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s Chapter 3 Matrices
EXERCISE 3.1
Question 1: 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.

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

(ii1) Here,
a;; =19
a, =35
a,; =-5
a, =12
Gy =2
= B

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:
(1x24),(24x1),(2x12),(12x2),(3x8),(8><3),(4><6) and (6@&4)

(1.13) and (13.1) are the ordered pairs of natural numbers whose product 15713
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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?
Solution:

We know that if a matrix is of the order m xn , it has mn elements. Thus, to find all the possible

orders of a matrix having 18 elements, we have to find all the ordered pairs of natural numbers
whose product is 18.

The ordered pairs are: (1,18),(18,1),(2,9).(9,2),(3.6) and (6:3).

Hence, the possible orders of a matrix having 18 elements are:
(1x18),(18x1),(2x9),(9x2),(3%6) 4nq (6x3)

(1x5) 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 2% 2 matrix, 4= [a,-,-] , whose elements are given by:

(i+j)
o 2

_F
Gy 7 J

(£+2j)2
Giiy 7 2
Solution:

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

2 LR

Therefore,
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%
—
1+1)°
alI:( ) :izz
2 2
(1+2)° 9
&4y = =iy
2 2
(2+1) 9
ay = =
2 2
2
242
azz_( i ) =E=8
2 2
) 2
A=| 2
2 g
Thus, the required matrix is 2
i
. a.=—, T:,j=1,2
G) 7
Therefore,
1
el =—=]_
I ]
Ll
12 2
2
=)
4 |
2
=
ay >

1

e
—

A=
Thus, the required matrix is [2

(i+2j) .
= =12
(iii) % y BT
Therefore,
14:3Y"
an_( L ) =2
2 2
. :(1+4)2 _25
12 2 2 @

aﬂ:M:lS &(o Q
’ 9 25} %\(b

A=
Thus, the required matrix is [

8
|
gV
oC
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Question 5:
In general, a 3x4 matrix whose elements are given by
1
a, =—|-3i+j
(i) %= 2i-j
Solution:
a, ap 43 4y
A=|ay Ay ay a4y
In general, a 3x4 matrix is given by T My Gy Uy

by e oo 5
0 Given a!}.—E‘—3I+J“|, i=1,2,3 j=1,234
1 I 1 2
a, =5|—3(1)+1\ =5|-3+1|=E\—2[=5=1
1 1 1 5
a,, =5|—3(2)+1| =5\—6+1| =5|—5| ==

1 1 1 8
a, =5|—3(3)+1\ =5|—9+1\ =5\—g| =l

a, =%|—3(1)+2( = %|—3+2[ =%\-1| =%
a, =%|-3(2)+ 2|-21-642) =%|-4\ =%=2
e %|-3(3) +2| :%\-9+2] =%|—7| =%
a, =%\—3(1)+3\ =%|-3+3| =0

ay, =%\-3(2)+3| =%\-5+3| =%\-3\ =%

1 1 1 6
a,, =5\—3(3)+3\ = E\—9+3| =5|—6|=5=3

<
Q - O
@y =30+ 4| =23+ 4=l = @6& C}\
1 1 I 2 0
a, =—|-3(2)+4|=—|-6+4|==|-2|== =1 {9
2 2 2! 2 \(D Q

1 1 1 5
dyy =E|—3(3)+4‘=E|—9+4‘=5|—5‘=5 %
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Thus, the required matrix is

iy % =2-j1=123 j=1,234

a,=2(1)-2=2-2=
a,=2(2)-2=4-2
)—2=6-2

2y =2(8)~2=

0
2
4

a;=2(1)-3=2-3=-1
a,; =2(2)-3=4-3=1
a;=2(3)-3=6-3=3

-2
0
2

a,=2(1)-4
a,,=2(2)-4
ay, =2(3)-4

2-4
4-4
6—4

Il
Il

1 0 -1 -2
A=|3 2 1 0
5 4

Thus, the required matrix is

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

4 3) (¥ =
i x5/ (15

x+y 2) (6 2
(i) 54z 902—58

(x+y+z

0
x+z |=|5
7

(iii) y+z
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Solution:

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

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

x+y 2) (6 2
(i) (5+z xy]ﬂ[s 8}
As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
x+y=6
xy=38
S5+z=5

Hence,
=5+z=5

=z=0

We know that (“‘b)z = (“*b)z —4ab
= (x-y) =(6) -8x4

Equating x—y=2 and x+y =06, 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=4,2=0

X+y+z Q)
ot c° Ny

(iii) Lo 7 S &(b
As the given matrices are equal, their corresponding elements are also equak Q
Comparing the corresponding elements, we get:

x+y+z=9 ws{l) %’\
x+z=35 sl 2)
y+z=7 :(3) ‘\\\ Q)(b
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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=5
=a=12

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

Question 7:
Find the value of @.b,¢ and d from the equation:

a-b 2a+c -1 5
(2a—b 30+d]=[0 13)
Solution:
a—-b 2a+c -1 5
{2a—b 3c+d]=[o 13)
As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

a-b=-1 vl 1]
2a-b=0 [ 2)
2a+c=35 ..(3)
3c+d =13  ..(4)

Putting this value in (1) , %
=a-2a=-1 (&
1 X\
Hence, - % Q%'
=b=2 ()Q &
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Putting a =1 in (3),
=2(1)+c=5

=e=3

Putting ¢=3 in (4),
=3(3)+d =13
=>d=4

Thus, a=1,b=2,¢=3 and d =4.

Question 8:

A=[q, lm, is a square matrix, if

(A) m<n (B) m>n (C)m=n (D) None of these
Solution:

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, AR [aﬁ lm, 1s 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
vyl 2=3x||8 4

JC:_—I =7 =7x=_—2 X=_—1 =__2
NN (B) Not possibletofind  (C)> - """3 ™ 3773

Solution: o } [0 y_z} @60 (’;QO
and

The given matrices are [ y+1 2-3x 8 4 &%
Equating the corresponding elements, we get: (b Q
\
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3x+7=03x=_?7

y—2=5=y=7
y+1=8=y=7

2—3x=4:x=-_§2-

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

Solution:

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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2 4 1 3 -2 5
a-fs ol s ]
Let 3 2 -2 5 3 4] Find each of the following:

(i) A+B
iy A-B
iy 34A-C
(iv) AB
(v) BA
Solution:
(1) A+ B
(2 4 1 3
= +
3 2 -2 5
2+1 4+3
=%
3-2 245
3 ?}
por
1 7
(11) A-B
2 4} [1 3]
f— o
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 5
: G
3x3 3x2 3 4
6+2 12-5
9-3 6-4

8 7
=
62]

7
O o
@brb&
& %
R
¥ ®
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=
(iv) 4B
(2 4][1 3}
=
\3 2N2 5
(2(1)+4(-2) 2(3)+4(5)
=
3(1)+2(-2) 3(3)+2(5)
2-8 6+20J
=
3—4 9+10
-6 ZGJ
=
-1 19
(V) BA
(1 3\(2 4
=5
\-2 5)i3 2
(1(2)+3(3)  1(4)+3(2)
e
-2(2)+5(3) -2(4)+5(2)
2+9 4+6
—
—4+15 —8+10]
11 10]
oo J
I 2
Question 2:

