CLASS - 12 MATHS NCERT SOLUTIONS

matrices

Chapter /;

________

Exercise 3.1
(2 5 19 7]

1. In the matrix A= 35 -2 g 12 | , write
3 1 -5 17

I. The order of the matrix.

Ans: The order of a matrix is mxn where m is the number of rows and n is the
number of columns. Therefore, here the order is 3x 4.

Ii. The number of elements.
Ans: Since the order of the given matrix is 3x4 therefore, the number of

elementsinitis 3x4=12 .

iii. Write the elements a,,,a,,,8,;,8,,,8,

Ans: The elements are given as &, . Therefore, here a,, =19 , a,, =35,

a;=-5,2a, =12, a23:E :
2
2. If a matrix has 24 elements, what are the possible order it can have? What

if it has 13 elements?

Ans: The order of a matrix is mxn where m is the number of rows and n is the
number of columns. To find the possible orders of a matrix, we have to find all
the ordered pairs of natural numbers whose product is 24 .

- (1x24),(24x1),(2x12),(12x 2),(3x8),(8x3),(4x6),(6x 4) are all the



Ans:

Ans:

possible ordered pairs here.
If the matrix had 13 elements, then the ordered pairs would be (1x13) and

(13><l) .

If a matrix has 18 elements, what are the possible orders it can have?
What if it has 5 elements?

The order of a matrix is mxn where m is the number of rows and n is the
number of columns. To find the possible orders of a matrix, we have to find all

the ordered pairs of natural numbers whose product is 18 .
~.(1x18),(18x1),(2x9),(9%2),(3x6),(6x3) are all the possible ordered pairs
here.

If the matrix had 5 elements, then the ordered pairs would be (1x5) and (5x1)

Construct a 2 x 2 matrix, A = [aij], whose elements are given by:

o _ (i)

(i) aij = 5

(ii) aij :]‘
PN

(“l) aij — (l+2])

(i) Since it is a 2x2 matrix
Let matrix be A

11 12
Where A = [ ]
a21a22

Now it is given that

— ()’
aij— .
oo (D)
ajj 1, ) & = —
_aHP @7
d11 1113.11— > = =2
2 2
ap l,2a10,= a+z)’ _6GF _2
2 2
2 2
d21 2,1 do1 = (2+1) = G _2

2 2 2



(2+2)? ﬁ _3

A 2,283 = >

Hence, the required matrix A is
a11 a12]
a21a22

(i1): Since it is a 2x2 matrix.
Let matrix be A

N[O DN
D Nnlo

Where A = [ 1 alz]

A1027

Now it is given that a;; = -

dij I,j ajj = -
i=1 1
a1._-.an=-=1
i=1 1
Aip._dipp=-—
12j=2 12 >
a1 . Ao = — =
21]:1 21 1 2
i=2 2
Ayp . _~ap=-=1

Hence, the required matrix A is
1
i1 Q2 1 -
A=
[a21a22 ] L 1]
(iii): Since it is a 2x2 matrix.
Let matrix be A

Where A = [ 1 alz]

21022
Now it is given that

_ (i+2))?
==



_ (i+2))*?

L) &= —
2 2
11ay, = @207 _ 30
2 2 2
2 2
12 ag, = 2@ _ 9 _ 25
2 2 2
2 2
2,1 6121:(2+2(1)) = (42) =2-3
2 2
29 = ZH2QV _ O _ 36 _ g

2 2 2

Hence, the required matrix A is

A:[all a12]= g 22—5
a10a7; 8 18

5. Construct a 3x 4 matrix, whose elements are given by
. 1, .. .
i a, :§|—3|+J\

all a12 a‘13 a‘14
Ans: A 3x4 matrixisgivenby A=|a,, a,, 8, a,
a‘31 a32 a33 a34

Given that a, =£\—3i +]l.
2
.a —£|—3><1+1|—1
e 11_2 o
= =] -3x 241 =2
2 2

8y, = %|—3>< 3+1=4



Ans:

a12:%|—3x1+2|:%

aZZ:%\—3x2+2\:2
.

a32:%|—3x3+2|:E

a13:%|—3><1+3|=0

a23:%|—3x2+3|:g

a4, :%|—3><3+3|:3
a14=%|—3x1+4|:%
a24=%|—3x2+4|=1

g, =%|—3x3+4|:g

1
Thus, the required matrix is A= g
4

il. a;; =2i—]
a11
A 3x4 matrix is given by A=|a,,
a3l

Given that a; =2i—j,

N N

N~

» o

12

22

32

w NDw o

D O »

13

23

33

N | ol

R N

[a})

14

«b)

24

QD

34



sa,=2x1-1=1
a, =2x2-1=3
ay =2x3-1=5
a,=2x1-2=0
a,=2x2-2=4
a5, =2x3-2=4
a,;,=2x1-3=-1
Ay, =2x2-3=1
a3, =2%x3-3=3
a,=2x1-4=-2
a,, =2x2-4=0
ay, =2x3-4=2

1 0 -1 -2
Thus, the required matrixis A=|3 2 1 0
54 3 2
6. Find the value of x,y,z from the following equation:

I
o Gaen[* 21

Comparing the corresponding elements we get,
Xx=1y=4,2z=3



. X+y 2 B 6 2

‘|54z xy| |5 8

. {x+y 2} {6 2}
Ans: Given =

5+z Xy 5 8

Comparing the corresponding elements we get,
X+Yy=06,Xy=85+z=5
Now, +5+z=5

=z=0

We know that, (x—y)2 :(x+y)2 —4xy
=(x-y) =36-32

=(x-y)=%2

When (x—-y)=2and (x+Yy)=6,
Weget x=4,y=2

When (x—y)=-2 and (x+y)=6,
Weget x=2,y=4

S X=4y=2,z=00r .. x=2,y=4,z=0

X+y+2 9
iii. X+z |[=|5
y+2z 7
X+y+z 9
Ans: Given| x+z |=|5
y+2 7

Comparing the corresponding elements we get,

X+y+z=9 ...(1)



X+2=5 ...(2)
y+z=7 ...(3)
From equation (1) and (2),
y+5=9

=y=4

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

=z=3

X+2=5

=>X=2

S X=2,y=4,2=3

Find the value of a,b,c,d from the equation:

a—-b 2a+c__—1 5
2a—b 3c+d| |0 13

) a-b 2a+c -1 5
Ans: Given =
2a—-b 3c+d 0 13

Comparing the corresponding elements we get,

a—b=-1 ..(1)
2a—b=0 ...(2)
2a+C=5 ...(3)
3c+d=13 .4
From equation (2),

b=2a

From equation (1),
a—2a=-1



—a=1

=b=2

From equation (3),
2x1+Cc=5

=c=3

From equation (4),
3x3+d=13

=d=4
~a=lLb=2c=3d=4

8. A= [ay]m ) IS a square matrix, if

A.m<n
B.m>n
C.m=n
D.None of these
Ans: A given matrix is said to be a square matrix if the number of rows is equal

to the number of columns.
A= [ay}mxn is a square matrix if, m=n.

