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2 5 19 -7
5
4=1|35 -2 12
2
. 3 -5 7 .
In the matrix Vo I 171 write:

(i) The order of the matrix (ii) The number of elements,
(iii) Write the elements a13, a1, a3z, azs4, a3

Answer
(i) In the given matrix, the number of rows is 3 and the number of columns is
4. Therefore, the order of the matrix is 3 x 4.

(ii) Since the order of the matrix is 3 x 4, there are 3 x 4 = 12 elements in it.

(iii) a13 = 19, a1 = 35, az3 = -5, ax4 = 12, ax3 =

| n

If a matrix has 24 elements, what are the possible order it can have? What, if it has
13 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 24 elements, we have to find all the ordered pairs of
natural numbers whose product is 24.

The ordered pairs are: (1, 24), (24, 1), (2, 12), (12, 2), (3, 8), (8, 3), (4, 6),
and (6, 4)
Hence, the possible orders of a matrix having 24 elements are: 1

x24,24x1,2x%x12,12x2,3x8,8%x3,4%x6,and6 x 4

(1, 13) and (13, 1) are the ordered pairs of natural numbers whose product is 13.
Hence, the possible orders of a matrix having 13 elements are 1 x 13 and 13 x 1.
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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:
1x18,18x1,2%x9,9%x2,3x6,and6 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 5and 5 x 1.

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

1
a, = ~|~-3i + _ i
Qi = 2 Giy
Answer

a,, a,, a; a,

A=|a,, as, as, a,,

. . a., da,, a,. a,
In general, a 3 x 4 matrix is given by Ll % o s

a, =—|-3i+j|,i=1,2,3andj=1,2,3,4

i -

(i)

N | -
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1, 2
.-_a”—;_—%cl+]\- ‘1+1|— l._‘)| == =1
|3x°+1|_ ‘—6+]\_—-—5| 3
2
(’1H=%3—3x3 :—|—()+l\7—’ 8] %
ay, =%|—3x1+2} =l|—3+2’ =l|—l‘ =]3
‘-"11=%|_3 2+ ‘=-| -6+2 = —| 4| = ; =2
am:%|—3x3+2|:;|—9+2|:;|—?| %
=l|—‘3)<1+3‘=l|—3+3|=
1 1 3
ay = 2‘3 3|= 2| =2
uﬁ—%—3x3+3|=1|—9+z| %_5:%;4
=5 3x 1+ 4= 23 +4 —|1|_§
2
=—| 3><7+4=—| —6+4l= —\—?| >=1
= ~|-3x3 44 =L |-944/ =1 =§
Lo,
2 2
a=|2 2 3
2 2
s 1 5 3
2 2

Therefore, the required matrix is - -

-1 9
(i) a,=2i—-j,i=123andj=12,3,4
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a,=2xl-1=2-1=1

a, =2x2-1=4-1=3

a, =2x3-1=6-1=5

a,,=2x2-4=4-4=0
a,=2x3-4=6-4=2
1 0 -1 -2
Therefore, the required matrix is 4 =| 3 2 1 0
5 4 3 2

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

[ 3 |y z| |x+y 2| _|6 2
ON 51 |1 5| {542 xy| |5 8

X+y+z 9

X+z =|5

(i) | y+z 7
Answer

ol S

As the given matrices are equal, their corresponding elements are also equal.

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

1

6 21

5 8

[x+y 2

(i) |5+z xy

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=5Now,5+z=5=2=0
We know that:

2 2
x—y) =((x+y) —4xy

= (x—y)2 =36-32=4
> Xx—y==%2

Now, when x —y=2and x+y=6,wegetx=4andy =2
Whenx —y=—-2andx+y=6,wegetx=2andy =4
X=4,y=2,andz=0orx=2,y=4,andz=0

[x+y+z]| [9
X+z =135

(iii) | y+z 7
As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
xX+y+z=9..(1)
x+z=5..(2)
y+z=7..(3)

From (1) and (2), we
have: y +5=9
s>y=4

Then, from (3), we
have: 4 +z=7

>z=3
~X+z=5
>Xx=2

~X=2,y=4,andz=3
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Find the value of a, b, ¢, and d from the equation:

la=b 2a+c] [-I 5
12a-b 3c+d| [0 13
Answer

la=b 2a+c]| [-1 5
|2a~b 3c+d| |0 13

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

a-b=-1. ()

2a — b =0 .. (2)

2a + ¢ =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:
2x1l+4+c=5

=>c=3

From (4) we have:
3x3+d=13

=29+d=13=>d=4
sa=1,b=2,c=3,andd=4

_,f — l—(ll'] ) . .
L Ydmais a square matrix, if

(A)m<n

(B) m>n
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(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.

