= =4 (C, > C,+3C)
1 1) "o 1 2
200,23 (C, >C,-C,)
=1, IJ_ g —C,=C,
1oy [7h 7 L1
=5 =4 1 C, > =C,
I | 2
2
-1 3
=
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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

We know that 4=14

Therefore,

4 (R, > 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, if exists.

% 3)
A=

Let =1 2

We know that 4 =14

Therefore,
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2 ] [1 0
= A
-1 0 1
:>_1 J [é :JA (R >R +R)
L-n_(1 1), &
~lo 1}[1 2] (k> £ +R)
L 012 3 A R—R+R
:>0 IJ_[I 2} (ei_) 1+ 2)
)
S =
1 2

Question 14:
2 1

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

2 1
(3 3)
Let 4 2
We know that 4 =14
2 1 1 0
= = A
[4 2} 0 ]J
—1
0 0 1] — 1
= =l 2|4 R >R -—R,
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:

Using elementary transformation, Find the inverse of the matrix , if exists.
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(R, >R +R, andR, > R, +2R,)

o~
— — A
o TN Dn3 H
(o]
| n_n | Rs
R 4 A %
0 . 0 o
e - A
e = o5 —
R S
E
= SRS = =
SN
— e e - o , < — | =N
e o — S - o
o 0010 S == D — [ = NN =N —
]
—
— — - | e — o —
- o = e f50/,|\4f5;5;5 4_5;52
[l
[l [l [l —, [l [l
(o2 TN o A TN o N o o T o= BN N | (o a N -R o | —— < ™ - O N
— (o]
TOTqeq T TTT e ° -
\JM — — —
e en A S R = s B = e | <@ ™ | @ o™ | @ <@
N~ S e
® o 0 0 0 0 f 0
Sl N N
S

A
Therefore,

Let
We know that 4
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U
[ R e

Using elementary transformation, Find the inverse of the matrix

1 3 -2

A=[-3 0 -5

Let 2 5 0
We know that 4 =14

Therefore,

S = D

[a—

[S—

—_— O O

| b unlL U]lll)

| = h ] =

S TR u1||_ LR b U1|L | &

W] b Lh“__ Ul’

o wn |

] [ R R O

<
| = n | =

(R, >R -R)

]

=3 B

2

3

5

—2
—~5
0

, if exists.
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1 3 =2) (1 00
=|-3 0 -5|=[0 1 0|4
2 5 0) 1001
1 3 -2 0
=|0 11 {3 1 O}A (R, =R, +3R, and R, >R, 2R, )
0 -1 4 ) 1l-20
1 0 10} (-5 0
=0 1 21/=[-13 1 S}A (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 [}ga%z{g)
o0 1) |-3 1 9
5 25 25
p =2 3
0 0 5 5
=0 1 0= _52 245 ;A (R,>R,—~10R, and R, >R, 2IR, )
RV I B
525 25
p =2 =3
5 5
P e B A 1)
5 25 25
3 1 9
525 25
2 0 -1
51 0
01 3

Using elementary transformation, Find the inverse of the matrix , 1f exists.
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Let 0
We know that 4 =14

Therefore,
0 -1 1 0 0
= 1 01(=/0 1 0|4
1 3 0 0 1
1 0_—1 100
y) y) |
=51 01|=|0 1 0|4 [R1—>5R1]
1 3 0 0 1
1 0_—1 L 0 0
y) 2
5 -5
=0 1 > 17l 7 1 0|4 (R, >R,-5R}
01 3 0 0 1
1 0 -1 L 0 0
y) 2
5 -5
=0 1 27l 7 1 04 (R, >R,—-R))
0 0 1 Bl -1 1
y) y)
1 0 -1 1 0 0
y) 2
5 -5
=0 1 ANE 1 0|4 (R, > 2R}
0 0 1 5 -2 2
1 0 0 3 -1 1
=0 1 0|=|-15 6 5|4 {R1—>R1+;R3 andR2—>R2;R3]
0 1 5 -2 2
3 -1 1
=4"'=]-15 6 -5
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Question 18:
Matrices 4 and B will be the inverse of each other only if:

(A) 4B =BA (B) AB=BA=0

©) AB=0,BA=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=1 then 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 = i n n-1
Let (U 0, show that (al +bA) =a"l +na" 'bA , where ! is the identity matrix of order 2
and neN.

s [0 1]
It is given that 00
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):(al +bA) = a'I+ka* b4

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

Consider,
(al +b64)" = (al +b4)" (al +b4)
=(a'T +ka""'bA)(al +bA)
=d"'I + ka*bAl + a"bIA + ka* "0’ A’
=d"' [ +(k+1)a*bA+ ka* 'b* 4> wwnll)

oo 3o O O

From (1) , We have
(al +bA)