Thus, option (C) is correct.

9.  Which of the given values of x and y make the following pair of matrices

equal
3X+7 5 | |0 y-2
y+1 2-3x| |8 4
AX=— y=7
3y

B. Not possible to find



C.y=7x=—
y 3

-1 —2
D.X=—y=—
3 Y 3

. 3X+7 5 0 y-2
Ans: Given =
y+1l 2-3X 8 4

Comparing the corresponding elements we get,
3X+7=0

= X=—=
3

y—2=5

Since we get two different values of x ,which is not possible. It is not possible to

find the values of x and y for which the given matrices are equal.

Thus, the correct option is (B).

10.  The number of all possible matrices of order 3x 3 with each entry 0 or 1
IS:

A.27
B.18
C.81
D. 512



Ans: Given matrix is of the order 3x 3 has nine elements and each of these
elements can be either 0 or 1 .

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

Therefore, the required number of possible matrices is 2° =512 .
Exercise 3.2

2 4 1 3 -2 5
5 el deld ]

Find each of the following
i. A+B

. 2 4 1 3
Ans: Given A= B=
3 2 -2 5

2 4 1 3
LA+B= +
s 2 o

[2+1 4+3
=A+B=

13-2 2+5

(3 7
=A+B=

_l 7}
ii. A—B

) 2 4 1 3
Ans: Given A= B=
3 2 -2 5



Ans:

Ans:

2-1 4-3
=A-B=
3+2 2-5
1 1
= A-B=
5 -3

. 3A-C

] 2 4 -2 5
Given A= ,C=
3 2 3 4
2 4 -2 5
L3A-C=3 -
3 2 3 4

6 12| [-2 5
=3A-C= —
9 6} {3 4}

(6+2 12-5
=3A-C=

19-3 6-4

'8 7
=3A-C= }

= AB=




v. BA

) 2 4 1 3
Ans: Given A= B =
5o o
1 3|2 4
. BA=
I
L aa| U2)+3(3)  1(4)+3(2)
_—2(2)+5(3) —2(4)+5(2)
11 10}
= BA=
11 2
2. Compute the following:
) a b a b
I +
-b a b a
b b
Ans: Wehavetofind{a }{a }
-b a b a
| a b+a b_ a+a b+b
“I-b al| |b a| |-b+b a+a
a b a b 22 2b
= + =
-b a b a 0 2a
. |a?+b* b*+c? 2ab  2bc
i. +
a’+c? a‘+b? —2ac -2ab

Ans: we have to find {

a’+b?

a?+c?

b? +¢?

2ab

+
a’+ bz} {—Zac

2bc
—2ab

|



la?+b® b?+c? ) 2ab  2bc | |a*+b”+2ab b*+c*+2hbc
la?+c? a’+b?| |-2ac -2ab| |a’+c?®-2ac a’+b?-2ab

. a’+b* b’+c? . 2ab  2bc | (a+b)" (b+c)’
a’+c®> a’+b’| |-2ac —2ab| (a—c) (a-bY

-1 4 -6 12 7 6
. | 8 5 16|+(8 0 5
2 8 5 3 2 4

Ans: wehavetofind| 8 5 16 8 0 5

-1 4 6| (12 7 6
+
2 8 5 3 2 4

8 5 16|+ 8 O 8+8 5+0 16+5

-1 4 -6 12 7 6 -1+12 4+7 -6+6
5 =
2 8 5 3 2 4 2+3 8+2 5+4

-1 4 6| (12 7 6 11 11 O
=!8 5 16(+|8 0 5|=/16 5 21
2 8 5 3 2 4 5 10 9

. |cos®x sin®x sin’x  cos®x
iv. | |+ , -
sin?x cos?x | |cos®x sin?x
cos? X sinzx}{sinzx coszx}

Ans:  we haveto find | , , -,
sin“x cos“X| |cos“x sin“Xx

lcos’x  sin®x . sin®x  cos®x | | cos®x+sin®x sin®x+cos’x
lsin®x cos®x | |cos’x sin’x | |sin®x+cos’x cos?x+sin®x

cos’x sin’x sin?x cos’x| [1 1
= =2 2 + 2 =2 =
SIN“X COS” X COS“X SIN“X 11

|



3. Compute the indicated products

i' [—ab ﬂ[s _ab}

Ans: we have to find a b
-b b a

15 a5k ﬁf o) )

5 T e

1
i H[z 3 4]
3

Ans:  We have to find {2][2 3 4]

1 1(2) 1

H[z 3 4]=|2(2) 2(3)
3(2) 3(3)
2

H el

i
T

) 1 2|1 2 3
Ans: we have to find
2 3|2 31

3)

w N B
(JONH

()
)

O O w

)+

b(a)

a(a)

)



1 21 2 3| |3 41
2 312 31 8 13 9

-l

0N I w
[ N O
— O ™M
< 0O ©

(P TRN  [p)

N M <

N < w

- O M

< 0 ©

oM < 0

N M <

Ans: we have to find {

I
n < w0

— O M
< w0 O
oM < W0

AN M <

|

14 0 42
18 -1 56
22 -2 10

|

-3 5
2 4|=
0 5

3 4|1
4 5|0
5 6|3

AN M <

|

V. {
Ans: we have to find {

=

|

1 01

-1 2 1
2 1
3 2

[

2 1
3 2
-1 1

Lo

-1 1



2 -3
i 3 -1 3
Ans: we have to find 10 1 0

1 2 -3 3 -1 2 4 1 2
4, If A=|5 0 2 |B=|4 2 5[C=|0 3 2] then
1 -1 1 2 0 3 1 -2 3

Compute (A+B) and (B-C) .Also, verify that A+(B—-C)=(A+B)-C .