Compute the following:
a b} [a b}

+
(i) b a b a

@ +b b +02]+(2ab 250}

(i) a’+c& a+b’ —2ac  —2ab

(-1 4 -6 12 7 6
16|+ 8 0 5 <
(i) 5 3 2 4 @60 (}}O
cos’ x sin” x sin” x cos’ x (O &®
i sin’x cos'x) \cof% sindx (& Q
v 2R
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(a b} (a b]
+

(i) —b d b [

a+a b+b
=

-b+b a+a
(Za Zb]

_
0 2a

a’+b* b +c 2ab  2bc
(i) (a2+c a’ +b2] [26!0 —205’}
a’+b*+2ab b +c*+2bc
a*+c*=2ac a’+b* - 2abJ

U

a+b (b+c)'
= 2
" (a-b)
-1 4 12 7 6
8 5 + 8 0 5
2 3 2 4
(—

1+12 447 —-6+6
=| 8+8 5+0 16+5
24+3 8+2 5+4

cos’x sin’ x sinx cos’x
LI 4 z o 2 S
v) \sin®x cos’x) \cos’x sin’x
(cos2 x+sin’x sin® x+cos’ x)

sin® x+cos’ x cos’ x+sin’ x

Question 3:

- R
Compute the indicated products: x0 Y
L G S
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@iy \3

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

(iv)

vy Tl

(vi)

Solution:

a b\a b
@) (—b a][b aJ
a(a)+b(b) a(—b]+b(a)}
-b(a)+a(b) —b(-b)+a(a)
:>”a2+bz —ab+ab}
~ab+ab b +d’

=

a’+b’ 0
- 0 a2+b2J
-
2 (2 3 4) @
(i1) 3 0 \O
12) 103) 1(4) o @6\
=12(2) 2(3) 2(4) «(o Qﬂ
3(2) 3(3) 3(4) @ o
2 3 4 %
=4 6 8} . OQ &Q
6 9 12 \\\ ®®
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P

o

P

N~

e m—

o
\

2o O

——

—_—

[

[FS I (6]

—_— 2

h - I———

(1)-2(2) 1(2)-2(3) 1(3)—2(1)]
)

(1)+3(2) 2(2)+3(3) 2(3)+3(1)
-3 -4 1
8 13 9]

2 3 4Y)y1 3 5
3 4 50 2 4
(iv) 4 5 6/i3 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)
L 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
[i ;](1 0 IJ
W —~1 2 1
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

2 290

2 =3

3 -1 3
( )[l ]

-1 0 2
(vi) 31

=%

U
B
M-—l

<
O
:[3(2)~1(|)+3(3) 3(~3)—|(0)+3(1)J 60(’)\\
_1(2)+0(1)+2(3) ~1(=3)+0(0)+2(1) %Q) {b
14 -6 \ Q
=(3 3) q’,\(b ivs
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uestion 4:

1 2 3 3 -1 2 4
Azl 5 G 2 | B=ld 2 5,6=[0
If 1 -1 1 2 0 3 1

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

1
3
=2

Ly b b

(4+B) . (B-C)

, then compute and . Also,

verify that

Solution:

(A+B)=|5 0 2 |+|4 2 5

(B-C)

N R W WO
|

Now,

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

A+(B-C)=

[ 2% Y o B s S T O T )
o
|
(5]

%
C.
%

Hence, 4+(B-C)=(4+B)-C, %
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uestion 5:
2, 5) 23 )
3 3 5 5
q=|l 2 % g=|1 2 %
3 3 3 3 5 35
7 5 b 78 £
If 3 3) and 5 5 5),then compute 34-5B.
Solution:
(2, 5) (23,
3 3 5 5
34-5B=3 L 23 -5 1 24
3 3 3 5 5 .5
I 2 (L0 2
3 3 W 5 Sy
2 3 5)(235 000
=1 2 #[=|1 2 4}-[0 0 0
76 2)\7 6 2 0 00
Question 6:

cosf sinf . sin@ —cosf
cos@| +sin@ y
Simplify —sinf  cosO cosf sinf |

Solution:

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

. cos’ 0 cosﬂsin&}b( sinf  —sin@ 0039}
| —sin@cos®  cos’ 0 sin® cos O sin” @
. [ cos’6+sin’ @ sin9c036—sin6c039]
| —sin@cos@ +sinb cos o cos” @ +sin” @
1 0
- 0 1] <
3 &
Question 7: @

Find X and Y, if

7 0 30 Q Q
]andX_Y_[ ] S

X+Y= =
(2 5 0 3

N
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2 3 2 2
2X+3Y = 3X+2Y =
(ii) 4 0) and —1 &
Solution:

X+Y_—-(Z 2] (1)

30
X—Y—[O 3] ol 2)
Adding equations (1) and (2) ,
(? OJ (3 0]
2X = +
2 5/ (o 3
(10 0
“l2 8
1[10 0]
X=—
2(2 8
_[5 0}
1 4

(i)

Now,
:>X+Y=[; gj
9
=7} )
i 2X+3Y:[i 3) (1)
sxsr=[ 2 2 L2
23 o 5
O oL
Multiplying equation (1) by 2, 666{0(}}
2(2X+3Y)=2[i zl %\’& CB-Q
4X+6Y=[: 3] .(3) .\’\\OQQ (&Q
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ONS

Multiplying equation (2) by 3,

3(3X +2Y) =3[ 2 _2J

-1 5
9X+6Y=[6 _6] (4
3 15

From (3) and (4),

4 6\ (6 6
(4X +6Y)~(9X +6Y)= -
8 0) | -3 15
4-6 6+6
5X =
8+3 0-15
2 12
55X =
[11 —|5]

-1(-2 12
X="

5[11 -—ISJ

2 -2
| s s

=

5

Now

o
O
@6@6}\
& ok
R
¥ %
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—
:>2X+3Y=[2 3]
4
2 -12
2 3
=32 5. % |a3w=
~11 4 0
— 3
N
4 24
5 5 2 3
=| 3 3 |sar=
=22 4 0
— 6
5
4 24
2 3 5 5
=37 = = & R
4 0 -22
— 6
5
6 39
= 3) = 452 3
— -6
3
6 3
:’Y_% 452 ’
— —6
5
2 13
Sake 154 5
— =2
5
Question 8:
3 2 1 0
Y= 2X+Y=
Find X, if 1 4)and -3 2)
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Question 9:

o 02 8
Find x and »,if \0 x) {1 2) {1 8)

Solution:
1 3 0 5 6
= S5 + ¥ =
o 200 S
2 6
~ (7 0 _ 5 6
0 2x 1 2 I 8
2
_ 2ty 6 _ 56
1 2x+2 1 8
Comparing the corresponding elements of these two matrices,

2+y=>5
= y=3

2x+2=R8 @
= x=3 0 \C)
> &

Therefore, x=3 and ¥=3. %)
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uestion 10:

X iz 1 -1 3 5
o b 26 )
Solve the equation for X,¥.Z and ¢ if \V ¢ 0 2 4 6)

Solution:

1 -1 3
=27 743 g @
vt 0 2 4 6
2¢x 2z\ (3 -3 9 15
= + =
2y 2t 0 6 12 18
28+3 22-3 9 13
= =
2y 2t+6 12 18
Comparing the corresponding elements of these two matrices,

2x+3=9
=2x=6
=5 0=3

2y =12
=>y=6

2z-3=15
—=2z=18
=z=9

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

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

Question 11: 0 C)@
2 -1 10 N
x = N
If (3}-){1} {5J,ﬁndvalues of x and V. @6 (’)\'
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V)
== HS)
~(5er)-(5)

Comparing the corresponding elements of these two matrices,

2x—y =10 (l)

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 v =4.

