


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

Answer

We know that if a matrix is of the order m x n, 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:
1 x 18, 18 x 1, 2 x 9, 9 x 2, 3 x 6, and 6 x 3

(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 1 x 5 and 5 x 1.

Construct a 3 x 4 matrix, whose elements are given by

I
(I) aij =

^ |-3* +;| (ii) as = 2i- j

Answer

fln a,i au au
In general, a 3 x 4 matrix is given by A = ^22 ^24

*32 *33 a-\4

I
to «f =d-3i+/|ii= 1,2,3 and j = 1,2,3) 4
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iI 1„ = |-3»l+ l|=--3t1 = |-2|=-=1/.a
2 2 2 2

1 I 1 5— I—3x 2+1 =— 6+1|= —I—5 = —*2.=
2 2 2 2

81 I
a3 l =—I—3x 3+1 =-1-9+1 --8 — = 4

2 2

I 1 1 1—|-3xl+2|= — 1-3+ 2|a12 2 2
I I \

ai2 =xj-3x 2+2|= — 1-6+ 2|= — 1-4| = — = 2

-1-3x3+ 21 =-1-9+ 2 =—I—7|=—1 ' 1 1 1 1 1 1 1an ~
2 >

1 1— 1-3x1+3 =- -3+3 =0*u =
i2

I I 3
=--3x 2+3 = 6+ 3 =--3|=-23 2 2 2 2

aM =I|-3 x 3+3|=i|-9+3|=i|-6|=J=3
2 2 2 2

flu =I|-3xl+4|=i|-3+4|=i|l|=i
1 1 . 1 . 1 2„ =- _3x 2+4 =--6+4 =--2 =-= 1
2 2 2 2

-1-3x 3+ 4 =--9+ 4 = — 1-5|= 5
^ 1 ^ ^ I=: 2 : 2

1 I1 0
9 2

n

2Therefore, the required matrix is A = I
2 _

!

7 54 3
2 9



= 2/ 1 - 1 = 2-1 = f

£i:i = 2 x 2-1 = 4-1 = 3
= 2 / 3 - 1 = 6 - 1 = 5

ai2 = 2*l- 2 = 2-2= 0
= 2 x 2-2 = 4-2 = 2
= 2 x 3 - 2 = 6- 2 = 4

a l3 = 2 x 1- 3 = 2- 3 = -]

= 2 x 2- 3 = 4- 3 =l

tj jn = 2 x 3 — 3 = 6 — 3 = 3

<a M = 2 x l - 4 = 2-4=-2
« 2 x 2-4 = 4-4 = 0
= 2 x 3 - 4 = 6- 4 = 2

0 -2]

3 2Therefore, the required matrix is A - I 0
5 4 3 2

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

4 3 2 6 2A1+y
5 + z

7 z
(i)

5 005 81 5x

<>x + j'+ z
x + z 5(iii)

7

Answer

4 3 > z
(i)

5 5Ix

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

Q 6:
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x = 1, y = 4, and z = 3

2 6 2xi- y
5 + z

(ii) 85

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
Now, 5 + z = 5 => z = 0

We know that:
(x - y )2 = (x + y)2 - 4xy

=> (x - y )2 = 36 - 32 = 4

=> x - y = ±2

Now, when x - y = 2 and x + y = 6, we get x = 4 and y = 2

When x - y = - 2 and x + y = 6, we get x = 2 and y = 4

•'•x = 4, y = 2, and z = 0 or x = 2, y = 4, and z = 0

<>x + y+ z
x + z 5(iii)

7

As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
x + y + z = 9 ... (1)

x + z = 5 ... (2)

y + z = 7 ... (3)

From (1) and (2), we have:

y + 5 = 9

=> y = 4

Then, from (3), we have:

4 + z = 7

=> z = 3

x + z = 5

=> x = 2

x - 2, y - 4, and z = 3



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

a- b 2ci+c
2a-b 3c+ d

-1 5
0 13

Answer

a- b 2a+c
2a-b 3c+ d

-1 5
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), we have:
b = 2a

Then, from (1), we have:
a - 2a = -1

=> a = 1

=> b = 2

Now, from (3), we have:

2 xl + c = 5
=> c = 3

From (4) we have:

3 x 3 + d = 13

=> 9 + c/ = 13 => d = 4

•••a = 1, b = 2, c = 3, and c/ = 4

is a square matrix, if
rn*.Tj

(A) m < n

(B) m > n

Q 7:

Q 8:



(C) m = n

(D) None of these

Answer

The correct answer is C.
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, A =
~| is a square matrix, if m = n.

Which of the given values of x and y make the following pair of matrices equal
~3x + 7 5
y+1 2-3*

0 y-2
8 4

-1
f y =1

(B) Not possible to find

(A) * =

-2
(C) y = 7, JT =

3

-2-1
(D) x =

3 3

Answer

The correct answer is B.
3* + 7 5
y+1 2~3x

0 y-2
It is given that

8 4

Equating the corresponding elements, we get:

73i+ 7 = 0 x =-
3

5 = y -2
_y + ] = 8^ _y - 7

2- 3x = 4 =? .< ---

y = 7

3

Q 9:



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 y for which the given matrices are
equal.

The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is:
(A) 27
(B) 18

(C) 81

(D) 512

Answer

The correct answer is D.
The given matrix of the order 3 x 3 has 9 elements and each of these elements can be

either 0 or 1.
Now, each of the 9 elements can be filled in two possible ways.
Therefore, by the multiplication principle, the required number of possible matrices is 29
= 512

Q 11:



2 4 3 ->1 5
A = , B = . C =

3 2 “2 3 43Let

Find each of the following

(i) A+ B (ii) A-B (iii) 3 A-C

(iv) AB (v) BA

Answer

- H;2 2+1 4 + 3
3- 2 2 + 5

74 1
(i) A+ B= +

3 2 -2 7

2- 1 4- 32 4 I 3 t l
(ii) A- B =

3-(-2)3 2 -2 2- 5 -35 5

2 4 -2 5
(iii) 3.4 -C = 3

2 3 4

3 * 2 3*4 5
3 x 3 3 x 2 3 4

6 12 -2 5
9 6 3 4

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

8 7
6 2

(iv) Matrix A has 2 columns. This number is equal to the number of rows in matrix B.
Therefore, AB is defined as:

Q 1:
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2(1)+*C2) 2(3}+4(5)
3(l)+2(-2) 3(3) 4-2(5)

1 4 I1
AS =

3 2 -2 5

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

-6 26
-1 19

(v) Matrix B has 2 columns. This number is equal to the number of rows in matrix A.
Therefore, BA is defined as:

=
f(2)+3(3) l(4)+ 3{2)

“

_-2(2) +5(3) -2(4}- 5{2)
I ! 10'

\ 3 2
-2 5 3

4
BA =

2

2 +9 4-6
9-44tl5 - 8+ 10 1 1

Compute the following:

2 b2 + c2

a2 -b2

a' + h

a2 +c2

lab 2bch ba a +(i) (ii)+
-lac -lab-b ba a

-I 4 -6 12 7 6
(iii) 8 16 8 05 + 5

0 8 3 2 45

cos' x sin2 x

sin2 x cos 2 x

sin2 x cos2 x

cos2
T sin2 x

(V) +

Answer
b b a+ a b+ b

-b+ b Ct+a
2a 2b0 a

(i) +-b b f) 2aa a

2 b~ +c2

a2 — b2

a' +b

a2 +c2

lab 2be
(ii) +

-lac -lab

Q 2:



a2 + h2 + lab
a~ + c~ — 2ac

b~ +c1 + 2be
a" + h~ - lab

( a + bf
(* ~cf

( b+cf
( a - b f

-\ 4 -6 12 7 6
(iii) 8 16 8 0 5a +

8 3 2 45

-1+ 12 4 + 7 - 6 + 6
8 +8 5 +0 16 +5
2 +J 8 +2 5 +4

11 0
! 6 5 21
5 10 9

cosJ x sirr Je

sin2 x cos: x
sin: x cos' x

cos= x sin:x
(iv) +

sin2 x +CO£:x

cos' A- +sirr x

cos- x+ sin* x

sirr x +cos'x

1 1 ( vsin x + cos: x =l)
!