1 2 -3 3 -1 2 4 1 2
Ans: Given A=|5 0 2 |B=|4 2 5|C=|0 3 2

1 -1 1 2 0 3 1 -2 3



1 2 3] (3 -1 2
~A+B=|5 0 2 |+|4 2 5
1 -1 1 2 0 3

[1+3 2-1 -3+2
—A+B=|5+4 0+2 2+5
_1+2 -1+0 1+3

4 1 -1
=A+B=|9 2 7
3 -1 4

3 -1 2
And B-C=(4 2 5

2

{032

2 0 3 1 -2 3
2—
S5—
3—-

-4 -1-1 2
=B-C=|14-0 2-3 2
2-1 0+2 3
-1 -2 0
~.B-C=l4 -1 3
1 2 0
Now,
1 2 -3 -1 -2 0

A+(B-C)=[5 0 2|+ 4 -1 3
-1 1 1 2 0

|

1-1 2-2 -3+0
=A+(B-C)=|5+4 0-1 2+3
1+1 -1+2 1+0



(1)
Q)

|

-1-2
71-2

-3
1
-1
.
-1 4
1-1
~1+2 4-3

-1 5
-3

0 O
9
2 1
4 1
=9 2
3
4-4
9-0 2-3
3-1
0 0
9 -1 5
2 1 1

|
|

And (A+B)-C

Thus, from equation (1) and (2),

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

~A+(B-C)
=(A+B)-C
~(A+B)-C
Hence proved.

1
— < WO W

MO N[O O

then compute 3A—-5B .

1
- <1 N _2_5 |0 N~

MO N[O © |0 m

N[O A0~ 2

1 ] <
Il _ 1
m WOlMm <™ M
°
c - N o
@

wlm |m N |

- N|Mm

N[ Al ~|™M

Given that A

If A

5
AnNs:



2, 5 |2 34
3 - 3| |5 5
~3a_sB=3 1 2 4| gL 2 4
3 3 3| |55 5
T, 2 |16 2
3 3] |5 5 5]
2 35/ [2 35
—3A-5B=|1 2 4|-|1 2 4
7 6 2| |7 6 2
0 0 0]
—3A-5B=|0 0 0
00 0

—sin@® cosO cosO sin6

N sin® —coso
Ans: we have to simplify cos6 no _
cosO sinB

cosO sinO ) sin@ —cosO
..C0sO +SIino =

cosO sin@ sin®@ —cos6
6. Simplify cose[ }+sin9{ } :

cosO sin0
—sSin® coso

—sin® cos0 cosO sin®

cos? 0 c:osesine+ sin’0  —sin®cosO
—cos0sin®  cos?H sinOcoso sin0

cosO sin0 sin® —cos0
=Ccos0| . no : =
—sin® coso cosO sino
cos?0+sin’0 cos0sin 6 —cos0sin 6
—c0s0sin® + cosOsind cos?0 +sin’0

cosO sin® ) sin@ —cosO 1 0
= C0s0| . +sino i =
—SIin® cosO cosO sin® 0 1



7. Find X and Y ,if

) 7 0 30
I. X+Y= and X-Y =
2 5 0 3

Ans: Given:

...1

Adding equations (1) and (2), we get,
7 0] |30

2X = +
HMEIN

10 O
= 2X =
2

1110 O
=>X==

2|2 8

50
SX=

1 4

) 7 0
Now, since X+Y ={ }

2 5
5 0 7 0]
= +VY =
1 4 2 5]

7 0] [5 O]
=YY= -
2 5 1 4

i



R

.. 2 3 2 =2
I. 2X+3Y={4 0} and 3X+2Y=[ }

-1 5
Ans: Given:
(2 3
2X+3Y = } ...(1)
4 0
2 -2
3X+2Y = } ...(2)
-1 5

Multiplying equation (1) with two we get,

.

2(2X +3Y)=2

:>(4X+6Y)—_4 61 (3)
“ls o

Multiplying equation (2) with three we get,

3(3X +2Y) = 3{_21 _52}

:>(9X+6Y):{_63 I:} (%)

From equation (3) and (4),
(4X+6Y)—(9X+6Y)= E g} —{_63 Iﬂ

-2 12
= -5X =
Ll —15}



2 v
X = il 5
= 3
- 2 3
Now, since 2X+3Y=L }
2 12
2 12 -
2 ° 2 |+3v=
~11 4 0
— 3
5
4 24
4 24 -
=| 2 % |s3v=
—22 40
— 6
5
_ 4 24
2 3 - =
=3Y = | 5 5
4 0| |-22
) — 6
5
6 30
=3Y = 452 5
— -6
5
2 13
Y= 154 5
= 2
5



2 12

P X = il >
—= 3
5

3

8. Fmdx,HY=[1
Given v =|

Ans: Iven ¥ = 1 4

1
And 2X+Y:{

(3 2
= 2X+ =
s M
1 0 3 2]
= 2X = —
R
2 -2
= 2X =
-4 -2
-2 =2
= X = E
2 {—4 —2}

Q. Find X and Y ,if 2[ 3}
0 X

S

1
Ans: Given: 2{

-3 2

2 1

’YZJZ ”
= 2
5

2 1
4} and 2X+Y=[

il
!

1 0]

1
+

H
o

i e



2 6] [y 0] [5 6
f— =+ =
0 2x| |1 2] |1 8

[2+y 6+0 1] [5
| 0+1 2x+2] |1 8

2+y 6 ][5 6]
= =
1 2x+2] |1 8

Comparing the corresponding elements of these two matrices, we get:
2+Yy=95

=y=3

2X+2=8

=>X=3

S X=3,y=3
10.  Solve the equation for X,Y,Z and t if
X z 1 -1 3 5
2 +3 =3
y t 0 2 4 6
. X Z 1 -1 3 5
Ans: Given: 2 +3 =3
y t 0 2 4 6
[2x 2z 3 -3 9 15
= + =
2y 2t 0O 6 12 18

(2x+3 2z-3] [9 15
2y  2t+6| |12 18

Equating the corresponding elements of these two matrices, we get:
2X+3=9

=>X=3

2y =12



=>Yy=6

22-3=15

=z=9

2t+6=18

=>1t=06

S X=3,y=6,2=9,t=6

2 -1] (10
11. If x[3}+y[ 1 }=[ 5} find values of x and y .