Question 12:

3[x y}u(x 6)_’_[ 4 x+y]
Given 'z w) -1 2w) \z+w 3 ) find values of W,X,» and z.

Solution:

i3 x v _(x 6 N 4 x+y
z w -1 2w z+w 3
3 3 +4 6+x+

ot ol st “

3z 3w —l+z+w 2w+3

Comparing the corresponding elements of these two matrices, %
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=3x=x+4
=2x=4
=ax=2
=>3y=6+x+y
=2y=6+x
=2y=6+2
=2y=38
=y=4

=3w=2w+3
= w=3

=3z=—14+z+w

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

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

Question 13:
cosx -—sinx 0
F(x) =|sinx cosx O

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

Solution:
cosx -sinx 0

F(x): sinx cosx O

It is given that 0 0 1
cosy -—siny 0
F(y)= siny cosy 0 @

Then, 0 0

Now, @

cos(x+y) —sin(x+y) 0 «6 Q
F(x+y)= sin(x+ y) cos(x+y) 0 %\®

0 0 1 OQ KQ

%
O
%
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%)

cosx —-sinx 0\ cosy —-siny 0
F(x)F(y)=|sinx cosx 0| siny cosy 0

0 0 1 0 0 1
(cosxcos y—sinxsin y+0 —cosxsiny—sinxcosy+0 0
=|sinxcos y+cosxsin y+0 -—sinxsin y+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

o GGG )

12 3)-1 1 0y (-1 1_0Y1 203
01 0[[0 -1 1|#/0 -1 1]|lo1 0
iy (1 of2 3 4) (2 3 4110
Solution:
& 715 G )
(i) 6 7/)3 4 3 4)\6 7
s —1\(2 1) (5(2)-1(3) 5(1)-1(4)
[6 7](3 4]= 6(2)+7(3) 6(I)+?(4)]
10-3 5-4
L1521 6+28]
7 1
~(33 34]

Remove Watermark g

mm Wondershare
PDFelement



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
http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

2 1\(5 -1\ (2(5)+1(6) 2(-1)+1(7)
(3 4}[6 7]_ 3(5)+4(6) 3(-1)+4(7)}
10+6 -2+7
“l1s+24 —3+28]
(16 5}
39 25

e G AE )

12 3)-1 1 0) (-1 1 0
0100 -1 1|£[0 -1 1
gy U1 ol2 3 4) (2 3 4

12 3\ (=1 1 0} (1(=1)+2(0)+3(2) 1(1)+2(=1)+3(3) 1(0)+2(1)+3(4)
01 00 -1 1]: (- ]
(
5

—_— T

2
1
1

o o W

)+1(0)+0() 0(1)+1(=1)+0(3) 0(0)+1(1)+0(4)

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

1 1 02 3 4

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

2 3 4)U 1 o) [ 20)+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
0y (-1 1 0)(1 2 3
1;&{0 —11{010

Thus, 4) (2 3 4)l1 10 %

Question 15: (b
t 0 1 (bﬁ% Q&

—_— O =
f— D)

— A
Y SRS
o oo L
w o=

— N

Find 42 -54+61,if -1
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olution:

A2=44

2 0 1}y2 o0 1

=(2 1 3(2 1 3

1 -1 Of1 -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) 1(0)+(-N(M)+0(-1) 1(1)+(-1)(3)+0(0)
4+0+1 0+0-1 2+40+0

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

2240 0-140 I~349

(5 -1 2
=9 -2 5
0 -1 =2
Therefore,
5 -1 2 2 01 1 0 0
A -54+61=19 2 5 |[-5|2 1 3}+6{0 1 0
0 -1 =2 1 -1 0 0 0 1
5 -1 100 0 35 6 0 0
=9 -2 5 |-]10 5 15}+[0 6 0}
0o -1 -2 5 =5 0 0 0 6
5-10 -1-0 2-5 6 0 0
=9-10 -2-5 5—15]+[0 6 OJ
L0-5 -1+5 <Z=0F \0 0 6
-5 -1 3 6 0 0
=-1 -7 -10|+/0 6 0}
-5 4 2 0 0 6
1 -1 -3
=|=f ~1 10 2
5 4 4 .
S
o
_ _ Q@ Q’Q
Question 16:
1 0 2 @\(b b

A=[0 2 1 ‘O
If 203 , prove that 4° —64° +74+21=0. .\\\ ®®
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Solution:
A*=AA4
1 0 2y1 0 2
=@ 2 L0 2 1
2 0 3)l2 0 3

1+0+4 0+040 2+0+6
=104+0+2 0+4+0 0+2+3
2+0+6 0+0+0 4+0+9
5 0 8
=12 4 5
8 0 13

Now,

A =44

50 8)\1 O
=12 4 S5||0 2
8 0 13J){2 0 3

540416 0+0+0 10+0+24
={2+0+10 0+8+0 4+4+15
8+0+26 0+0+0 16+0+39

21 0 34
=(12 8 23
34 0 55
Therefore,
21 0 34 50 8 1 0 2 1 00
A —647+74+2] = 128236245+7021+2010J
34 0 55 8 0 13 2 0 3 0 0 1
(21 0 34) (30 0 48 2 0
=112 8 23|-[12 24 30|+| 0 14 7+[0 0 <
34 0 55) (48 0 78) (14 0 21) |0O 2

21+7+2  0+0+0 34+14+0 30 0 48
=| 12+0+0 8+14+2 23+7+0 (—|12 24 30
344+14+0 0+0+0 55+21+2 48 0 78

o
Lo o I e
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(30 0 48 30 0 48

=(12 24 30|-[12 24 30
448 0 78 48 0 78
0 00

=0 0 0(=0

0 00

Hence, 464> +74+21=0.

Question 17:

e Zaao 1
4 -2)and 0 1) find k sothat 4> =kA—21.