Now,

k+1

B a“’f+(k+l)a"bA+0
=a£"[+(k+])a"bA

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 n n- ‘A =
(af+bA) =q"l +na ]bA Whel‘e (U 0]’neN

Question 2:

1 11 3”_| 3:a-| 3,,_|
A — I 1 1 AH = 3rf—| 3n—| 3;;—| e N
n-l n—1 n-1
If 11 1) prove that 3™ 3 3

I 11
A=|1 1 1
L 1. ]

It is given that

We shall prove the result by using the principle of mathematical induction.
For n=1, we have:

3n—1 3fe—l 3n—| 30 30 30 1 11
pP(1):| 3 3 3™ =13 3 3 |=/111|=4
3:’! 1 3!? 1 BH-I 3€J 3(] 30 -I I I

Therefore, the result is true for n =1.

Let the result be true for n==r% .

3.»’.'-| 3R‘—| 3.*(-]
P(k):Aﬁ = 3£—l 35‘-—E 3k—l
3f( | 31\' -1 33( 1

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

Since,
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1 l 1 3]& -1 3.{'—1 3;(' -1
= 1 l 1 3;(-—1 3.{-—1 3&-—]
1 l 1 3)’;—1 3.{-—1 3&—1
3 ; 3k—| 3 . 3k—i 3 : 3.(‘—]
=| 3:37F 3.3 3.3
3.3 3.3 3.3
k-1 3U+U—l 3u+n4
| gt gl e

3{i‘+|}—| 3({(1—”-] 3(.{'+|]—|

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

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

?'H—-l '_;H—l 3H—|
AH = 3n—| 3n—| 3:.'—| nE N
3” 1 311 ! 3!.1 |

Question 3:

A—(S —4] ”_[1+2n —4n]
If I =1} prove that n 1=2n) where n is any positive integer.

5 ( 3 —4}
It is given that -l
We shall prove the result by using the principle of mathematical induction.

For n =1, we have:

P(1): 4 :[ann ~4n J

1-2n
(3 4
1 -1

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

Let the result be true for n =% .
1+2k —4k ]
e

Ly :[ ko 1-2k

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

Since,
A = 4.4

1+2k 4k \(3 -4
Lk 1—21(][1 —1]

3(1+2k) -4k —4(1+2k)+4k
T 3k+1-2k —4k—1(1—2k)J
(3+6k—4k —4—8k-+4k
3k+1-2k —4k—1+2kJ
(3+2k -4-4k
| 1+k —1—2k]

(1+2(k+1)  -4(k+1) ]

1+k  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
AH —
n 1-2n

];HEN

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

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

A=4 and B=8B (1)
Now,
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(4B - BA) =(4B) —(BA) {(A—B)' - ,4'—3*1

=BA - AB [(AB)' = B’A’}
=BA-AB | Using (1) ]
=—(A4B—BA)

Hence,

(AB—BA) =—(AB-BA)

Thus, 4B —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,
(88) =5 (4B)}
= (4B) (B [ (4B) = B'A’]
= B'4'(B) [ (B = BJ
= B'(A4'B)
= B'(4B) [ Using (1) |
Therefore,
(B'4B) = B'AB

Thus, if 4 is symmetric matrix, then B'48 is a symmetric matrix.

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

Consider,
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(B'AB) ={B'(4B)}
(4B) (B)

=(B'4')B

=B'(-4)B [ Using (2)]

—_B'AB

Therefore,
(B'AB) =-B'AB
Thus, if 4 is a skew symmetric matrix, then B'AB is a skew symmetric matrix.

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

Question 6:
0 2y =z
A=|x y -z
Find the values of X,),Z if the matrix X =V Z ) satisfy the equation A'4=1 .
2y z
A=|x y -z
It is given that * =k =
Therefore,
0 x «x
A=\2y y -y
z -z z

Now, A'4A=1
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Hence,

2xt =]
:>:4c-+L
W2
6y’ =1
1
= y=t-—
6
3z =1
::>z=iL
3
1
x=i_5y=i_
Thus, 2 6 and
Question 7:
1
x:[1 2 12
For what values of 1
We have:
1 2 0
[1 2 1] 2 0 1
1 0 2

g x X 30 2y =

=2y ¥ —y|(|x »p —=z
z -z £ N\x -y =z
O+x>+x> O+xy—xy
= | 0+xy—xy 4y +y* +)?

O—xz+2zx 2yz—yz-yz
2x 0 0 1 0
=| 0 6y 0 0 1
0o 0 327) (00

- O O

1
=0
0

o = O

0
0
1

O—xz+xz 3

2yz—yz—yz

2 2 2
Z +Z +Z

1
0
0

0
1
0

- O O
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Hence,

0
=[1+4+1 2+0+0 0+2+2](2|=0

::[4+4x]=0
=>4x=-4
=>x=-]

Thus, the required value of x=-1.