. 2 -1| |10
Ans: Given: x| _|+Y =
3 1 5
2x| [- 10
= + .
MEMEH
[2x-y] [10
j— =
| 3X+Y 5
Equating the corresponding elements of these two matrices, we get:
2x —y =10 and

3X+Yy=5

Adding these two equations, we get:
oX =15

=>X=3

Now, since 3x+y=5

—=>Yy=5-3x

=y=5-9

=>y=-4

S X=3,y=-4



12.

Ans:

13.

Ans:

6 4
Given 3 Y = X + X+y find the values of x,y,z
Z W -1 2w Z+W 2w +3

and w .

6 4
Given: 3 Y = X + Xy
Z W -1 2w Z+W 2w +3

3x 3y X+4 6+X+Yy
:{32 3w}:{—1+z+w 2w +3 }
Equating the corresponding elements of these two matrices, we get:
X=x+4
=>X=2
y=6+x+Yy
=>y=4
3w =2w+3
=>w=3
3z=-1+z+wW
=z=1

S X=2y=4,z=1w=3

[cosx —sinx O]
If F(x)=|sinx cosx 0|,showthat F(x)F(y)=F(x+y) .
0 0 1]
cosx —sinx O]
Here, F(x)=|sinx cosx O
0 0 1]
cosy -siny O

F(y)=|siny cosy O
0 0 1



cosx —sinx 0]jcosy -siny 0
~F(x)F(y)=|sinx cosx 0} siny cosy O
0 0 1] O 0 1

= F(x)F(y)=|sinxcosy —cosxsiny +0 —sinxsiny+cosxcosy+0 0

cosxcosy—sinxsiny+0 —cosxsiny—sinxcosy+0 0
0 0 1

= F(x)F(y)=|sin(x+y) cos(x+y) O (1)

0 0 1

(cos(x+y) —sin(x+y) 0]

cos(x+y) -sin(x+y) 0
Q)

And F(x+y){sin(x+y) cos(x+y) O
0 0 1

From equation (1) and (2),
F(x)F(y)=F(x+y)

Hence proved.
14.  Show that
40 |
Sl P s P i
|
|

7 1
} (1)



.2

|

16 5
39 25

=[5 36 7]

From equation (1) and (2),

LHS = RHS

Hence proved.

i. {
Ans: LHS:

|

M O O

o1 2
110 1
41 1

-1 1 O -1 1
0 -1 1|#( 0 -1
2 3 4 2 3

H

1 2 3
010
110

—~
—
~
1
<
S o«
o T o™
b © N
I —
Il
1
o« <
— 7 ™
T o«
—
1
m o o
AN d
- O «
I —




Q)

From equation (1) and (2),

LHS = RHS

Hence proved.

2 0 1
2 1 3].
1 -1 0

Find A*-5A+6l if A

15.

2 0 1
2 1 3
-1 0

:

Given: A

AnNs:

-1 -2

0

2 0 1 1 00
2 1 3|+6/0 1 O
-1 0 0 01

[

5 -1 2
9 -2 5
-1 -2

L

. A’ —~5A + 6l



16.

Ans:

= A?-5A+6l=l9 -2 5 |-[10 5 15

= A’ -5A+6l=9-10 —2-5 5-15 |+

5 1 27 [10 0
+

0 -1 -2 -5 0

[5-10 -1-0 2-5

6
0
| 0-5 -1+5 —2-0] |0
5 -1 3] [6 0 o]

=A’-5A+6l=|-1 -7 -10|+|0 6 0

5 4 2| |00 6

= A’-5A+6l=|-1 -1 -10

N O
=N

0 3

=10+0+2 0+4+0 0+2+3

1+0+4 0+0+0 2+0+6
2+0+6 0+0+0 4+0+9

},pnweﬂmtA?—6A2+7A+21=o_
0
2
0



5 0 8
=A*=|2 4 5

8 0 13
Now, A’=A%. A

5 0 8|1 0 2
JA*=12 4 5|0 2 1

8 0 13(|2 0 3

[5+0+16 0+0+0 10+0+24
—=A*=[2+0+10 0+8+0 4+4+15
_8+O+26 0+0+0 16+0+39

(21 0 34
S>A=|12 8 23
34 0 55

LAY —BAZ+TA+21=
21 0 34 5 0 8 1 0 2 1 0O

12 8 23|-6/2 4 5|+7/0 2 1|+2(0 1 O
34 0 55 8 0 13 2 0 3 0 01

= A —B6A*+7A+21=

21 0 34| |30 O 48 7 0 14 2 00
12 8 23|—-|12 24 30|+ 0 14 7 |+/0 2 O
34 0 55| (48 0 78| (14 0 21| |0 O 2

21-30+7+2 0-0+0+0 34-48+14+0
= A*—B6A’+7A+21=| 12-12+0+0 8-24+14+2 23-30+7+0
34-48+14+0 0-0+0+0 55-78+21+2



0
= A*—B6A% +7A+21=|0
0

o O O
o O O

A —6A%+7A+21=0

Hence proved.

3 =2 1 0
17. If A= and I = find k so that A>=kA-21 .
4 2 0 1

) 3 -2
Ans: leen:A:{4 }

-2
A?=AA
) 3 23 -2
= A =
4 2|4 2
) 9-8 —6+4
= A=
112-8 -8+4
, [1 -2
= A=
4 -4

Now, A? =kA -21

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

4 4| |4 2| ‘o 1

1 2] [3k -2k 2 0
= = _
4 4 4k -2k 0 2

- =
4 —4|7| 4k —2k-2

1 -2] [3k-2 -2k }

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



k=1
Thus, the value of k is 1 .