If
Solution:
A =44
{2 Sl 4
=[3(3)+(—2)(4) 3(—2)+(—2)(—2)J
4(3)+(-2)(4) 4(-2)+(-2)(-2)
(e 3
Now,
= A" =k4-21
- 636
-0 M 2
(1 -2} (3k-2 -2k
“l4 4 _{ 4k -2&-2)
omparing the corresponding elements, we have: . O®
Comp gthi;:;;i1 ding el t h 6@23@6\\
=Hik=] «
D

Therefore, the value of ¥ =1,
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uestion 18
0 -tamZ
A= .
o
tan — 0 . . . .
If 2 and I is the identity matrix of order 2, show that

cosat —sina
I+A=(I—A]( ]

since  cosc

Solution:
LHS =1+ A4
1 0 0 —tan—
o 1}'
\ tang 0
2
1 —1:ang
- (1)
tan — |
2
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cosaL  —Siho
RHS:(I_A) sinct  COSct

Remove Watermark g

o
0 —tan— .
3 [1 O] 2 [cosoc —sma:]
llo 1 o SINGt  COS®X
tan — 0
1 tan — .
B 2 {coscc —smcc}
—tang 1 SINGX  COSaL
2
) o ) o
cosax +sinc tan — —s1ncc+cosc¢tan5

o .
—coscxtanEJrsmcx

—(20052 E—1jtang+231ngr.:osE
2 2 2 2
1-2sin? L4 2sin2 &

2 2

e & o e o
—281n—Ccos—+tan—+ 2s1n —Ccos—
2 2 2 2 2

= 2 .(2)

Thus, from (1) and (2) , we get

coso —sina
1+A~—:([—A) cosy

sina

Question 19:

1-2sin® ngQSinEcosgtanE f2singcosg+ 2cos’ g71 tan—
2 2 2 2 2 2 2 2

) le'4
smcxtanEJr COS &

o4

Lo o o oS
2sin — cos —tan —+1— 2sin® —
2 2 2 2

.o o .o o o

—2smacos—+231n—cos——tan5

2sin? & +1-2sin2 %
2 2

A trust fund has 30000 that must be invested in two different types of bonds. The firstbend

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-trustfund

must obtain an annual total interest of:
(i) T 1800
(i) %2000

Wondershare
PDFelement
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(ii)

https://millionstar.godaddysites.com/ Remove Watermark

Let X x 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.
Therefore, in order to obtain an annual total interest of 1800, we have:

e
100 o
[* (30000-x)] =1800 [S.I for 1 year = %]
7
100
7(30000
5% TEO000-%) en

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 325000 in the second bond:

mm Wondershare
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e
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, 60 and 340 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 2xn,3xk,2xp,nx3 and pxk respectively.
The restriction on 7,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 P and Y are of the orders 2%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 2x7,3xk,2x p,nx3 and pxk respectively.
If n=p  then the order of the matrix 7X —-5Z is:

(A) px2 (B) 2xn
(C) nx3 (D) pxn
Solution:

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

Matrix Z is of the order 2xp  i.e., 2xn [Since n=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

Find the transpose of each of the following matrices:

\&
2
—
Question 1:
5
I
2

;)
(ii) 2 3

13 6
[\/5 5 6]
Gipy (2 3 -1

Solution:

mm Wondershare
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uestion 2:
-1 2 3 -4 1 -5
A=|5 7 9 B=(1 2 0
If =2 1 1) and I3 1) then verify that
() (4+B)=A+B
iy (4-B)=A-B
Solution:
-1 2 3 —4 1 -5
A= 5 7 9 B=(1 2 0
It is given that =2 1 1)and 1 3 1
-1 5 -2 -4 1 1
A=2 7 1 B=l1 2 3
Hence, we have 39 1) and = 0 1
-1 2 3) (41 -5 -5 3 =2
(A+B)=[5 7 9|+|1 2 0 |=[6" 9.9
Q) 21 1) {1 3 (14”2
Hence,
-5 4651
(A+B) =| 3 9
—2 2
Now,
-1 5 2) (4 1 1
A+B'=|2 T 1 [+ 1 23
39 1)\({-50°1
-5 6 -1
=3 9 4 ) O®
29 2 60 (,}\
Thus, (4+B) =A'+B' (&6 Q
S B
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= |
2
-
-1 2 3 -4 1 =5 3 1 8
(4-B)=|5 7 9|-|1 2 0|=|4 5 9
(ii) -2 1 1 I 3 1 -3 =2 0
Hence,
3 4 3
(4-B) =|1 5 =2
8§ 9 0
Now,
(-1 § 3 —4 1 1
A-B'=|2 7 1|-|1 2 3
3 9 1 =5 0 1
3 4 -3
=1 5 =2
8 9 0
Thus, (A_B) =48
Question 3:
3 4
A=|-1 2 (—] 2 ]J
Bi=
If 0 1) and 12 3) then verify that
() (A+B)=A+B

(ii) (4-B) =4'-B’

Solution:

It is known that 4= (A’)

Hence,

3 -1 0
A=
(421

(1)

-1 1

) B=|2 2
and 13

3 -1 0y =1 2 1 21 1
A+B= + =
4 2 1 1 2 3 5 4 4

Remove Watermark
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Therefore,
2 5
(4+B) =|1 4
1 4
Now,
3 4) (-1 1 2 3
A+B'=[-1 2|+| 2 2]|=|1 4
0 1 1 3 1 4
Hence, (A+B)'=A’+B'.
(3 -1 0} [—1
A-B= =
(ii) 4 2 1 1
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 -1 2
Hence, (A_B)r =A4'-B"
Question 4:

A,_[—z 3] B—[_l OJ
If 1 2) and 1 2) then find (A“LZB)

Solution:

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

Therefore,
-2 1
b -
(3 2)

Now,

S S ]
Ll =
—
1]
™
L
|
(98]
|
]

r
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-2 1 -1 0
A+2B= +2
1 2 1 2
=2 ] -2 0
= +
3 2 2 4
(-4 1
15 6

Question 5:

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

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

(i) | 3

0
4=|1,,B=[1 5 7]

(ii) 2

Solution:
1
A=|-4
(i)  TItis given that 3 andB=[_1 2 1]
Hence,
(1
AB=|-4([-1 2 1]
| 3
[-1 2 1
=4 -8 —4
-3 6 3
Therefore, i
-1 4 -3 S ‘C)@
(4B)=|2 8 6 6 (’)\3
1 -4 3 <

Now, &(O Q
_ ()

v 2
Afz[I —4 3] an 1 N O

Hence, ! § \/Q(b
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Bd = 2][1 -4 3]

Thus, (AB) =BA'

0
A=|1
It is given that 2] and B:[1 3 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
A’:[o 1 2] and 7
Therefore,
1
BA=|5([0 1 2]
|7
01 2
=10 5 10
0 7 14
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4 r o4
Thus, (48) =B84’
Question 6:
If
[ cos o sina}
(0) —sina  cosa J then verify A'4=1
sina  cosa
A= . )
(ii) —cosa  sina ) then verify A4A=1
Solution:
cosa  sina
A= .
(1) Itis given that —sina cosa
Therefore,
, [cosa —sina
sino.  cosa
Now,
cosot —sing ){ cosq SN
AAd=| :
\sina cosa )| —sina cosc
cosa cosa +(—sina )(=sina)  sine cosa +(—sina )cos
sin ¢ cos o +coso:(—sina) Sin ¢ SIN¢ + COSC COS
- cos’ @ +sin’ & SIN@ oS —Sina cos
| Sinor cosor —sina cosa sin®a +cos’ o
1 OJ
0 1
=T
Thus, A'A=1

(ii)
Therefore,

2

Now,

A= [
It is given that

—cosa  sina ]
| N &\Q@
sina  —cosa @ Q

J

cosa  sina
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A sin@  —cose |[ sina  cos¢
- \cosax  sina )\ —cosa  sino
_(sinasina +(—cosa )(—cosar) sina cosa +(—cosa )sincx
d\ sina cosa +sina (—cosar ) sino sino +cosa cosal J
[ cosa+sin’a sin o coso —sino coso
_\sino: cosa —sino cosa sin® o +cos’ a

(1 0
(o J
=1
Thus, A'A=1

Question 7:

1 <1 5
A=|-1 2 1
()  Show that the matrix 501 3)i5a symmetric matrix.
0 1 -1
A=|-1 0 1
(i)  Show that the matrix I =1 0 )52 skew symmetric matrix.
Solution:
1 -1 5
A=|-1 2 1
0 5 1 3
Now,
1 -1 5
A=[-1 2 1
5 1 3
=4

Hence, A is a symmetric matrix.