Compute the indicated products

b a -ba
(i)

-b ha a

I
(ii) 2 [2 3 4]

3

Q 3:



-2 1 2I .1
(iii)

2 3 2 !j

2 3 4 1 -3 5
(iv) 3 4 a 25 4

6 3 o4 55

2 1
I 0

-\ 2
l

(v) 3 2
I

-1 I

2 -3: s 3
0 2

] 0(vi)
-1

3 l

Answer

[: b a -b(i)
a b Li

)+£(£)}
—i(a)+a(i) o(o)
a2 + b2

—ab -\- ab

.*(-&)+£(tf)

a2 + b2 0
0 a2 + b 2

-ah + ab
b " + aM

1( 2) 1(3) 1( 4)
2(2) 2(3) 2(4)
3(2) 3(3) 3(4)

2 3 4I
(ii) 2 [2 3 4]= 4 6

3 6 9 12

-2 1 2I .1
(iii)

2 3 2 !j



l(l)-2(2) 1(2)-2{3) l(3)“2(1)
2(1)+ 3(2) 2(2) + 3(3) 2(3)+3(1)
1 -4 2-6 3- 2l_ [-3 -4 3
2 + 6 4+9 6+3 8 13 9

3 3 4 1 -3 5
2 4

0 5

(iv) 3 4 05
6 34 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) ^-3)+5(2)+6(0) 4(5)+ 5(4) +6(5)
2+0 +12 -6+6 +0 10+12+ 20

" "

14 0 42
3 + 0+15 -9+8+ 0 15 +16+25 = 18 -1 56
4+0 + 18 -12 +10+ 0 20+ 20+ 30 22 -2 70

2 I

3 2
-1 3

I 0
-3 2

l(v)
l

2(1)+1(-1) 2(0)+ 1(2) 2{l)+l(l)
3(l)+ 2{-l) 3(0)+2(2) 3(1)+2(1)
-1(1)+1(-1) -1(0)+1(2) -1(1)+1(1)
2-1 0+ 2 2+1] [ I 2
3- 2 0+4 3+ 2 = 1 4 5
-l- l 0+ 2 -1 +1

J

-7 2 0

2 -3[+* -1 3
0 2

(vi) 1 0
3 1



3( 2)-l(l)+ 3(3)
- 1(2) 4 0( 1) 4 2(3)
6- 1 4 9
-24046

3(-3)- l(0)43(l)
l(-3)+0(0)+2(l)

-9-043
"

_ 14 -6
'

340+ 2 4 3

2 -3 3 -I 2 4 2I I

, and C = 0 3 2If A = 5 0 2 . B- 4 2 , then5
-21 -! ] 2 0 3 1 3

compute (^+ /f) and( ZJ -C) . Also, verify that A 4( tf -C) = ( A + B )-C

Answer

2 -3 3 »1 21

A+ B= 3 0 2 4 24 6

2 0 3: i

! -3 2- 1 -342
544 042 245
] + 2 —1+0 1 + 3

4 I -i
9 2 7
3 -1 4

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

0 3
0 3 2

2 \ -2 3

3-4 -1- 1 2- 2
2-3 5- 2

0-(-2) 3-3

-I -2 0
4-0 4 -I 3

I 2 02-1

Q 4:



2 -3 -2 0
-I 3

2 0

I -I

0 2 44

] -I 1 1

1+(-1)
5 + 4

2 , (’2)
IH(-l)
-1 4 2

-3 i 0 0 0 -3
243 9 -1 5

2 I 11401+1

4 4 1 2
3 2
-2 3

] -1
2 07

3 -I 4 1

4-4 -1-2 0 0 -31- 1
9-0 2-3 7- 2 9 -I 5

2 I 13 -1 4-3

I Icncc, w c have verified that A + { B-C ) = ( A4 B )-C

Question
2 5 2 3I 1
3 3 55

2 4 2 41 1
then compute 3A - 5B .If A = and A =

3 3 3 5 5 5
2 6 27 72

3 3 5 5 5

Q 5:



2 5 2 31 I
3 3 D

2 2 44
- 5B= 3 -5

3 3 3 5 5 5
5 6 27 72

3 3 5 53

2 3 5 2 3 0 0 0
1 2 4 ! 2 4 0 0 0
7 6 2 7 6 2 0 0 0

cos # sin #
-Stn # COS #

sin # -cos #

COS # sin #
-t- sin #Simplify cos #

Answer

cos # sin #
-sin # cos #

sin # -cos #
cos # sin #

sin2 #
sin # cos #

cos # + sin #

cos1# cos # sin #
-sin #cos # cos" #

-sin8 cos#
sin 2 #

+

cos2 #+sirr # cos # sin # - sin # cos #

COS5 # + Stn2 #-sin # cos # + sin # cos #
0 (Y COS 2 # + siir # = l )

0 1

Find X and Y, if

7 0 3 0
(i) X + Y = and Jf - y =

2 5 0 3

9 3 2 -2
(ii) 23f + 3K = and 33T + 2J' =

4 0 5-I

Answer

Q 6:

Q 7:



07
(0(i) X + Y =

2 5

2 0
-( 2)A' - y * 0 2

J

Adding equations (1) and (2), we get:

7 0 3 0 + 0 10 0
2 X M +

2 5 0 5 i 3 2 8

1 1 1 0 0
2 _ 2

5 n
\ X =-

8 I 4

7 a
Now, .V + >' =

2 5
0 05 7

H- Y =
4 2 5I

R 0 5 0
=2 ) =

I 43:1- 5 o-o
2-1 5 -4=> Y =

:]2
% Y =

2 I(ii) 2X + 3Y =
4 0

-2 ...(4)3^+ 2}' - -1 5
Multiplying equation (3) with (2), we get:



2( 2 X + 3V )= 2
** 3

0
64 (5 )=> 4X + 6Y =
08

Multiplying equation (4) with (3), we get:

2(2 X + 2Y )= 2 ^ -!2
5

6 -6

-3 15
(*)=> 9^+67*

From (5) and (6), we have:

4 6 6(4A' + 6K) -(9A'46K)=
8 -30 15

6-(-6)4-6 -2 1 2
=>-5 X =

M-3) -150 - 1 5

2 12
1 -2 12 5 5:. X =-
5 ! 1 -1 5 3

5

9 3
Now, 2 X + 3}' =

4 0



2 12
2 33 5=> 2 + 3Y =

11 4 03
5

4 24
2 35 5 + 34 ==> 22 4 06

5
4 24

2 3 5 5=> 34 =
4 0 22 6

5

2-1 3** 6 39
5 3 55-̂ 3 4 =
22 424 ^ 0- 6 ~6

5

39 2 136
I 5 5 5 5r =-
3 42 14

-6 -2
5 5

1 0

-3 2
3 2

2X +Y =Find X, if Y = and
41

Q 8:



01
2X +Y = -3

' y 1 03
2Af + -3 21 4

1-3 0-2
-3-1 2-4

30
=} 2X ~

i
*

_
r 1 4-3

-2 _?
=> 2 AT =

-4
_
?