0 —tang
2

18. If A= and | is the identity matrix of order 2 , show

cosa, —sina}

I+A=(L—Aﬂ}

sina.  cosa
0 —tang
Ans: Given: A= 2
tang 0
2
0 —tang
0 2
LHS:I+A:{ J+
tanE 0
2
1 —tang
= 1+A= 2 (1)
tane 1
2
o
coso. —sina 10 0 —tanE coso. —sina
RHS: (I-A)| . = - _
sino.  cosa 0 1 o Sino.  cosa
tan— 0
(04
cosa —sina 1 tanE cosa  —sina
=(1-A)| . = .
sino.  cosa. sino.  cosa

—tand 1
2



19.

cosa —SIiho
=(1-A)| . =
SInat  CoSa o .
- - —cosatan—+SIina
2
cosa —Sina
:>(I —A) _ =
SIna.  COSa

cosa. —Sina
sinot  CoSsa

:(I—A){

. a
CoSo +SIn OttanE

1-2sin22 4+ 2sin2 —cos L tan 2 —Zsingcosg+(2c0322—1jtan—
2 2 2 2 2

| 2c0s2 L 1 |tan L + 2sin%cos2  2sinfcosLtanS +1-2sin2 e
2 2 2 2 2 2 2 2

. a
—SInOL+COSOLtanE

. o
Sin octanE+cosoc

o |
2

1-2sin2 % + 2sin2 2 —2sinZcos 2 + 2sinLcosE —tan <
2 2 2 2 2 2 2

. A o o . o
—SIN—C0S— + tan — + 2SIn —C0S —
2 2 2

o
cosa, —sina} L —tanE

sino.  cosa

= (I- A){
tan 1
2
Thus, from equation (1) and (2).
LHS=RHS

Hence proved.

2sin2 % 41— 2sin2 2
2 2

.2

A trust fund has Rs 30,000 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 Rs 30,000 among the two types of bonds. If the trust fund must

obtain an annual total interest of:
I. Rs 1,800



ANS:

Ans:

Let Rs x be invested in the first round.

Then, the sum of money invested in the second bond pays Rs (30000 — x)

It is given that the first bond pays 5% interest per year, and the second bond pays
7% interest per year.

We know that,

principle x rate
100 '

Therefore, in order to obtain an annual total interest of Rs 1,800 ,

Simple interest for one year is

5

100
7

100

5x  7(30000-x)
= 4

100 100
— 210000 —2x =180000
= X =15000

Thus, in order to obtain an annual total interest of Rs 1,800 , the trust fund should
invest Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.

[x (30000 x)] =1800

=1800

ii. Rs 2,000
Let Rs x be invested in the first round.

Then, the sum of money invested in the second bond pays Rs (30000 — x)

It is given that the first bond pays 5% interest per year, and the second bond pays
7% interest per year.

We know that,

principle x rate
100 '

Therefore, in order to obtain an annual total interest of Rs 2,000 ,

Simple interest for one year is




S
100

[x (30000-x)]| 5 =200
100
_ 5% 7(30000-x) _ 2000
100 100
= 210000 — 2x = 200000
= X =5000

Thus, in order to obtain an annual total interest of Rs 2,000 , the trust fund should
invest Rs 5000 in the first bond and the remaining Rs 25000 in the second bond.

20.  The bookshop of a particular school has 10 dozen chemistry books, 8
dozen physics books, 10 dozen economics books. Their selling prices are
Rs 80, Rs 60 and Rs 40 each respectively. Find the total amount the
bookshop will receive from selling all the books using matrix algebra.

Ans: 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
40

= 12[10x80 +8x60+10x 40]

— 12[1680]

= 20160
Therefore, the bookshop will receive Rs 20160 from the sale.

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

A.k=3,p=n



Ans:

22.

Ans:

B. k isarbitrary, p=2

C.p isarbitrary, k=3

D.k=2,p=3

Matrices P and Y are of the orders pxk and 3x Kk respectively.
Therefore, matrix PY will be defined if k=3 .

Also, PY will be of order pxk .

Since the number of columns in matrix W is equal to the number of rows in
matrix Y .

Therefore, matrix WY is well-defined and is of the order nxKk .

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

But PY is of the order pxk and WY is of the order nxk .
Therefore, we must have p=n .
~.p=n,k =3 are the restrictions on n,k,p so that PY + WY will be defined.

Thus, option (A) is correct.

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

A.px2
B.2xn
C.nx3
D.pxn

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

Since, p=n

Matrix Z is of the order 2xp or 2xn .



Thus, matrix 5Z is also of the same order.
Since, both the matrices 7X and 5Z are of the same order 2xn.
Therefore, 7X —5Z is well defined and is of the order 2xn .

Thus, option (B) is correct.

Exercise 3.3

1.

Ans:

AnNs:

Find the transpose of each of the following matrices:

The transpose of a matrix is obtained by changing its rows into columns and

:

its columns into rows.

Thus, if A=| = | , then AT :[5

N |-

.11 -1
ii.
2 3
The transpose of a matrix is obtained by changing its rows into columns and
its columns into rows.

1 -1 1 2
Thus, if A= . then AT =
2 3 -1 3



-1 5 6
iii. [V3 5 6
2 3 -1
Ans: The transpose of a matrix is obtained by changing its rows into columns and

its columns into rows.

-1 5 6 1 3 2
Thus,if A=[+3 5 6 |,then AT=|5 5 3
2 3 -1 6 6 -1
-1 2 3 -4 1 -5
2. IfA=[5 7 9]landB=| 1 2 0 |, thenverifythat
-2 11 1 3 1

i. (A+B)'=A"+B’

-1 2 3 -4 1 -5
Ans: Giventhat: A= 5 7 9|andB={1 2 0
-2 11 1 3 1

-1 5 =2 -4 1 1

Thus,wehave A'=| 2 7 1 |andB'=|1 2 3

3 9 1 -5 0 1

-1 2 3 -4 1 -5
(A+ B): 5 7 9/+/1 2 0
-2 1 1 1 3 1

5 3 -2
~(A+B)=| 6 9 9
-1 4 2



-5 6 -1
=(A+B)'=[3 9 4 (1)
-2 9 2
-1 5 2| |4 11
And A+B'={ 2 7 1|+ 1 2 3
3 9 1 5 01
-5 6 -1
~A+B'=13 9 4 ..(2)
-2 9 2
Thus, from equation (1) and (2),
(A+B)'=A+B'

Hence proved.

ii. (A-B)'=A'-B"

-1 2 3 -4 1 -5
Ans: Giventhat: A= 5 7 9landB=|1 2 0
-2 1 1 1 3 1
-1 5 2 -4 1 1
Thus, we have A'=| 2 7 1 |andB'=| 1 2 3
3 9 1 5 0 1
-1 2 3 -4 1 -5
(A—B)= 5 7 9|-|1 2 0

-2 11 1 3 1



3 4 -3
=(A-B)'=|1 5 -2 (1)
8 9 0

4 -3
~A-B'=|1 5 -2 )
9 0

Thus, from equation (1) and (2),
(A-B)'=A-B'

Hence proved.