=l

(i) 1
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Hence, A is a skew symmetric matrix.

Question 8:
1 5

A=
For the matrix (6 7), verify that

(i) (A+4) isa symmetric matrix.

(i) (A - ‘4’) is a skew symmetric matrix.

Solution:
6 7
=
It is given that 6 7
, [1 6]
e
Hence, 5 7
(1 5) (1 6) (2 11
(d+4')= . =
(i 6 7) (5 7) 11 14
Therefore,
2 11
11 14

=(A+4")

(A4+4)

Thus, (A4+4) js symmetric matrix.

SRR
il X
=~[‘1’ ‘0'] S

=—(4-4) \\\O @(b
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Thus, (A4=4) is a skew symmetric matrix.
Question 9:

0 a b
1 1 A=|-a 0 ¢
Find E( +4) and E(A_Ar),when b - 0
Solution:
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+d)=|-a 0 cl|+|la 0 (=
-b — 0 b ¢ 0
0 0 0
=0 0 0
0 00
Therefore,
0 0 0
(s a)=[0 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
=l-2a 0 2¢c
26 -2¢ 0 )
Thus,
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0 2a 2b)

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 -1
-2 =2

(iii) -4 =5 2
1 5]

(iv) -1 2

Solution:

)
A
(i) Let I -1

Hence,

Now,

6 -2 9
Let ,\‘é Q
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P:%(A—i-A’)
%[2 _62J
=@ —31]

Now,
(33
P =
s )
=P
1 i
P=—(4+4) . _ _
Thus, 2 is a symmetric matrix.
Now,
3 5 3 1
e
1 -1 5 =l
(0 4
14 0
Let
1
=—(4-A'
0=1(4-4)
10 4
T2{4 0
_(0 2}
20
Now,
o0 2
2 0
=-0
<
0-L4-1) > &
Thus, 2 is a skew symmetric matrix. @ (b()
Representing 4 as the sum of £ and Q' (&6 QK
S B
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=4
6 -2 2
A=|-2 3 -1
(i) Let 2 -3
Hence,
6 -2 2
A=|-2 3 -1
2 -1 3
Now,
6 -2 2 6 -2 2 12 -4 4
(A+A']= -2 3 —1[+-2 3 -1/WF & 2
2 -1 3 2 -1 3 4 -2 6
Let
l )
P:E(A+A)
12 -4 4
=Ly M
. 4 2 6
6 -2 2
=-2 3 -l
2 =1 B
Now,
6 -2 2
P’—[—z 3
2 -1 3 <
=P @60 (,;\\O
1 ,
Thus, PzE(A+A) is a symmetric matrix. &6 Q&(b

Now, %\(b Cb.
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LIONS
6 -2 2 6 -2 2
(4-4)=[-2 3 -1|-[2 3 -1
2 -1 3 2 -1 3
0 0 0
=0 0 0
0 0 0
Let
1 ‘
0=1(4-4)
000
=%(0 0 0
000
000
:[O 0 OJ
000
Now,
0 0 0
Q’—[O 0 o}
0 0 0
=0
1 )
Thus, QZE(A_A) is a skew symmetric matrix.

Representing 4 as the sum of P and @:

6 2 2)
P+Q=|-2 3 -1[+[0 0 0
2 -1 3)100 0
6 =2 2
=2 3 -l
g -1 3
=4 60 "\\OQ
33 - < @Q
A=|-2 =2 1 &(O Q&
(i) Let -4 52 %\(bo%'
Hence, Q K
N
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3 2 4
A=|3 2 -5
-1 1 2
Now,
3 3 -1
(Ad+4)=|2 2 1
-F 5 B
6 1 -5
= -4 4
-5 -4 4
Let
P=%(A+A’)
; 6 1 =5
=1 -4 -4
2
-5 4 4
=5
2 2
= -2 2
2
=5 -2 2
2 )
Now,
; 1 =3
2 2
P = l -2 =2
2
_—5 -2 2
2 )
=
1 i
P=—(4+4)
Thus, 2
Now,

4

3
3
-1

2 -4
x,
1 2

is a symmetric matrix.

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

-4 -5 2 -1 1 2
0 5 3
=-5 0 6
-3 -6 0
Let
1 :
0=1(a-1)
2
0 5 3
Lz 5 s
2
-3 -6 0
s 8
2 2
=_—5 0 3
2
_—3 -3 0
2
Now,
y = A3
2 2
5
== 00 =3
© 2
2 3 0
2
==
0=1(4-4) -
Thus, 2 is a skew symmetric matrix. o
Representing 4 as the sum of P and ©: 60 C’)\'\C)
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, LosY(, 53
2 2 2 2
1 -5
P+O0=| — -2 2|4— 0 3
= 2 2
-5 -3
— =2 2 — -3
2 2
3 3 -1
=(-2 -2 1
-4 -5 2
=4
4 3)
A:
(iv) Let -1 2
Hence,
s 2
A=
5 2
Now,
1 5 1 -1
(4+4")= +
-1 2 5 2
B 2 4
4 4
Let
1
P=—(A4+ 4
(4= 4)
_1 2 4
24 4
(1 2
2 2
Now,
, (1 2
P =
b3
_p %
| & <L
Thus PzE(A+A’) 1S a symmetric matri @ (bo
us, y X. «6 Q&
Now, 6\,(0 %-
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Let
1 :
=3 (4-4)
1[0 6
216 0
(0 3
-3 0
Now,
o-[° 3
3 0
=0
1 '
0=L(a-1), WX
Thus, 2 is a skew symmetric matrix.
Representing 4 as the sum of £ and O:
P+0 1 2 " 0 3
-+ =
2. 2 -3 0
B 1 5
-1 2
=4
Question 11: @
If 4,B are symmetric matrices of the same order, then AB—BA4 isa Q ‘\C)
(A) Skew symmetric matrix (B) Symmetric matrix 6 c}
(C) Zero matrix (D) Identity matrix @

Solution: \(b %_

If Aand B are symmetric matrices of the same order, then %

A'=4and B =B (1) OQ QQ
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ow consider,

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

- —(AB- BA)

Therefore,

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

Question 12:
[cos o —sina

sinae  cosa }, then A4+A4 =1 _if the value of « is:

If
T T
(A) 6 (B) 3
3r
C) z D) 2
Solution:
3 [cosa —sina]
It is given that sina  cosa
Hence,
. 2( co.soz sina )
—sina  cosa
Now,
A+A' =1
Therefore,

cosa  —sina cosa  sina| (1 0
[sino: cosc J-{—sina cosaJ_[O IJ
2cosa 0 (10
[ 0 2005(1]_[0 1]

Comparing the corresponding elements of the two matrices, we have: <
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—
W

= 2cosa =1
1

= CoS0 =—
2

1
=a=cos —
2

T
=a=—
3

Thus, the correct option is B.