I -2 -] -14-A' = _2_22 -4 -1

- i 5 61 0rvFind x and y, if 2
Answer

4
2 80 1Ix

0 5 6l Vr2 + -i 80 1 1x

0 5 66 v
=> +

2 I 80 2x I

624y 6 5
=> 2x 4 2 I 81

Comparing the corresponding elements of these two matrices, we have:

2+ y = 5
y = 3

2x + 2 — 8

=> x = 3

•••x = 3 and y = 3

Q 9:
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Solve the equation forx, y, z and t if

3] -1 5x s
2 +3 = 3

0 o_ 64ty

Answer

C 1 -! 5z
3 4i3 = 3

0 2 64t

2x 2z

2y 21

2x + 2 2z - 3
2/ +6

3 -3 9 15
0 6 12 IS

9 15

2y 12 IS

Comparing the corresponding elements of these two matrices, we get:

2*+3 =9

=> 2x - 6
=> x = 3

2y = \ 2
=> y = 6

2z-3=15
=> 2i-IS

- = 9

2t + 6= E 8
2r = 12
t = r>

x = 3, y = 6, " = 9, and r — 6

Q 10:

2 10 , find values of x and y.If v vy
3 1

Q 11:



Answer

7 10„1
i3r i 5

[2x 10— v
=> +

3x 5y

102x -y
3x + y 5

Comparing the corresponding elements of these two matrices, we get:
2x - y = 10 and 3x + / = 5

Adding these two equations, we have:

5x = 15 => x = 3

Now, 3x + / = 5 => y = 5 - 3x => / = 5 - 9 = -4 •••X = 3 and / = -4

6 4 x + y
z+w 3

x y X
Given 3 , find the values of x, /, z and+2tv& IV
W .
Answer

6 4 x +yx y
3 +2w-] z 4- IV2 H'

3x x + A 6 + x + y
P

2*433z -1 + 2 + W

Comparing the corresponding elements of these two matrices, we get:

Q 12:



, )
0 I

cos
siny cosy 0

0 I0 0

cos(x 4 y)
sin( .t+ y )

sin(x 4y) 0
cos(x 4 y) 0F( x + _\? )

0 0 1

w W
cosx - sinx 0
sinx COST 0

cosy -siny 0
siny cosy 0

0 0 I 0 0

cos*CoSy— sin xsioy+Q
sinxcosy 4COSxsiny 4 0

“Cosxsin y- sin xcos y 4 0 0
-sinxsin y 4 cosxcosy 4 0 0

0 0 0

cos(x 4 y)
sin(x 4 y)

sin(x 4 y)
cos(x 4 y)

0

0
0 0

:.F(x )F( y )=F(xfy )

Show that

[5 -lira
7 3 a:2 -1

(i)
6 4 3 7

n1 "i 3 -I I 0 -1 I 0 I 2 3
(ii) 0 0 0 -I 0 -I 0 0I 1 1 I*

I i 0 2 3 4 2 3 4 I i 0

COS*
IfF( x} = sLn JC

-sin * 0
cos* 0 , show that

0 0 1

Answer

Q 13:
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-1 2
(0

6
:

7 3 4

3(2)- 1(3) 3( 1)- 1 (4)
6(2) + 7(3) 6(l)+ 7<4)
10-3
12+ 21

5- 4 7 1
6+ 28 33 34

[1 I 5
4 6 7

2(5)+ 1(6) 2(-l)+l( 7)
3(5)+ 4(6) 3(- l)+ 4(7)_

-2 + 7 1 [3 6
-3+ 28 " 39

Ip + 6
15 + 24

5
25

-1 2 25 5
*6 7 3 4 3 4 6 7

I 2 I 0- 1
0 0 0(i i) I - I
1 1 0 2 3 4

l(- 0+ 2(O)+ 3(2)
0(-0+1(0)+0(2)
L (- l )+ ! (0)+0(2)

l(l)+ 2(-l)+3(3)
O (0+l(- l)+0(3)
l(l)+ l (-l)+ 0(3)

l(0) + 2(l)+ 3(4)
0(0) + l ( l)+0( 4)
l(0)+l(l)+ 0( 4)

8 14
0 -1 I

0 1- 1

Answer



0 2 3
0 -1 1 0 1 0

3 4
1.(1) .-+1(0)+ 0(1) -!(2) + ] (l ) + 0(l) -1(3)+1(0)+0(0)

0( l ) + (-l ) (0) + l ( l ) 0(2)+(-lj(l)+ l(l) 0(3)+ (-l)(0> 4- l (0)
2(I)+3(0)+4(1) 2 (2 ) + 3( l )+ 4 ( l ) 2(3)+ 3(0)+ 4(0)

9 1 0

-1 “3
I 0 0
6 6

2 3 - I 0 - 1 t 0 J 2 3
0 0 0 -1 1

2 3 4
0 ! 0 0*

0 2 4 0j

2 0 I
Find A2 -5 A r hi i f A = 2 3l

1 0

Answer

We have A2 = A x A

Q 15:



2 0 I
1 3

- 1 0

2 0 1
A1 = AA = 2 2 3

I 1 - I 0

2(0)+ 0(l)+ 1 (-l)
2(0)+ l(1)+3(- ])
](0)+(-l)(i)+G(-1)
2+ 0+ 0

"

2 + 3+ 0
1- 3+ 0

2( 2)+0( 2)+l ( l )
2(2)+ 1(2)+3( I )
l( 2)+(- l)( 2 )+0( t)
4 +0 + 1
4 + 2 +3
2-2 +0

2(l)+ 0(3)+ l (0)
2( l)+l(3 ) +3(0)
i0W-0(3)+°<°)

0+0-1
0 + 1-3
0-i +0

3 - I 2
0 -7 5
0 - I -2

*, A2 -5 A+ SI
- I 2 2 0 1

L 3
-! 0

[ 0 03

9 -2 5 - 5 2 + 6 0 1 0
0 -1 - 2 1 0 0 !

- I 2 10 0 5 6 0 0'i

9 -2 5 10 5 15 0 6 0+

0 -! -2 5 -5 0 0 0 6
5- 10 - I -ft 2-5
9- 10 -2-5 5- 15
0-5 -L+5 - 2- 0

6 0 0
6 0
0 6

0+

0
-5 -I -3
-I -7 -10
-5 4 -2

6 0
ft 6

0
0+

0 0 6
-5+ 6 - 1 + 0 - 3+ 0
- 1 + 0 - 7 + 6 - 10+0
-5+ 0 4+ 0 - 2+ 6

1 - I - 3
- ! — ! - 10
-5 4 4





21 0
12 8
34 0

34 30 0 4S 7 0 14 2 0 0

23 12 24 30 0 14 7 0 2 0+ +
48 0 78 14 0 21 0 0 255

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

0 +0 +0
8+14+2
0 +0 +0

34+14 +0
23+7+0
55+ 21+2

30 0 48
1 2 24 30
48 0 78

30 0
! 2 24
48 0

48 30 0 48
30 12 24 30
78 48 0 78

0 0 0
0 0 0 =0
0 0 0

:A' -6 A1 +7 A + 21 =0

3 “2 0I , find k so that A1 - kA- 21If A = and 1 =
4 “2 0 I

Answer

3 -2 3
-2 4

-2
A2 = A- A=

-24

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

3HM-2X-2)
4(-2)+{ 2){ 2)