3 4
-1 2 1
3. If A'=|-1 2|and B={1 ) 3} , then verify that
0 1

i. (A+B)'=A+B’

Ans: We know that, A=(A")’

3 -1 0
Thus, we have: A =
4 2 1

-1 1
And B'=| 2 2
1 3

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



Ans:

2 1 1
=A+B=

5 4 4
2 5]
.'.(A+B)': 1 4 ...(1)
1 4
3 4] [-1 1
A+B'=|-1 2|+ 2
0 1 i 3
2 5
JA+B'=(1 4 ...(2)
1 4

Thus, from equation (1) and (2),
(A+B)'=A+B'

Hence proved.

ii. (A-B)'=A'-B"

We know that, A=(A")’

3 -1 0
Thus, we have: A:{4 }

2 1
-1 1
And B'=| 2 2
1 3
3 -1 0] [-1 2 1
A-B= —
{4 2 1} 1 2 3}

4 -3 -1]
3 0 -2

:A—Bz{



~(A-B)=|-3 0 (1)
-1 -2
3 4] [-11
A-B'=|-1 2|-| 2 2
0 1| |1 3
4 3
~A-B'=|-3 0 .2)
-1 -2

Thus, from equation (1) and (2),
(A-B)'=A-B'

Hence proved.

-2 3 -1 0
4. IfA'= and B = ,then (A+2B)" .
1 2 1 2

Ans:  We know that, A=(A")’
-2 1
A=
53
-2 1 -1 0
JA+2B= +2
D
-2 1] [-2 0
=A+2B= 5 +

=A+2B=




5. For the matrices A and B , verify that (AB)'=B"A" where

i. A=[-4|B=[-1 2 1]

1
Ans: LHS: AB=|—-4|-1 2 1]
3

-1 2 1
—=AB=4 -8 -4
-3 6 3

-1 4 -3
~(AB)Y=[2 -8 6 ()
1 -4 3

Now, A'=[1 —4 3]

-1
And B'=| 2
1
-1
RHS: .B'A'=| 2 |[L -4 3]
1
-1 4 -3
B'A=/2 -8 6 2)
1 -4 3

Thus, from equation (1) and (2),
(AB)'=B'A’

Hence proved.



AnNs:

0
ii. A=|1|,B=[1 5 7]

2
0
LHS: AB=|1|[1 5 7]
2
01 2
=AB=|0 5 10
07 14
01 2
~(AB)'=[0 5 10 (1)
0 7 14

Now, A'=[0 1 2]

1
And B'=|5
7
1
RHS: .B'A'=|5 [O 1 2]
7
01 2
~B'A'=|0 5 10 ...(2)
0 7 14

Thus, from equation (1) and (2),
(AB)' =B'A’

Hence proved.



sina
—sino.  cosa.

—sina
cosa

) cosa
l. A=[

., | cosa
Ans:  Here, A'=|
sino

Cosa cosa

JA'A=|
sino
cos? o +sin® o
SAA=| _
sin 0,cos o — Sin oL CoS o

10
LAA=
o

SA'A=]
Hence proved.

cosa

} , then verify that A’A=1

—sina sina
cosa || =Sina cosa

sinaCoSsa, —SinoL.cosa
cos? o +Sin’ o

sin
il A=[ @ . } , then verify that A*A=1
—cosa  sina

sinae  —Ccosa
Ans: Here,A':{ . }
cosa.  Sina
sina  —cosa || Sina
cosa.  Sino || —cosa
2 =2
S AA=| coS 0L+S-Inoc
sina.cosa —Sin o Cos o
1 0
SJATA=
0 1
SJA'A=

Hence proved.

cosa

sina

sinocoSo —Sinacosa
cos? o+ sin® o



7.

Ans:

Ans:

Show that

1 -1 5
I. Thematrix A=|-1 2 1] isasymmetric matrix.
5 1 3
1 -15
Given A=(-1 2 1
5
1 -15
JA'= =102
5 1 3

Here, we have A'=A

Thus, A is a symmetric matrix.

0 1 -1
ii. The matrix A=[-1 0 1 [ isaskew symmetric matrix.
1 -1 0
o 1 -1
Given A=|-1 0 1
1 -1 0
0 -1 1
SA'=1 0 A1
-1 1 O
o 1 -1
=A'=—-|-1 0 1
1 -1 0

Here, we have A'=-A

Thus, A is a skew symmetric matrix.



1 5
8. For the matrix A= [6 7} , verify that
i. (A+A’) isasymmetric matrix.

} 1 5
Ans: Given A=
6 7
1 6
A':
50
1 5 1 6
A+A'= +
s 7 o

2 11
=>A+A'=
11 14

2 11
(A+A") =

11 14
Here, we have A+ A'=(A+A")’
Thus, A+ A’ is a symmetric matrix.

ii. (A—A") is a skew symmetric matrix.

. 1 5
Ans: Given A=
6 7

o
ST

0 -1
= A-A'=
3 o)



wonr ]
:(A—A‘)':—{cl) _01}

Here, we have A-A'=—(A-A")’

Thus, A—A" is a skew symmetric matrix.

0O a b
9. Find %(A+A') and %(A—A'),when A=|-a 0
-b —c O
0O a b
Ans Given A=|-a 0 ¢
-b —¢c O
0 -a -b
A'=la 0 -c
b ¢ 0
0O a b] [0 —-a —-Db
A+A'=|-a 0 c|+|la 0 -—c
-b —c O_ b ¢ 0
0 0 0]
=A+A'=|0 0 O
0 0 0]

.'.%(A+A')=

o O O
o O O
o O O



0 2a 2b
(A-A)=|-2a 0 2
-2b -2c¢ 0
. 0 a b]
“S(A-A)=|-a 0
-b —c 0]
10. Express the following matrices as the sum of a symmetric and a skew

symmetric matrix:

] E _5J

3 5 3 1
Ans: Let A= and A'=
1 -1 5 -1

3 5 3 1
Now, A+A'= +
1 -1 5 -1

6 6
=A+A'=
6 -2

Let P:%(A+A')
:P:E{G 6}
2|6 -2

3 3
=P=
B



3 3
Now, P'=
a 2

Here, P=P'

~P :%(A+A') is a symmetric matrix.

3 5 3 1
Now, A-A'= -
bz o]

0 4
=S A-A'=
S

Q= %(A —A') is a skew symmetric matrix.