Remove Watermark .- Wondershare

PDFelement


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
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

Remove Watermark g PDFelement

https://millionstar.godaddysites.com/

— ‘
2

EXERCISE 3.4

Question 1:
I -1

Using elementary transformation, Find the inverse of the matrix [2 3 ), if exists.
Solution:

2 3
A=
Let 2 3

We know that 4 =14

Therefore,
1 -1 1 0
= = A
2 3 0 1]
S S (R, >R.~2R)
=5 = >R~
0 5 -2 1 -
= Lk L A4 RA—>1
g 1) |22 e : 25
5 5
31
1 0 5 5
= = A —>R +
5 5
301
= gi= 2 3
=21
5 5
Question 2:

2 1]
Using elementary transformation, Find the inverse of the matrix (1 1), if exists. C)@

. O«
Solution: 6 ’\\
%) {00
o
Let 11 %
We know that 4 =14
Theref '\OQ (&Q
erefore, .\\ @
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)

Z

(2 1y (1 0
= = A
1 1) o1
1 0) (1 -1
= = A (R >R -R,)
1 1) o 1
N (R, > R,—R)
0 1) (-1 2 2 >R

Question 3:
1 i3

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

Solution:

b
Hi=
Let 2 7

We know that 4 =14

Therefore,
[ 3]_(1 o]A
2 7) (0 1
(! 3]:[1 0}4 (R, > R,—-2R))
0 1) (21 o T
N OJ—[-’ _3}4 (R — R -3R,)
0 1) (-2 1 ’

Question 4:
[2 3] ) O@
Using elementary transformation, Find the inverse of the matrix \3 7/, if exists. 60 (’}\
<
Solution: (%) K‘@
2R
x0

2 3
A=
Let [5 7} %
We know that 4 =14 Q &Q
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b

2 3) [1 0
= - 4
5 7 0 1
o 3 1
1 = - 0
=|" 2|=|2 |4 (Rl—z»%le
5 7 0 1
i Z) [ p
= 2|=|2 |4 (R,—>R,-5R,)
-1 -5 )
0 — — 1
2 \ 2 J
1 0 -7 3
=2 0 ~1 |=| =8 | A (R]_)R1+3R2)
2 2
1 0 -7 3
= =| _ A (R, > -2R)
0 1 5 =2 B

Question 5:
2 1

Using elementary transformation, Find the inverse of the matrix {7 4] , if exists.
Solution:

A=
Let 7 4

We know that 4=14
Therefore,
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2 1 1 0
= = A
7 4] [0 1
1 1
1 — — 0
= 2 =] 2 A
7 4) (0 1
L) (Lo
= %: 27 A
0 —| |=—= 1
2 2
1 0 O - |
= =| A
0l —7 1
. 2 2
1 0 4 -1
= = A
01 ~7 2
4 -1
= A" =
-7 2

Question 6:

https://millionstar.godaddysites.com/
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(R, >R, -7R)

(R, >R —R,)

(R;,_ —2R))

28

Using elementary transformation, Find the inverse of the matrix [1 3} , 1f exists.

Solution:
(3
A=
Let 13

We know that 4 =14

Therefore,
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2 5} (1 0
= = A
o )
5 (1
1 2] [= o
= 21=2 A [‘Rl_)%‘Rl)
1 3) Lo 1
A
1 % % 0
= = A (R2—>R2—Rl)
1] | -1
0 —| |[= 1
2) 2
1 0\ (3 -5
= 5 1=l 21 i A (R, > R -5R,)
2 U2
= Lo _SA R, >2R
0 1) -1 2 (Bt

Question 7:
31

Using elementary transformation, Find the inverse of the matrix [5 2] , 1f exists.

Solution:
H
A=
Let 52

We know that 4 =14
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b

(3 1 10
— =4
5 2 0 1
(1 1 1 0 :
= =4 (C1 —C,-2GC,)
Jd 2 -2 1
(1 0 1 -1 _ _
=% =A (C,=>C,-C)
k1 1 -2 3
(1 0 2 -1 . o
=5 i i =A 5 3 (C, > -C,)
r 2 -1
=> A =
-5 3

Question 8:
4 5

Using elementary transformation, Find the inverse of the matrix {3 4] , 1f exists.

Solution:

HH
iz
Let 3 4

We know that 4 =14

Therefore,

(4 5\ (1 0

=3 4)=[0 1}4

i 1]:[1 _le (R >R -R,)
3 4) (0 1
(11 (1 -1 .

N T ) Tr—

N °]=[4 *S}A (R >R -R,)
0 1) (-3 4 S ‘O®
. (4 =5

ks ﬁ[—3 4} @6 (}\

Question 9: % %-
( 310 &Q
Using elementary transformation, Find the inverse of the matrix ‘§ , i@ts.
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(3 10]
K=
Let 2 7

We know that 4 =14

Therefore,

(3 10) (1 0

= = A
(2 7} (0 1]

=1 ot N, (R, > R -R,)
2 7) 0 1 o
(1 3) (1 -1

= = A (R, > R,-2R,)
0 1) \-2 3

[ U7 1, (R =R -3R,)
0 1) (=2 3 B g

Question 10:
3 -1

Using elementary transformation, Find the inverse of the matrix [_4 2 ], if exists.
Solution:
S
S .
Let -4 2
We know that 4 =14

Therefore,
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Question 11:
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(€, »C+2C,)

(C,>C,+C)

[c; —>1c*2]
2

2, -6

Using elementary transformation, Find the inverse of the matrix [1 —2), if exists.

Solution:

i 2)

-

Let 1 =3

We know that 4 =14

Therefore,

2 0 (1 3)
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Question 12:

Using elementary transformation, Find the inverse of the matrix [_2 1

Solution:

_[6 —BJ
Let -2 1

We know that 4 =14

A

Therefore,
(6 -3 1
o =
-2 1 0
f —
1 1Y (L
= 2 [=]|6
<2 1) \0
2 s
>0 2= f
0 0 —
3
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6 —SJ
, if exists.

_—
TR
-

R, %—R])
6

—_ O
R
—~

=]
e

(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:

Using elementary transformation, Find the inverse of the matrix [—1

Solution:
A

~ { 2 —3J
Let =1 2
We know that 4 =14

Therefore,

2 3

2 ], if exists.
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2 3)_(1 0,
:>\—1 2) 101
1 -1 (11
=1 2]:[0 JA (R >R +R)
(1 -1} (11
N () PR
(1 0) (2 3
= A R+ R
~lo J (1 2} SRS AL

Question 14:
2 1

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

i 2
H==
Let 4 2

We know that 4=14

Therefore,

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

Thus, 4" does not exist.