-2!
4 -4

NOWJ43 - kA- 2!
1 -2 3 -2 1 0

= k - 2=>
-4 4 -2 04 I

I -2 3k -2k
4k -2k

2 0
=> 4 -4 0 2

I -2 3k -2 - 2k
4k 2k - 24 -4

Q 17:



Comparing the corresponding elements, we have:

3fc—£=1
3ir =3

=>£=1
Thus, the value of k is 1.

a0 -tan —
2If .4 = and I is the identity matrix of order 2, show that

o. 0tan —
2

cosa -sm a
I + A = { I - A ) .sm fx cosa

Q 18:



On theL H.S.

t + A
!./.0 - tan -

1 0 :+o i a 0lan —->

a\ tan —n toa 1tan —
2

On the R.H.S.

cosa -sina(! - A )
smr/ cosa

a
0 tan —I 0 2 cosa -sin rx

0 1 a sin rx cosrx0tan —2
a

1 tan
cost? -sma9

a s\n & cos#
1-tan —

2
rx acoser +sina tan — -sma -i- cosa tan —2 2

a aco&a tan — + sma sin a tan. — + cosa
2 n

Answer



(x
j
(^ j K A a— + 2 cos 1 tan —a , acos — tan —

2 2 2
l-2sin1—+2 sin — —2sin — cos

2 2 2 V 2 ; 2

- 2cos? a -l ltan — +2 sin a a 2 sin — a a . _ . ,atan +1- 25111"cos
2 2

cos
2 2 2 2 2 7

I- 2sin2 —+ 2 sm:— f f r r a-2sin —cos —h2sin — a a
cos -- tan —

2 2 2 2 2 2 2

^ . a a # a * , a cir
-2sin — cos - + tan +2sm—

2 2 2
j rt:

i- 1 - 2 sin "2sincos -
2 2 2 2

a! - tan
2

a Itan
2

Thus, from (1) and (2), we get L.H.S, = R.H.S.

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:
(a) Rs 1,800 (b) Rs 2,000

Answer

(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the

second bond will be Rs (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 Rs 1800, we have:

 Q 19:



5

jPrincipalx Ratef 00"

A- (30000-A-)
"

= 1800 S- f. for l year =
7 S 00

100

7(30000-*)5x
= 1800

100 100
^ 5x 4- 210000-7* = 180000

=> 210000- 2*= 180000

^ 2J= 210000-180000

=> 2*- = 30000
=**=15000
Thus, in order to obtain an annual total interest of Rs 1800, the trust fund should invest

Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.
(b) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 - x ).
Therefore, in order to obtain an annual total interest of Rs 2000, we have:

5
100[ x (30000-*)] = 2000

7
100

5x 7(30000- jr )
= 2000

100 100
=> 5.V + 210000-7x= 200000

210000-2*= 200000
2*= 210000-200000
2*= 10000
x = 5000

Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should invest
Rs 5000 in the first bond and the remaining Rs 25000 in the second bond.



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.
Answer

The bookshop has 10 dozen chemistry books, 8 dozen physics books, and 10 dozen
economics books.
The selling prices of a chemistry book, a physics book, and an economics book are
respectively given as Rs 80, Rs 60, and Rs 40.
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:

SO
I2[I0 8 ] 0] 60

40

=P[lpx80+Sx60+10x 40]
=12(800 -+-480+400)
=12(1680)
= 20160
Thus, the bookshop will receive Rs 20160 from the sale of all these books.

Assume X, Y, Z, W and P are matrices of order 2 xf?,3 xA „ 2x p, n x 3, and

respectively. The restriction on n, 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

Answer

Matrices P and Y are of the orders p x k and 3 x k respectively.
Therefore, matrix PY will be defined if k = 3. Consequently, PY will be of the order p x k.
Matrices W and Y are of the orders n x 3 and 3 x k respectively.

 Q 20:
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Since the number of columns in W is equal to the number of rows in Y, matrix WY is

well-defined and is of the order n x k.
Matrices PY and WY can be added only when their orders are the same.
However, PY is of the order p x k and WY is of the order n x k. Therefore, we must have
p = n.
Thus, k = 3 and p = n are the restrictions on n, k, and p so that PY+WY will be

defined.

Assume X, Y, Z, W and P are matrices of order 2 xfl,3 xA „ 2x p, JJX 3 , and P * k

respectively. If n = p, then the order of the matrix 7 X — 5Z is

A p x 2 B 2 x n C n x 3 D p x n
Answer
The correct answer is B.
Matrix X is of the order 2 x n.
Therefore, matrix IX is also of the same order.
Matrix Z is of the order 2 x p, i.e., 2 x n [Since n = p]

Therefore, matrix 5Z is also of the same order.
Now, both the matrices 7 X and 5Z are of the order 2 x n.
Thus, matrix IX - 5Z is well-defined and is of the order 2 x n.

 Q 22:



Find the transpose of each of the following matrices:

5
-1 5

V3 5
2 3

6ll(i) (ii) (iii)
62 32
-1-1

Answer

5

]1 1
then A 1 -(i) Let A = -1

7

1 -1 21, then^ 1(ii) L e l A =
2 3 -1

V36-1 5 ~l 2
(iii) Lei,4 = 5 6 , then A 5 5 3

5J-M 3 - I 6 6 -1

7 3 -A-1 1 -5
9I f A - 5 7

-2 I
and B - 1 2 0 , then verify that

1 1 3 1

(i) { A+ B )' = A' + t r

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

Answer

We have:

 Q 1:

  Q 2:

Exercise 3.3



-2-1 5
2 7
3 9

-4 1 1
A' = , 7?' =I 1 2 3

I -5 0 1

-1 2 3 -4 1 *3 3 -2-3

(i) A+ B= 5 7 9 1 2 0 6 9 9+
2 I t i I -I 4 2j

-3 6
3 9

-2 9

-I
' ( A+ B)' 4

2

-I 5
2 7
3 9

-2 -4 1 1
1 2 3

- }6—3

^4 ^' = 3 9 4+

0 1 -2 9 2-3

Hence, we have verified that { A+ = >1' +

- 1 2 3 -4 L -5 3 S
(ii) A-B= 7 9 2 0 4 93

-2 1 1 3 1 -2 0—
*
}

4 -3j

-2
8 9 9

-2 -4 3 4 -3- I 3

2 7
3 9

t i
A’ - B’ = i 2 3 I -2I 3

i -5 0 8 9 0l

I lence, \yehave verified that (/f - £) = A' - 11'



3 4
- } 2

(1 1

-1 2 I
If A' = and B = then verify that

3 '2

(i) + = A’ + B'

(ii) ( A- B )' = A' - B’
Answer

(i) It is known that A = [ A’ )
Therefore, we have:

0
A =

4 2 I

-1 I
2 2
I 3

3 -l 0
2 I

- \ 2
1 2

1 2 I I
A\B= +

4 3 4 4

2 3
: . ( A+ B )' A1

41

3 4 -I I 2 5
A' + B'= -! 2 2 2 1 4+

0 I I 3 I 4

Thus, vve have verified thai ( A -t- B ) = Ar + B'.
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3 -I 0
2 I

-I 2
1 2

I 4 -3 -1
0 -2

(ii) A- B
4 3 3

4 j

J) = -3 0
_2-I

3 4
-I 2

4-1 3 j

A’ - B' = 2 2 -3 0
3 -20 I -1

14ms,we have verified that ( A = A*- B\

-2 3
! 2

0
then find ( A+ 2B )If A' = and B -

2 ’

Answer

We know that A = { A’ )

-2 l

3 2
:. A =

~2 I
3 2

-I 0 -2 -2 0
2 4

-4 1
:. A+2 8 = + 2 +

1 2 J 2 5 6

-4 5
/.(i+ =

6I

  Q 4:

(i) -4 , /i=[-| i]2
3

0
(ii) A = 1 , £ = [1 715

2

For the matrices A and 6, verify that (/46)' = R' A' where
  Q 5:



(ii)
AB= 1 [1 7b 15 7

2 2 10 14

0 2!