: _ 3 3 0 2
Thus, Ais the sum of matrices P = and Q= :
3 -1 -2 0

6 -2 2
ih.{-2 3 -1
2 -1 3



6 -2 2
-2 3 -1
2 -1 3

1} and A'=

-2 2
-1 3

6
-2 3
2

|

Let A

Ans:

1
N 7o,
Yo
6?__2
I
IT
1
~ 7o
Y oo
© Y «
| I
[l
<
I_l
<
=
o
Z

|

-1
~P= %(A +A") is a symmetric matrix.

6 -2 2
-2 3
2 -1 3

|

Here, P=P"

6 -2 2
-2 3 -1
2 -1 3

6 -2 2
-2 3 -1|-
-1 3

:

Now, A-A'



=>A-A'=

o O O
o O O
o O O

Let Qz%(A—A')

0 0O
:Qz% 0 0O
0 0O
0 0O
=Q=/0 0 O
0 0O
0 00O
Now, Q'=|0 0 O
0 00O
Here, Q=-Q'
~.Q= %(A—A') is a skew symmetric matrix.
6 -2 2 0 0O
Thus, Ais the sum of matrices P=|-2 3 -1jand Q=0 0 O
2 -1 3 0 00O
3 3 -1
i, [-2 -2 1
-4 -5 2
3 3 -1 3 -2 4

Ans: LetA=|-2 -2 l1l|andA'={3 -2 -5
-4 -5 2 -1 1 2



3 3 -1 3 2 4
Now, A+A'=|-2 -2 1 |+|3 -2 -5
-4 -5 2 -1 1 2

6 1 -5
SA+A'=|1 -4 -4
5 -4 4
1
Let P==(A+A")
5
1 -5
_4
4 4
5 1 5
2 2

=P= 1 -2 -2
2

= -2 2
L 2 |
3 1 2
2 2
Nt
Now, P'=| = -2 -2
2
= -2 2
L 2 |
Here, P =P’

S P= %(A +A") is a symmetric matrix.

3 3 -1 3 -2 4
Now, A-A'=|-2 -2 1|-|3 -2 -5
-4 -5 2 -1 1 2



. 0 5 3
:>Q:§ -5 0 6
-3 6 0
o 53
2 2
-5
=0Q0=|— 0 3
Q 2
= -3 0
L 2 |
o -2 _3
2 2
)
Now, Q'=|— 0 -3
2
3 3 0
| 2 |
Here, Q=-Q'

1

-.Q= E(A —A') is a skew symmetric matrix.

Thus, Ais the sum of matrices P =

w

|
I\)|o.| N |-

and Q=

0o 2

2
>
2
= 3
2

w N|w




Ans:

1 2
=P=
22

12
Now, P'=

Here, P =P’

S P= %(A+ A') is a symmetric matrix.

1 5 1 1
Now, A-A'= —
5 aHs 2

0O 6
=A-A'=
%

Let Q:%(A—A')



11.

Ans:

1[0 6
:QZE{—a o}

|0 3
Q=5 o
. 10 -3
Now,Q_{3 O}
Here, Q=-Q'
1

Q= E(A —A") is a skew symmetric matrix.

Thus, Ais the sum of matrices P =B ﬂ and Q ={_03 2} :
If A,B are symmetric matrices of same order, then AB—BA is a:
A.Skew symmetric matrix

B.Symmetric matrix

C.Zero matrix

D.ldentity matrix

A and B are symmetric matrix, therefore, we have:

A'=A and B'=B (1)
Here, (AB—BA)'=(AB)'-(BA)’

:>(AB— BA)': B'A'-A'B'

From (1),

—(AB-BA)'=BA-AB

—(AB-BA)'=—(AB-BA) (2)

From equation (2),

AB —BA is a skew symmetric matrix.



COS —sin
12. IfA=[ e “} then A+A'=1 . if the value of « is

SINo cosa

AZ

6

T

'3

C.n

D, 3®

2

cosa —Sina
sinat  cosa

Ans:  Given A :{

cosa  Sina
:A':{ }

—sina. CoSa.

Now, " A+A'=l
[cosa —sina +_COSoc sina| [1 0
“lsine cosa | |-sina cosa| |0 1

{2005& 0 | {1 O}
- =

0 2cosa | [0 1

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

1
cosa =—
2

— o =C0S" [lj
2

=So=—
3

Thus, option (B) is correct.



Exercise 3.4

1. Matrices A and B will be inverse of each other only if
A. AB=BA
B.AB=0,BA=1
C.AB=BA=0
D.AB=BA=1

Ans: Since, if A isasquare 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 A . Insuch case, it is clear that A is the inverse of B .

Thus, matrices A and B will be inverse of each other only if AB=BA=1.

Thus, option (D) is correct.

Miscellaneous Solutions

1. If A and B are symmetric matrices, prove that AB—BA is a skew
symmetric matrix.

Ans: A and B are symmetric matrix, therefore, we have:
A'=A and B'=B (D)
Here, (AB—BA)'=(AB)'-(BA)'
= (AB— BA)' =B'A'-A'B’
From (1),
= (AB-BA)'=BA-AB
= (AB-BA)'=—(AB-BA) (2)
From equation (2),

AB—BA is a skew symmetric matrix.



2.

ANs:

Ans:

Show that the matrix B'AB is symmetric or skew symmetric accordingly
as A is symmetric or skew symmetric.

Let A be a symmetric matrix, then A'=A ..(1)

(B'AB) = {B'(AB)}

—(B'AB)'=(AB)'B’

—(B'AB)'=B'(A'B)

From (1),

— (B'AB)'=B'(AB)

Thus, if A isasymmetric matrix, then B'AB is a symmetric matrix.
Let A be a skew symmetric matrix, then A'=—-A ..(2)

(5'AB) ={B'(AB)}

:>(B'AB)':(AB)'B'

:>(B'AB)'= B'(A'B)

From (2),

— (B'AB)'=B'(-AB)

= (B'AB)'=-B'AB

Thus, if A is a skew-symmetric matrix, then B'AB is a skew-symmetric matrix.

Therefore, the matrix B'AB is symmetric or skew symmetric accordingly as A

IS symmetric or skew symmetric.