©

Question 15: 6 Q
% ¥ 3 {b
2 2 3 Q

Using elementary transformation, Find the inverse of the matrix 2 é%}
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olution:
2 -3 3
A=(2 2 3
Let \3 -2 2
We know that 4 =14

Therefore,
2 33 (10 0
—~l2 2 3/1=l01 04
3 2 2, 00 1
2 33 (1 0 0
—~l0 5 0l=-11 04 (R, >R, ~R)
3 22, L0 01
Loy (100
101
:> 1 = | — — OA R24>7R2
3 202 | 200
- 0 0 1
1 -1 1 o -
-0 1 0—%1% 0 |4 (R >R —R,)
32 2) |0 oy
41
B |
101} |5 3
N 1 ole ?1 % 0|4 (R —>R+R, andR, >R, +2R,)
0
2 2
5 5
41
101y |5 3
o 1 0l= ‘?1 % 0 4 (R, —>R,+3R))
005/ 1,5 1 <
P &V
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4 1
10 5 5
-1 1 1
:>010=?§0A R, > —R,
POV 1 2
5 5 3
2 -3
Z p =
10 511
=0 1 =%§ A (R —>R-R)
POV 1 2
5 5 3
=2 4 3
1 0 0 5115
:gé(l)z?§0/1 (R —>(-1)R)
2 1 2
5 5 5
2, 3
5 5
:>A’1=_—110
5 5
2 1 =2
5 5 5
Question 16:
1 3 =2
-3 0 -5

Using elementary transformation, Find the inverse of the matrix 2 5 0 ifexists.

Solution:
1 3 =2
<&
A=|-3 0 -5 - O
e L2050 @GQ &
We know that 4 =14 &(b
& Q

Therefore, %\(b %-
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B

%)

i

1 3 =2 1 00
=|-3 0 5(=[0 1 0|4
2 5 0 0 0 1
1 3 -2 1 00
=0 -11 {3 1 0}4 (R, =R, +3R, and R, >R, 2R, )
0o -1 4 -2 0 1
1 0 10 -5 0 3
=0 21 |=| 13 1 8}1 (R, >R, +3R, and R, >R, +8R,)
0 -1 4 -2 01
1 0 10 -5 0 3
=0 1 21 {13 1 84 (R, >R, +R,)
0 0 25 -15 1 9
1 0 10 -5 0 3
=0 1 21|=|-13 1 8 |4 [Rgalegj
0 0 1 -3 1 9
525 25
, 2 3
0 0 5 5
=0 1 0|= ?2 % % 4 (R, — R, ~10R, and R, >R, -21R, )
0 01 3 9
5 25 25
A V%
5 5
o2 4
5 25 25
-3 1 9
5 25 25
Question 17: Q)
2 0 -1 GQ ;&\Q
510 %8 @)
Using elementary transformation, Find the inverse of the matrix 01 3)f e{@. Qﬂfb
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—_ -
w o |

Let
We know that 4 =14

Therefore,
0 -1y (1 0 0
=[5 1 0|=/0 1 0|4
1 3 00 1
R I
2 2 |
=|/51 0|=/0 1 0|4 {Rlalej
1 3 0 0 1
1o L R
2 2
5 -5
=0 1 5:710A (R, >R,-5R)
01 3 0 0 1
1o L g o
2 2
5 -5
=0 1 Y 1 0|4 (R, >R,-R,)
00 L > 1
2 2
1o L L
2 2
=0 1 22_75 1 04 (R, —2R,)
00 1 5 22 OQ)
A
1 0 0 3 -1 1 @ O
=0 1 0|=/-15 6 -54 (R1%R1+%R3andR2ﬁ@§Q$®
o1 s -2 2 \(b%_
3 -1 1 Q%Q
=4"'=/-15 6 -5 XO) ,&
5 -2 2 \\\ <
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Question 18:
Matrices 4 and B will be the inverse of each other only if:

(A) AB=54 (B) AB=BA=0
(C) 4B=0,B4=1 (D) AB=BA=1
Solution:

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 4B=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 4AB=BA=1

The correct option is D.
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MISCELLANEOUS EXERCISE

Question 1:

0 1
Let (U 0], show that (af +bA4)" =a"I+na""'b4 , where ! is the identity matrix of order 2
and neN.

Solution:

4 [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 +b4)= al +ba’A=al +bA

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

That is, P(k):(al +b4) =a*I + ka* b4

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

Consider,

(al +64)" = (al +bA)" (al +b4)
=(a' I +ka''bA)(al +bA)
=a""'I + ka'bAl +a"bIA + ka"'b* A
=d"'I+(k+1)a'bA+ ka0’ 4 wwetl)

- 0 1)0 1 0 0
A = = =0
{O 0]{0 0} [0 0]
From (1) , we have

(al +b4)" = a1 +(k+1)a"b4 +0
=a"'I +(k+1)a" b4

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
it st A =
(al +bA)" =a"I+na""'bA here (0 0],,1 eN

Question 2:

] 'I 1 3n-| 3n-| 3!:-I
A=|1 1 1 A" =3 3t 3 pe N
n=1 n=1 n-l1
If L1 , prove that 3 3 3
Solution:
1 11
A=|1 1 1
1 11

It is given that

We shall prove the result by using the principle of mathematical induction.
For n =1, we have:
3 3 3 (3 @ (I
P(1):(3"" 3™ 3™ |=|3 3N\S’ [#pd’1 1|=4
3n—1 333-1 3n»1 30 30 3() 1 I I

Therefore, the result is true for n=1.

Let the result be true for n==% .

3!{—1 35‘—| 3&—]
P(k) . Ak = 3f(-l 3k—l 3&'-]
3&—1 3k—| 3&—]

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

Since,

mm Wondershare

®  PDFelement
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1 1 I3 ¥ 3+
=[1 1 1f[3*" 37 3+
1 l 1 3!:—1 3k—l 3£‘—1
3.3 3.3 3.3+
e 3'3k—| 3_3k—| 3_3.{'—]
k\3 i 3&—1 3 E 3L‘—| 3 ; 31—]
r’3(k+1)u1 3(;-+1)-1 3(;-+|}‘|
3(A-+I}—1 3[J(+I}—I 3(k+I}—1

3(k+I)—l 3(k+l}—l 3(k+l)—l

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

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

3n-| 3n-| 3.-:-I
An = 3r}—| 3n—l 3n—| JHE N
3!?—-| 3ﬂ—| 3:!-|

Question 3:

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

Solution:

3 [3 —4)
It is given that I~
We shall prove the result by using the principle of mathematical induction.
For n =1, we have: 60 "\\Cj
. (1+2n  —4n 79 O
P (l) A =
n 1-2n

~ [3 4] %

-

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

Let the result be true for n =k .

P(k)'A"—]+2k _4k N
L B g P

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

Since,
A = 44t

(1+2k -4k \(3 -4
ok 1—2k][1 —I]
3(1+2k) -4k —4(1+2k)+4k
| 3k+1-24 —4k—1(1—2k)}
(3+6k—4k —4-8k+4k
“{3k+1-2k —4k—]+2kj
(3+42k —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
ine N
n 1-2n

"

Question 4:
If 4 and B are symmetric matrices, prove that 48— BA4 is a skew symmetric matrix.