:. ( AB) = 0 10
0 147

Now, A’ =[0 2 ] , B1 5
7

I 0 1 2
/iVl' = 5 [0 2] = 0I 5 10

07 7 14

I fence, We have verified that { A H ) = B'A' .

Answer
I 2 I

(i) AH= -4 [- t i]2 -8 - 44

3 -3 b J

-34

2 -8 6
“iI -4

-I

Now, A' =[l 3],*-4 2

-I 4 -3

^ ft -4 3] = 2 -8

1 -4

/. 11'A' = 6

3

I lenee. we have verified that (AB) = 11'A'.



cosa siti a
A=

-smof cosa

cosa - sincr
A' =

Sin a COSO

*

costr -sinor cos or sina

s i n c o s t t - sincr cos«
(costf )(cosfir ) + (- sin r* )(- sina)
(sina ) (cosa )+(cosa )(-sin a)
cos" OL + sin" a

AlA=

(coso)(sin +(-sinrr)(cosor)
(sin a)(sina )+(cos a)(cos o')

sm acos fir - sin# cosa

sin" or +cos'orsinacosa- sm a cosa
Ol1

= /
0 I

Hence, we have verified that ArA = l .

sin a cosa
A =(ii) -cosa sina

:SlEltt -cosa
sin #

.\Af = cosa

isina -cosa sin a cosa
A’ A =

cosa sina -cosa sin a

Answer

(i)

cosff smo , then verify that A'A - lIf ( i ) 4 =
-Slflff COSfJ

sina coscr , then verify that A’ A = /(ii) A -
-cosa SID a
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:sum -cosa ' sma cos#
cosa sin a _ ._-cos# sin # _

(sin (sin#)+(-cosor)(-poser) (sin # ) (costt ) + (-eostt ) (sin # )
(wsw)(cosa ) + (sin « )(sin «)

sin acosa-sin a cosa
cos:a +sin ~ a

(cos«)(sina)+(sina){- OOS #)
sin a + cos‘ a
sinacos# sin# cosa
1 0

=1
0 I

Hence, we have verified Lhai A'A = I .

5
2(i) Show that the matrix A= -1 I is a symmetric matrix

5 1 3

0 1 -1

(ii) Show that the matrix A= -I 0 I is a skew symmetric matrix

1 0

Answer

(i) We have:

I -1
- J 2

5
A’ = I = A

5 I 3

/.m= A
Hence, A is a symmetric matrix,
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0 - I I 0 I -I
A' = I 0 - I - i 0 1 =-A

-1 1 0 -I 0

A’ = -A
Hence, A is a skew-symmetric matrix.

5
For the matrix A = , verify that

6

(i) ( A + A' ) is a symmetric matrix

(ii) ( A- A' ) is a skew symmetric matrix

Answer

6i
A' =

75

1 6 2I II.1
(i) A+ A' B +

6 7 5 7 1411

2
mA+ £); = A;4- A

11 14

Hence, ( A + A' ) is a symmetric matrix.

C> 0I 5 -l
(ii) A- A' =

6 7 7 I 0"i

0 1
-1 ti

0 -1
i o

Hence, [ A - A' j is a skew-symmetric matrix.

  Q 8:

(ii) We have:



0 ha
1 1
^
( /f + ^ ' land - ( A- A1) , when A - 0Find -a c

-b 0-is

Answer

0 ba
0The given matrix is A -a c

-b 0-is

0 -b-a
A A' m 0a -c

b 0c

010 b 0 -b 0 0a -a

A+ Ar = 0 0 0 0 0-t--a c a -c
-b 0 b 0 0 0 0-c c

0 0 0
:.-( A + A’ )= 0 0 0

2
0 0 0

-b0 b 0 0 2a 2ba -a
Now. A- A' = 0 0 -2a 0 2c-a c a -c

-2b-b 0 b 0 -2c 0c

0 ba
I

r.- ( A- A' ) ^ 0-a c
2

-b 0-c
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6 -2 2
3 -1(ii) -2

2 -1 3

3 3 -1
(iii) -2 -2 1

-4 -5 2

sl
(iv)

2

Answer
3 5 L

} then(i) Let A =
3I ~l

3 5 3 ! 6 6
Now,^+^' = -

] -l 5 -1 6 -2

l 6 6 3 3I
2 2 6 -2 3 -1

3J
Now, P' = = /?

-1J

Thus, P= — [ A + ) is a symmetric matrix.:

Express the following matrices as the sum of a symmetric and a skew symmetric matrix:

3 5
(i)

1

  Q 10:



3 3 [ ) 4
Now,A- A' =

-4 0] -1 5 -1

1 0 4
2 -4 0

0 2
-2 0

I
Ut 0 =-( A- A' ) =:

0 2
-2 0

Now,£/=

Thus, £? = ( -4 - i4') is a skew-symmetric matrix.
3

Representing A as the sum of P and Q :

3 3 0 2
-2 0

3 5
P+Q = = A4

3 -I -1

6 “2 2 6 -2 2

(ii)

Ut /f = -2 3 -1 , then A' = “2 3 -1

2 -1 3 2 -1 3

6 -2 2
-2 3 - I

2 - I 3

6 -2 2
-2 3 - I

2 -1 3

12 -4 4

Now, /14 /1' = 6 -2-44

4 -2 6

1 2 -4 4 6 -2 2
I ILet P = ( A+An - 4 6 -2 -2 3 -I
2 2

4 *2 6 2 -I 3

6 -2 2

-2 3 -I

2 -1 3
Now, P' = = P

Thus, P - — [ A + A’ ) is a symmetric matrix.:



Ol6 -2 2 b -2 2 0 0
Now,A — A’ = 3 -I 3 -I 0 0 0+

2 - I 3 2 - 1 0 0 03

0 0 0
ILet Q = {A:-A1 ) 0 0 0
3

0 0 0

0 0 0
Now;Q' = 0 0 0 = -Q

0 0 0

I ( A - A' ) is a skew-symmetric matrix.Thus, Q -
2

Representing A as the sum of P and Q :