0 2y z
Find the value of x, y, z if the matrix A = |x y — z| satisfy the equation
X —yz
A’A=1.
0 2y z 0 x x
Wehave, A=|x y—z|and A’=|2y y—y
x =Yy z Z—2Z Z




Also, A’ = A"
= AAL= AAT
S AAL=T ... [+ AA1=1]

02y z1 [0 x «x 100
>xy =z [2y y—y|[=]0 10

X =y zZl lz —z z 0 01

4y% + 72 2y%?—z%  —2y%?+ 2z 10 0

= |2y2—2z%2  x*+y?+z? x*+y?-—2z*2 =[0 10]

|—2y2+2z%2 x?2—y?—2z2 x?+y?+z?2] 1001
=2y2—2z2=0
= 2y?% — z2

= 4y2 +z2 =1

=2z%2+z7%2=1

-4+ 1

1
:yziﬁ

Also, x?+y?+72=1

:>X2:1_y2_22:1_1_1

6 3
:1_521

6 2

-4 L
:}'X_i\/ﬁ

4, 1 — 41
X—iﬁ,y—i\/gandz—i\/§



1 2 00
4. For whatvaluesof x , [1 2 1]j2 0 1|2
1 0 2| x
1 2 00
Ans: Given[l 2 1]j2 0 1||2(=0
1 0 2| X
0
=[1+4+1 2+0+0 0+2+2]2|=0
X
0
=[6 2 4] 2|=0
X
=[6(0)+2(2)+4(x)|=0
= [4+4x]=[0]
=4+4x=0
SX==1
Thus, the required value of x is —1.
3 1 ;
5. If A= 1 2 , show that A“—=5A+71=0.

i 3 1
Ans: Given A=
-1 2

SJAT=ACA

AR M M



Ans:

L p :‘ 3(3)+1(-1)  3(1)+1(2) }
-1(3)+2(-1) -1(1)+2(2)
:A2:‘9—1 3+2}
-3-2 -1+4
, [8 5
=A = 3}

LHS: A?—5A+7I

8 5 3 1 1 0
-5 +7

-5 3 -1 2 0 1

'8 5 15 5 7 0
= - +

-5 3 -5 10 0 7

0 0
—
0 0

=0
RHS: =0
LHS=RHS

-.A*=5A +71=0 hence proved.
1
Find X ,if [x -5 -1](0
2

0

2

0

1
Given [x -5 -1]|0
2



Ans:

X
=[x-2 -10 2x-8]|4|=0
1

=[X(x—-2)-40+2x-8]|=0
=|x*-48]=[0]

— x*-48=0

X =143

Thus, the required value of x is +4+/3 .

A manufacture produces three products X,Y,Z which he sells in two
markets.

Annual sales are indicated below:

Market Products
I 10000 2000 18000
1 6000 20000 8000

a) If unit sale prices of X,Y,Z are Rs 250 , Rs 1.50 and Rs 1.00 ,
respectively, find the total revenue in each market with the help of matrix
algebra.

Here the total revenue in market | can be represented in the form of a matrix
as:

2.50
[10000 2000 18000]| 1.50
1.00
—1000x 2.50 + 2000 x1.50 +18000 x1.00
= 46000
And, the total revenue in market Il can be represented in the form of a matrix as:



Ans:

2.50
[6000 20000 8000] 1.50

1.00
=>6000x 2.50 + 20000 x1.50 + 8000 x1.00
=> 53000

Thus, the total revenue in market | is Rs 46000 and the same in market Il is Rs
53000 .

b) If the unit costs of the above three commodities are Rs 2.00 , Rs 1.00 and
50 paise respectively. Find the gross profit.

Here, the total cost prices of all the products in the market | can be
represented in the
form of a matrix as:

2.00
[10000 2000 18000]| 1.00
0.50
= 1000 % 2.00 + 2000 x1.00 +18000 x 0.50
— 31000
As, the total revenue in market | is Rs 46000 , the gross profit in this market is
Rs46000 — Rs31000 = Rs15000 .
And, the total revenue in market Il can be represented in the form of a matrix as:
2.00
[6000 20000 8000]1.00
0.50
— 6000 x 2.00 + 20000x1.00 +8000x 0.50
= 36000
As, the total revenue in market Il is Rs 53000 , the gross profit in this market is
Rs53000 — Rs36000 = Rs17000 .



) i 1 2 3 -7 -8 -9
8. Find the matrix X so that X = .
4 5 6 2 4 6

) 1 2 3 -7 -8 -9
Ans: Given X =
4 5 6 2 4 6

Here, X has to be a 2x 2 matrix.

a ¢
Now, let X =
b

Thus, we have:

a c|ll1 2 3 -7 -8 -9
{b d}L 5 6}{2 4 6}

a+4c 2a+5c 3a+6¢C -7 -8 -9
:{b+4d 2b +5d 3b+6d}:{2 4 6}
Comparing the corresponding elements of two matrices, we have:
a+4c=—7
2a+5c=-8
3a+6c=-9
b+4d=2
2b+5d =4
3b+6d=6
Now, solving the above equations we get,
sa=lb=2c=-2,d=0

1 -2
Thus, the required matrix X is {2 0 } .

9. Choose the correct answer in the following questions:

IfA=[a b } is such that A®=1 then
Y —a
A 1+a°+By=0
B.1-a°+By=0
C.1-a*—By=0

D.1+a’—By=0



Ans: Given A:r B}

Y —A

SAP=AA

w2
Yy —ally —a

| @ +Br ap-ap
loay—ay PBy+oa’

Now, A% =1

a’+y 0 1 0
— =
0 By +a’ 01

Equating the corresponding elements, we get:
By + o’ =1

=a’+PBy—-1=0

=1-a’—By=0

10.  If the matrix A is both symmetric and skew symmetric, then
A. A is a diagonal matrix
B. A is a zero matrix
C. A is asquare matrix
D.None of these
Ans: If amatrix A is both symmetric and skew symmetric, then
A'=Aand A'=-A
=A=-A
=A+A=0
=A=0

Thus, option (B) is correct.



11, If A isasquare matrix such that A*=A , then (1+A)’ —7A isequal to

A A
B.1-A
C.1
D.3A

Ans: (1+A) —7A=F+A°+3A+3A%-7A
=(1+A) ~7A=1+A’+3A+3A2-7A
Given that A’ =A |
=(1+A) -7A=1+A%. A+3A+3A*-7A
=(1+A) -7TA=1+A-A-A
=(I1+A) -7A=1

Thus, option (C) is correct.