Solution:
It is given that 4 and B are symmetric matrices.

Therefore, we have: 60 (’;\\O

A'=4 and B'=B (1) <

ow, &
N \(& Q
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(AB - BA) =(4B) —(BA) [(A-B)' = A’—B’]
—BA—-AB [(AB)’ - B’A’}
=BA- AB [ Using (1) |
=—(AB—BA)

Hence,

(AB-BA) =—(AB—-BA)
Thus, 4B - BA is a skew symmetric matrix.
Question 5:

Show that the matrix B'4B is symmetric or skew symmetric according as 4 is symmetric or
skew symmetric.

Solution:
We suppose that 4 is a symmetric matrix, then
A'=4 (1)
Consider,
(B'AB) ={B'(4B)}
= (4B) (B) [ (4B) = B'A’]
= BA'(B) [ (B = B}
= B'(4'B)
= B'(AB) [ 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 60 (}§)
A=-4  ..(2) %)

9
Consider, \(& Q
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(BAB)

(1 (48)]
(4B (B)

(BA)B

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

Il

Therefore,

(B'AB) =-B'AB
Thus, if 4 is a skew symmetric matrix, then B'48 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 o "—z
Find the values of *,),Z if the matrix X =V Z ) satisfy the equation A'A=1.
Solution:
0 2y =z
A=|x y -z
It is given that £ =F =
Therefore,
0 x x
A=\2y y -y
z -z z

Now, A'd=1 O ’\C)
O~ &
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(o x x2)(0 2v =z 1 00
=2y ¥y —-y|x y —-z|=/01 0
0 01

2 2 ENX =¥ &

(0+x>+x2  O+xp—xy 0—xz+xz 1 00
=S| 0+xy—xy 4y +y’+y* 2yz—yz-yz|=|0 1 0
\O—xz+zx 2yz—yz—yz Z +z°+7° 0 0 1
2x* 0 0 1 0 0
=| B &* 0 |=0 10
0o o0 322) (0 0 1

Bt =]
:>)c=+L
2
6y* =1
1
= y=t-—
6
3z =1
=>z=iL
3
1 1 1
x=t—F/—, y=t— z=1t—
Thus, 2 6 and NE]

Question 7:

For what values of

Solution: %
We have: \(& Q
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0
=[1+4+41 2+0+0 0+2+2]{2]—0

0
=[6 2 4]2|=0
=[6(0)+2(2)+4(x)]=0
= [4+4x]=0
=>4dx=-4
=>x=-1

Thus, the required value of x=-1.

Question 8:

3 1
If _(—1 2], show that 4> —54+77=0

Solution:

o
It is given that -1 2

Therefore,
A= A4
3 1)(3 1
el 2][-1 2]
_(30G)+1(-1) 3(1)+1(2)J
~1(3)+2(-1) -1(1)+2(2)
(8 5]
N -5 3 0 O@
s @6 Q\}
«6 Q{b
o ®
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(%)

LHS = A2 =54+71
8 5 3 1 10
- =9 +7
-5 3] [—1 2) [0 J
(8 5) (15 5 N 7 0
1|5 3) |5 10) |0 7
-7 0) (7 0
= +
0 -7/ (0 7
=0

= RHS
Thus, A>-5A4+71=0

Question 9:
1 0 2| «x
[x =5 -1]j0 2 1]4|=0
Findx, if 2.0 31
Solution:
We have
1 0 2|«x
[x -5 -1]j0 2 1]/4]=0
2 0 3|1
Hence,

X
=[x+0-2 0-10+0 2x53]H=0
!

1
= [x(x-2)-40+2x-8]=0
=[x’ -2x-40+2x-8]=0

=>[x-2 -10 2x—s]Ho

=[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,»,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 X100 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 T46000 and the total revenue in market IT is
53000.

(b) The unit costs of %, 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 gepresented 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 346000, 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 800{)] 1.00 [=6000x2.00+20000x1.00+8000x0.50
0.50
=12000+ 20000+ 4000
=36000

Since the total revenue in market I is 253000, 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 *17000.

Question 11:

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

X[I 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 onth¢ 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 ci[[l 2 3} {—7 -8 —9}
= =
b dl|l4 5 6 2 4 6

F+4c 2a+5¢ 3a+6c_‘ [—7 -8 —ﬂ
5 _

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+6¢c=-9a
b+4d =2 2b+5d=4 3b+6d=6

Now,
a+4e=-7

=a=-T7T-4c
Therefore,

2a+5¢=-8
:>2(—7—4c)+5c::—8
= —14-8¢c+5¢=-8
= -3¢c=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 O O
= 4-8d +5d =4 Q,G C}\
=-3d=0

- & Q

=d=0 (b
ence, X\
. b=2-4d %

S D ‘\‘\\O @(b
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\E

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

1 -2
Xi=
Hence, the required matrix {2 0 ]

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

that AB" = B"A_ Further, prove that (AB) =A"B" for all neN.

Solution:
Given: 4 and B are square matrices of the same order such that 48 =BA

To prove: P(n) AB"=B"A,ne N
Forn =1, we have:
P(1): AB=BA [Given]|
= AB'=8B'4
Therefore, the result is true for n=1.

Let the result be true for n==%.
P(k)=A4B*=B"4 (1)

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

AB*' = AB* B
=(8°4)8 [8y (1)]
= B' (4B) [Associative law |
= B*(BA) [ 4B = BA (Given) |
— (B"'B) A [ Associative law |
= R 4

Therefore, the result is true for n=k+1. 60 C’;\\O

Thus, by the principle of mathematical induction, we have 4B" =B"A,ne N &6 Q

Now, we have to prove that (4B )“ =A"B" forall ne N Q Q
For n=1, we have: - O (&

(AB) =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' veil D)

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

~(4°8).(48) [By (2)]

= A* (B"’A)B [Associative law |

= A (AB")B [AB" :B"A,neN]
= (A"A),(B"B) [Associative law |

— Ak+lBk+l

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

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

Question 13:

oy o
If ¥ —a] issuch that 4° =1 then,

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

a7 o
It is given that Yy —@
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(e B B

Ay -aJ[y ~0J
_(a*+By af-ap
Nay—ay Pr+a’

a’+ By 0
0 By +a’

Now, 4> =1

Hence,

[V )
0 By +a’ Lo 1

On comparing the corresponding elements, we have:
a’+ By =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
Solution:
If the matrix 4 is both symmetric and skew symmetric, then
A=4and 4A'=-
Hence,
= A=-4
= A4+4=0

=24=0 )
A- O oL
A=0 6 (}\

Therefore, 4 is a zero matrix. %

Thus, the correct option is B. 6{0 %_
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3
If 4 is a square matrix such that 4° = 4, then (I+4) =74 s equal to

(A) 4 (B) -4 €)1 (D) 34
Solution:
It is given that 4 is a square matrix such that 4" =4
Now,
(I+4) -TA=P + £ +3124+341-74
=1+ A4 A+34+34-74
=1+ AA+34+34-74 [+ A4 =4]
=l+4 -4
=[+A-4 [~ 4 =4]
=1
Hence,
(I+A4) -74=1

Thus, the correct option is C.
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