6 -2 2
-2 3 -l

2 -1 3

0 0 0
0 0 0

6 -2 2
-2 3 -1

2 -1 3
P+Q= = A+

0 0 0

3 3 - 1
-2 -2 I
-4 -5 2

3 -2 -4
3 -2 -5? then.4'=(iii) Let A =

-1 i 2

3 3 -I 3 -2 -4
3 -2 -5

6 1 -5

Now, A + yj' = -2 -2 I -4 -4
-5 -4 4

+
-4 2 -1 f 2-5



] 53
2 26 1 -5

: !:Let P= —( A+ A’ )= 1 ”4 -2 -2-4
2 2 2

4-4
5 -2 2
j

I 53 n 2
INow,P'= -2 -2 =P
2
5

-2 9
2

IThus, P - ( /! + A’ \ is a symmetric matrix.:
3 3 3 “2

3 -2
-4 0 5 3

0 6
-6 0

-1

Now,,4 - A' = -2 I -5 -5
-4 -5 2 -1 I 2 “3

350
2 20 35

I 1 5LeU)=-(i4- *f ) =~ 2 * 2
0 6 0-5

2
-3 -6 0 3

“3 0
2

350
2 2

5Now,O' = 0 -3 =-0
2
3 0_>
2

I ( -4 - J4') js a skew-symmetric matrix.Thus, Q -
2





2 0 3
-3 0

5
P+Q =

2
= AT

2 -1 2

If A, B are symmetric matrices of same order, then AB - BA is a

A. Skew symmetric matrix B. Symmetric matrix

D. Identity matrixC. Zero matrix

Answer

The correct answer is A.
A and B are symmetric matrices, therefore, we have:

-0)A' = A and B' = B

Consider ( AB- BA)' = ( AB)' ( A- B )' = A' - B'

( AB*) = B*A= B'A' - A’B1

[by 0)]= BA- AB

=- { AB- BA )

:\AB-BA)' ( AB- BA )
Thus, { AB - BA ) is a skew-symmetric matrix.

Question 12:

coscr -sincr , then 4 + A' - I , if the value of a isIf A =
Min a cos«

A. K B. K

6 3

3JIC. n D.
2

Answer

The correct answer is B.
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eos # -sin #
A=

sina cos #

cosa sima
=> J4'=

-sin # cos #

Now, A.+ A' - J

01cosa -sin a cos# sin #
+ 0 1sin# cos tr -Sil l # cos #

2cos # 0
0 2cosct

0
=> 0 1

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

2cos # = I
IncosO' = = cos
2 3

;a = —
3

Find the inverse of each of the matrices, if it exists.
I
2 3

Answer

-!
Lei A =

2 3

We know that A = 1A

 Q 1:
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I -I I 0
A+ r

2 3 0 1

01 I (R^:Rb-2Rt)A=>
-20 5 I
I 0} !A

3 ^
=> 2 10

5 5
3 \

I 0 5 5 (R.^R.+R,)A=> 0 I 2 t
5 5

3
5 5tA

2 \
5 5

Find the inverse of each of the matrices, if it exists.
2 I
t l

Answer

2
Let A =

We know that A = IA

2 I 0\
A

0 II

0 -i ( R , ^ R, -R.)A=>
! 0 I

\ Q -I (Rj-> Ra-R,)A=> 0 2I -1

  Q 2:



1 -1
/. A' 1 = -I 2

Find the inverse of each of the matrices, if it exists.
3I

2 7

Answer

1 3
Let A =

2 7

We know that A = IA

31 3 0
A4. I

7 7 0 1—
1 3 1 0

(R 2 ^ R 3 -2R , )A
0 I _2 t

0 -31 7 (R, -> R,-3R2 )A
-20 I 1

7 -3
A' 1 =

1

Find the inverse of each of the matrices, if it exists.
2 3
5 7

Answer

2 3
Let A =

5 7

We know that A - IA

  Q 3:
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2 3 I 0
A

5 7 0 1

3 Ii 0 I
A R. -¥ R2 2 ! 2 - J5 7 0

3 I 0I
2 2 ( R 2 > R 2

- 5R , )A
l 50
2 2

I 0 -7 3
(R, ^Rl +3R,)Ai 50

2 2
1 0 -7 3 (R,^-2R,)A=>
0 I 3 -2

-7 3- iA
5 -2

Find the inverse of each of the matrices, if it exists.
2 1
7 4

Answer

2 I
Lei A =

7 4

We know that A = IA
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7J-r I 01
A

7 0 14

\1 0 IR , —> R
2 ,2 2 A=7 i

7 4 0 I
1 I

I 0
2 2 (%+R*-7R,JA

7I0 I
2 2
0 4

(R1^R1
-R2)A70 I

2 2

0 41 -1 ( R^SRJ,4
0 2 -7 2

4 -ItA
-7 2

Find the inverse of each of the matrices, if it exists.
2 5

3l

Answer

2 5
Lei A =

3
We know that A = IA
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2 5 1 0
A

\ 3 0 l

5 Ii 0 I
A R. R2 2 ! 2 - JI 3 0

5 I 0I
2 7 (R, - R, R.)A
I I0 I
2 2

I 0 3 -5
(R , ^R,-5 R:)AI I0 I

2 2
0 3 -51

( R 2- 2R:)A=>
0 I -I 2

3 -5- iA
- l 2

Find the inverse of each of the matrices, if it exists.
3 1
5 2

Answer

3 1
Lei A =

5 2

We know that A = AI
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3 01 1
= A

2 05 I

[ I I 0
(c, -^ c,- 2a)= A

2 -2 1
] 0 I - ]

= A=> I -2 3

0 21 -1
(C,^C,-C)= A

0 ! 3-5

2 -1-Lr. A -5 3

Find the inverse of each of the matrices, if it exists.
54

3 4

Answer

4 5
Lei A -

3 4

We know that A = IA

4 5 I 0
A

3 4 0 1

i I J
(R , R l -R 2 )A

3 4 0 1

>I ! I
R;-3R , )(*20 I -3 4

0 4I _5 (k , -> R , - R;)A
-3 40 I

4 -5- LA
-3 4
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Find the inverse of each of the matrices, if it exists.
3 10
2 7

Answer

3 10
Let A =

2 7

We know that A = IA

3 10 0
A

2 7 0 1

3] -1 (R, -*R,-R,)A
2 7 0 I

1 3 I (R j R j- 2R , )A
0 I -2 3
1 0 7 -10 (R , —> R | 3R2),4
0 I -2 3

7 -10- t/.
-2 3

Find the inverse of each of the matrices, if it exists.
3
-4 2

Answer

3 - 1
Lei A =

-4 2

We know that A = AI

3 -1 0
= A

-4 2 0 I

  Q 9:
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0] - 1 I (Cs -> C,+ 2C2)= A=>
2 20 I

0 I ]I
(Cjr^Cj+C,)

0 2 2 3
II] 0 I2 Cj —> — C,

2 lJ= A
30 I

2
2

I1
2A ^ 32
2

Find the inverse of each of the matrices, if it exists.
2 -6

-2l

Answer
-> -6

Lei A =
1 -2

We know that A = AI

2 -6 l 0
= A

-2 0 ]

2 0 3I (C2 —> C2 H- 3C, }= A=> I I 0 1

2 0 -2 3 (c, -* C, ^Ca)= A=> 0 ! -I 1

3-II 0 I
= A C. ~^-C! i i0 1 21

2
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-I 3
i

. A
I

2

Find the inverse of each of the matrices, if it exists.
6 -3
-2

Answer

6 -3
Lei A =

-1
We know that A = IA

6 ] 0-J
A-2 0 1

I 1 0\ I
R , - R' 6 ,

A2 6=> i
_2 1 0

]
! 01 6 (Rj -4Rj +2R,)A?

0 0
3

Now, in the above equation, we can see all the zeros in the second row of the matrix on

the L.H.S.
Therefore, A-1 does not exist.