Question 8:

301
A=
If (—1 ZJ,Showthat A =54+71=0

53]
Y=
It is given that -1 2
Therefore,

A =44

3 1)(3 1

-1 2][-1 2}

_( 303)+1(-1) 3(1)+1(2)}
~1(3)+2(-1) -1(1)+2(2)

(8 5
=k 8

Now,
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LHS = A2 —54+71
g8 5 3 1 1 0
= -5 +7
-5 3) [—1 2} (0 1]
(8 5\ (15 5 . 7 0
15 3) =5 10) lo0 7
-7 0 7 0
= +
0 -7) (o 7
-0

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

Question 9:
1 0 2]x
[x =5 -1]]0 2 1|[4|=0
Findx, if 2 0 31
We have
1 0 2| «x
[x -5 —1]0 2 11(/4]|=0
2 0 3|1
Hence,

X
=[x+0-2 0-10+0 2x-5-3][4|=0
I
X
=[x-2 -10 2x-8]/4|=0
1
:[x(x-z)-40+2x-8]=0
:[f-zxm40+2x-8]=o
:>[x2—48:|=0
= x’-48=0
= x’ =48
= x =143
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Thus, x=h/3 |

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

Market Products
1 10000 2000 18000
11 6000 20000 8000

(a) If unit sale prices of x,» and z are X2.50, X1.50and Z1.00, 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 ¥2.50, X1.50 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 [=6000x2.50+20000x1.50+8000x1.00
1.00
=15000+30000+ 8000
= 53000

Thus, the total revenue in market I is 46000 and the total revenue in market II i1s
53000.

(b) The unit costs of X,» 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+18000x 0.50
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
[6000 20000 8000] 1.00 |=6000x%2.00+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 X is

53000 —-36000 =17000

Thus, the gross profit in market I is 15000 and in market II is X17000.

Question 11:

){1 2 3]{—? -8 —9]
Find the matrix X sothat |4 5 6 2 4 6

RIS
Itis given that [4 5 © 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 2x2 matrix.
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& €
i
Now, let b d

Therefore,
a cl|ll 2 3 -7 -8 -9
i —
b dlil4 5 6 2 4 6
"a+4c 2a+5¢ 3a+6c—‘ {—7 -8 —9]
5 N

b+4d 2b+5d 3b+6d| |2 4 6

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

a+4c=7 2a+5¢=-8 3a+6c=-9a
b+4d =2 2b+5d=4 3b+6d=6

Now,
a+4c=-7

=>a=-T-4c
Therefore,

2a+5¢=-8

= 2(-7-4c)+5¢=-8
==14-8c+5¢c=-8
= -35=6

=c=-2

Hence,
= a=-7-4(-2)
=>a=-T7+8
=a=1

Now,
b+4d =2

=b=2-4d
Therefore,

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

= —3d =0

= d.=0
Hence,

b=2-4d
=h=2
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Thus, a=1,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" A Further, prove that (AB)' =A"B" forall neN.

Given: 4 and B are square matrices of the same order such that 48 = B4
To prove: (1n):4B"=B"4AneN
For n =1, we have:
P(1): AB = BA [Given]
— AB' = B'A4
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 |
= B4

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

Thus, by the principle of mathematical induction, we have 4B" =B"4,ne N

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

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

Let the result be true for n==%.
(AB)" = 4“B* (2

Now, we prove that the result is true for n =k +1.
AB™ = (A4B)" (4B)

- (4°8*).(48) [By (2)]

= A (B*A)B [Associative law]
=A"(4B")B [4B" =B"A.ne N
= (AffA)_(B"B) [Associative law |

— A.ﬁ+13k+l

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

Thus, by the principle of mathematical induction, we have (4B)"=A"B".neN

Question 13:
If Y —a]issuchthat 4" =1 then,

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

It is given that y -«
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Therefore,

1

(a*+By af-op
Nar-ay By+a’
- a’+ By 0 J

0 By +a’

Now, 4> =1
Hence,

(a2+,6;/ 0 J_(l OJ
0 Br+a®) (0 1

On comparing the corresponding elements, we have:
a’+py=1
=a’+py-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=A4and A'=-
Hence,
= Ad=-A
= A+A4=0
—=24=0
= A=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 (7+4) =74 jg equal to
(A) 4 (B) I-4 ©) ! (D) 34

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

(I+A) -TA=D + £ +31PA+341-74
=]+ A A+34+34*-74
=T+ AA+3A+34-T4 [ 4= 4]
=I+A4 -4
=I+A-4 [ 4= 4]

=]
Hence,

(I+A4) -74=1

Thus, the correct option is C.
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