Find the inverse of each of the matrices, if it exists.
2 -3

2

  Q 12:

  Q 13:



*> -3
Lei A = -I

We know that A = IA

2 -3 1 U
A

-1 2 0 l

II -1
( RL -» R , + R, )A-I 2 0

i (Rj R 2 - R|)A=> 0 2
} 0 2 3 (*,A
0 I I 2

2 3- LA
21

Find the inverse of each of the matrices, if it exists.
2 1

24

Answer

2 1
Lei A =

4 2

We know that A = IA

2 I 0I
A

4 2 0 !

1Applying R R. — R we have:7 /I 2

1E 0 1
42

2 0 I

Answer

  Q 14:



Now, in the above equation, we can see all the zeros in the first row of the matrix on the
L.H.S.
Therefore, A-1 does not exist.

Find the inverse of each of the matrices, if it exists.
3 -21

-3 0 -5
7 0

Answer

3 -2
Lei A = —3 0 -5

2 5 0

We know that A = IA
T.> -2 ] 0 0

-3 0 -5 0 1 0 A
9 5 0 0 0 l

Applying R2 R2 + 3Ri and R3 R3 - 2Ri, we have:

I 3 -2 I 0 0
0 9 -1 1 3 I 0 A
0 -I 4 _2 0

Applying R , R , + 3R , and R, +8R ,. wc have:

0 10 -5 0E 5

0 2 i -13 sI L A
4 -20 -I 0 [
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Applying R t —k R3 + Rif we have:

I 0 10 -5 0
- 13 I
-15 1

3
0 I 21 8 A
0 0 25 9

J

IApplyingRj-£ —R3 ? we have:
25

1 0 10 -5 0
-13 f

3 J_
5 25

3
0 1 21 8 A
0 0 01

25

Applying R -> R . - 10R 3 _. and Kj -> R 2 - 21 R,, we have:i

2 3
5 5t 0 0

2 4 110 I 0 A
2.5 355

0 0 I 3 J_
5 25

9
25

2 3
i

5 5
2 4 1 1’!:. A
5 25 25
3 1 9
5 25 25



2 0
5 1 0
() 1 3

Answer

2 0 -I
Let A = 5 1 0

0 1 3

We know that A = IA

2 0 -I l a a
5 i o 0 [ 0 A» r

0 I 3 0 0 i

!
Applying R . —* -R , we have:

3

1 lI 0 Q U_
0 0 u5 1 1 A

I) l 3 0 0

Applying R: R, — 5R , , we haver

J 1I 0 0 0
2 2
5 50 L l 0 A
1 2

I) 3 0 0I

Find the inverse of each of the matrices, if it exists.
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ApplyingRj-V Rj-R2, we havd!

I l1 0 0 0
7 7

5 50 1 1 0 A
2 2
1 50 0 -I 1
2 2

Applying R,-> 2R^ wc have:

] 1I 0 0 0
2 2

5 50 1 0 A
2 2

0 0 25

I
— R,, we have:
2

ApplyingR , —» R; + — R 3 , and R 22

1 0 0 3 -I
0 I 0 -15 6 -5 A
0 0 5 -2 2

3 -I 1
-15 6 -5
5 -2 2

iA

Matr ices A and B wil l be inverse of each other only i f

A. AB = BA

C. AB = 0, BA = I

B. AB = BA = 0

D. AB = BA = I

  Q 18:

Answer: D
We know that if A is a square matrix of order m, and if there exists another square

matrix B of the same order m, such that AB = BA = I, then B is said to be the inverse of

A. In this case, it is clear that A is the inverse of B.
Thus, matrices A and B will be inverses of each other only if AB = BA = I.

Answer



0 1 , show that {al + bA ) = u!' l + na" ' bA , where I is the identity matrix ofLet A -
0

order 2 and n e N
Answer

i) I
It is given that . i =

0 0

P(fl'):[al+ bA)" = <fI + na1' ' bA. neNTo show:

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

P(l) :(al+bA) =al+ba* A = af + bA

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

P(k ) :(aI+bAf = I+kak~lhA
Now, we prove that the result is true for n = k + 1.
Consider

t -i
= (cil + bA )1 (cr/ + bA )
= + ka* ~lbA )( aI +bA)
= a*%+ka' hAI+tfblA+ ka*- ' b2 A2

= <f 'l+(i +i)athA+kaktyA2

[ al + bA)

(0
0 I 0 1 0 0

Now, A ' - =0
0 0 0 0 0 0

From (1), we have:

 Q 1:
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{ al -mf* k" f + { k + \ )a* bA+0

= o* J |7 +{ k + l )atbA
Therefore, the result is true for n - k + 1.
Thus, by the principle of mathematical induction, we have:

= a

0 I(a/+ = tj
,' l + na'1 ] bA where A = , « e \

0 a

3Tl 3T * y- ]I I

3" 1 >̂ I Î I f l-13I f A = 1 1 , prove that A , n eNj

ntrj- li ^tf-11 1

Answer

1 1
It is given that A = 1 1

1 1

*1 -1 3I,‘I y, |3

P(n):A" = Hl-I 3"’1 y, |To show; 3 , ne IN
» i 3*"' 3n

_
13

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

I-I I-I I- I 3" 3°3 3 3 I ! 1i

f(l) : 3I- I I I 3M ^0 3 3*3 1 1 1 = A
3'-' 31-1 31'1 jO 30 3° I 1 1

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

t-i *-i * i3 3 3

That is P( k ) : A* ~ 3t i i t-i3 3
n 3* 1 3* 13
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Now, we prove that the result is true for n = k + 1.
Now, Ak+1 = A - A*

3i 1 i i * i3 31 I 1
3* 1 3" 3* 11 I 1
3‘ 1 3*-' 3* 11 I 1

jt -i t-i t -i3 - 3 3 - 3 3 - 3
; i t-l t-i3 - 3 3 - 3 3 - 3

i.3*-' 3 - 3* _ l 3 .3

j< fr+l>-l £(*+ )-]

t -i

Therefore, the result is true for n = k + 1.
Thus by the principle of mathematical induction, we have:

3"- ' 3/i-1 y-'
3,J 1 IA" = 3 , n e N
ntrj- li ^1-1 ^ff-1

3 -A 1+2n — 4/ i

1- 2«
If A = , then prove A = where n is any positive integer

1 n

Answer

3 -A
It is given that A=

1

1+ 2« ~ 4n

1-2n
To prove; , i? eN

n

We shall prove the result by using the principle of mathematical induction.
For n - 1, we have:
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1 + 2 - 4 3 - 4
= A

1- 2l ] -1

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

1+2k -4k
1 - 2k

F(jfc): Ai ,« E N
it

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

1 + 2* - 4* 3 -4
i t 1- 2A- -I

3(1+2*)- 4* -4(l+ 2A )+ 4*
3k + \ -2k

3- 6*- 4* -4- 8* + 4*3* + 1-2* -4*- I+2*

4jfc-l(l-2i)

3 + 2k - 4- 4*
\ + k - l — 2k
I + 2(* + !} - 4(* + !)

! - 2(*+l)! + *
Therefore, the result is true for n = k + 1.
Thus, by the principle of mathematical induction, we have:

1 + 2M — 4ti

\ - 2n
A" = , ft e N

ft

If A and B are symmetric matrices, prove that AB - BA is a skew symmetric matrix.
Answer
It is given that A and B are symmetric matrices. Therefore, we have:
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<-(0A' = A and B’ = B

Now, ( AB- BA)' = ( AB)’ -( BA ) (A - #) = A' -B'

( AB )
t
= B,A’

[Using (1)_

= B
,
A
,
- ArBf

= BA- AB

= -{ AB- B/i )

. { AB- BA ") ( AB- BA )
Thus, { AB - BA ) is a skew-symmetric matrix.

Show that the matrix R’AB is symmetric or skew symmetric according as A is symmetric

or skew symmetric.
Answer

We suppose that A is a symmetric matrix, then A’ = A ... (1)

Consider

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

= ( AB )' ( B' )' = B' A'

B'A' { B )

Br ( AB )

= B

[Using ( i )]

/. ( B'AB )' = B'AB

Thus, if A is a symmetric matrix, then B'AB is a symmetric matrix.
Now, we suppose that A is a skew-symmetric matrix.
Then, A' =-A
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Consider

(B'AB ) -~
~

Br ( AB ) ] =(AB) (B' )
= ( B’A' ) B = B' (-A ) B

=-B'AB

:.( B'AB )
r

- -B AB

Thus, if A is a skew-symmetric matrix, then B'AB is a skew-symmetric matrix.
Hence, if A is a symmetric or skew-symmetric matrix, then /?r

.T /? is a symmetric or skew-

symmetric matrix accordingly.

Solve system of linear equations, using matrix method.
ix-y=~2

3x+ 4v = 3

Answer

The given system of equations can be written in the form of AX = B, where

2 -2- 1 x
4 •*= and B-

3 y

Now,

A =8+ 3=11*0

Thus, A is non-singular. Therefore, its inverse exists.
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Now,

1 4 1
1 1 -3 2

A~{ = adjA =Ml
4 1 -2I

2 3—J

5

a ] -8+ 3
M 6 +6

i “5
ii 12 12

11
-5 12Hence, x = and y
1 i 1 1

2 01 0
For what values of x. [ l i! ^7 7 = 070 1

I 0 2 x

Answer

We have:

fl '2 ' 0 0

[1 2 1 2 0 1 2 = 0
1 8 2

I]

CM-2+2] 2=>[ I.+4.+1 2+0+0 = o

0
4] 2 ]=0

[6(0) +2|' 2)+4('A)]= O

=>[ 4+4J[=| O ]
•••4 + 4x = 0

=> x = -1

Thus, the required value of x is -1.
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3 1
! 2

, show that A2 -5 A+ 1I = 0If A=

Answer

3 I
It is given that A =

-I

3 i r 3 i

2JL-1 2

3i(3) + l(-l> 3(0+1(2)
- l (3)+ 2(-l) -l(l)+ 2(2)
9-1 i+2]_ r 8 5
-3-2 -1 +4

~~

- -5 3

A* = A - A =

L.H.S.= A1 -5 A+ H
a 3 i 0\3

-5 + 7-5 3 -I 2 0 1

8 15 5 7 05
+

3 -5 10 0 7-5

-7 0 7 0
+

0 -1 0 7

:0
0

= ( ) = R.. H .S ,

A1- 5 A+lI ^ O

Q 8:





(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.
Answer

(a) The unit sale prices of x, y, and z are respectively given as Rs 2.50, Rs 1.50, and Rs

1.00 .
Consequently, the total revenue in marketIcan be represented in the form of a matrix
as:

2,50
[10000 2000 18000] 1.50

] ,00
= 10000 X 2.50+2000*1.50+18000x1.00
= 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] L5Q
1.00

= 6000 X 2.50+ 20000 x 1.50+8000 x 1.00
= 15000+ 30000+8000
= 53000

Therefore, the total revenue in market I isRs 46000 and the same in market II isRs

53000.
(b) The unit cost prices of x, y, and z are respectively given as Rs 2.00, Rs 1.00, and 50

paise.
Consequently, the total cost prices of all the products in marketIcan be represented in

the form of a matrix as:

2.00
[10000 2000 18000] 1,00

0.50
=!0000 x 2.00 + 2000 xLQQ+l8000 x 0.50
= 20000 +2000+9000
= 31000



Since the total revenue in marketIisRs 46000, the gross profit in this marketis (Rs

46000 - Rs 31000) Rs 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

0.50
= 6000 x 2.00+ 20000 x 1.00+8000 x 0.50
= 12000+ 20000+ 4000
= Rs 36000
Since the total revenue in market II isRs 53000, the gross profit in this market is (Rs

53000 - Rs 36000) Rs 17000.

2 3 -7 -8 -0I
Find the matrix X so that X

2 64 5 6 4
Answer
It is given that:

2 3 -7 -8 -0I
A'

2 64 5 6 4

The matrix given on the R.H.S. of the equation is a 2 x 3 matrix and the one given on

the L.H.S. of the equation is a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.
a C

Now, let AT =
b d

Therefore, we have:
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a + 4c = —7, 2a+ 5c = —8, 3a + 5c =-9
b+M =1 2£+ 5fif M, 3£+6rf=6

Now, « + 4r =-7 a =-7-4c

2d+5c = -!4- Sc + 5c - —8
-3c - 6
c=-2

-7 — 4 (-2) =-7 + 8 = 1, .a=

Now* b+ 4d = 2^ b^ 2- 4d

:. 2b+ 5d = 4 => 4 ^ M + 5r f = 4

-3r f =|
=> </ = 0

2. b = 2-4(6)= 2

Thus, a = 1, b = 2, c = -2, c/ = 0

-2l
Hence, the required matrix X is 2 0

If A and B are square matrices of the same order such that AB = BA, then prove by

induction that AB" - B" A . Further, prove that { AB\'

= A" B" for all n e N
Answer

A and B are square matrices of the same order such that AB - BA.
?(n) : Aff’ = BnA,To prove:

For n = 1, we have:

P(l):AB= BA

=S AB' = B' A

[Given ]

  Q 12:

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



Therefore, the result is true for n = 1.
Let the result be true for n = k.
P(k ) : AB* = B* A

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

=( B>'- A ) B

= Bk { AB )

- Bk ( BA )
=( B*B)A

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

-(0

[By 0)]
[Associative law ]
[ AB=BA (Given)]
[Associative law ]

Thus, by the principle of mathematical induction, we have ABn — B1' A, ne î.

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

( AB ) = A' B' = AB

Therefore, the result is true for n = 1.
Let the result be true for n = k.
( AB )* - AkBk ...( 2)
Now, we prove that the result is true for n = k + 1.

= ( AB)k ( AB )
=( A D ) ( AB) rny (2)]
^(BtA^B

= A*(AB* )B
[Associative law]

[ AB» = B" A tor all nz N

[Associative law ]

= Ail lB4t L

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

Thus, by the principle of mathematical induction, we have [ AB '\ = A'rB" , for all natural
numbers.



Choose the correct answer in the following questions:

fia
is such that A2 - l thenIf A =

Y “a

A. l+ ff
2 + /?/ = 0

B. l -a2 +0y = O

C. \ -a2 -0y = { )

D. 1+a2 -0y = §

Answer

Answer: C

/?a
A*

7 -a

0 a 0a
A2 = A A -

r -a y —a

a2 + 0y

ay - ay

a3 +0y

a0-(X0
07+a1

0

0y + a~0

a: +0y 0 I 0
Now,^ =1 => : 0 I0 0y +a

On comparing the corresponding elements, we have:

  Q 13:

cr + fiv ~ 1

=> a2 + fiy - 1 = 0

=> 1—cf - fiy = 0