A= —u]
Therefore, L 7w 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 0 y=-2
| y+1 2-3x| [8 4

1
3

(B) Not possible to find

|

(A) x=—.y=

)
py=T. x=—
(<) - 3

Answer
The correct answer is B.
[3x+7 5 | [0 y- 2"

' 7 -3y : /
It is given thatt? 1 2-3x] |8 4

Equating the corresponding elements, we get:

3.\'+7:0:>.\'=—%

S=y-2=y=7

y+1=8=y=7
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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 2°
=512
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Exercise 3.2

Question 1:

2 4 1 30 -2 5
.4 = . B = v (Vv =
Let 3 2 -2 5 3 +

Find each of the following
(i) A+ B (iiy 4-B (iii) 34-C
(iv) AB (v) BA

Answer
(i)
2 111 3] [2+1 4+3] [3
A+B= + = =
3 2| | -2 5| |3-2 2+5] [I
(ii)
2 47 T 1 [2-1 4-3
nl—B: - — —l
3 2| |2 1 [3-(=2) ek
(i)
2 4] [-2 51
3A~C=3[ [
3 2| 3 |

_[6+2 12-5
19-3 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:
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R

P 4}[ | 3}:[2(1)“(—2) 2(3)+4(5)}
2|[-2 5] [3(1)+2(-2) 3(3)+2(5)
-8 6+20 -6 26
4 9+10}:[-| 19}
(v) Matrix B has 2 columns. This number is equal to the number of rows in matrix A.
Therefore, BA is defined as:

4} ['( 2)+3(3) (4)+ (2) ]

LoJl‘\)

-

1 3
9 5

BA =

T 1

| S—

| srcmmmc |
L)

J

-2(2)+5(3) —2(4)+5

[2+9 4+6 10
| 4+15 —8+IO] [u 7}

Question 2:

Compute the following:

a b1 la h a+b B+t 2ab 2be
+ 5 | ) +
(i) | ~b al |b ] iy *+t a4 b —2ac —2ab

-1 4 -6 12 7 6
8 5 16 |+| 8 0 5
9 5 )
(i) L° 8 5 3 2 4
[cosz x sin® xi|+[sin: x cos’ ,\}
sinx cos’x| |cos’x sin’x
(v)
Answer

[

) i h a h a+a b+h la
(i) +
b a h a -b+bh a+a 0
. a1y P4 2ab  2bc
(II) ¥ 2 o ) ¥ +
a - +et g +b° —2ac  —2ab

Y

(¥ ]
]
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(i) |8

(2 +b +2ab B+t +2bc}

_a:' +et=2ac a*+b*-2ab

(a+b) (b+c]:]

»

(a—c) (a—b)z

-1 4 -6 12
5 16 [+| 8
2 8 5 3

| S e |
FoO Y =

(1412 4+7 -6+6
8+8 5+0 16+5
| 243 8+2  5+4

(11 11 0
16 5 21
5 10

) cos’x sin®x | |[sinx cos’x
@iv) | | 3 5 -
sinx cos’x| |cos’x sin’x

K 2 ) oD 2
COS" Xx+SIn" x  Sin” X +Cos™ x:|

I 2 2 s
_sm' X+COS"Xx COS Xx+SIn x

! wsin’ x+cos’ x=1
. |

Question 3:

Compute the indicated products

o

(ii)

a bl a -b
~b allb a
]

2([2 3 4]
3
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(i) |2

(iv)

[ 3
-1
(vi)

Answer

[ a

i L?
o

—h

| —ab+

N o W

_a(a}-i-b(b)
b(a)va(s) -b(-8)salc)

- a+b* 0
0 a* +b*

a: -+-a‘52

ab

—ab+ ab
b +a’

L% B (S |

2

o

-b
a

A 5
2 4
5
|
|
-3
0

a(-b)+ b{a}]

(S

[ I S PY

L]
R

f—

o 22
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[10)-22)  1(2)-2( 1(3)—2(1)}
2()+3(2)  2(2)+3(3) 2(3)+3(1)
1-4 2-6 3-2] [-3 —4 1
Tl2+6 449 6+3}=[ § 13 9]
2 411 -3 5
3 4 5((o 2 4
R
(2(1)+3(0)+4(3)  2(=3)+3(2)+4(0) 2(5)+3(4)+4(5)
=|3(1)+4(0)+5(3) 3(-3)+4(2)+5(0)  3(5)+4(4)+5(5)
(4(1)+5(0)+6(3)  4(=3)+5(2)+6(0)  4(5)+5(4)+6(5)
(2+0+12 —6+6+0  10+12+207 [14 0 427
=|3+0+15 —9+8+0 15+16+25 |=|18 -1 56
(4+0+18 ~12+10+0 20+20+30] Lz -2 70|

~~
<
N
|
LW N
—_—
I —
|
p— o
[ S [

2(1)+1(-1)
3(1)+2(-1)
—1(1)+1(-1)
[2-1 0+2
=|3-2 0+4
—1-1 0+2

3 '
-1 0

(vi)

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

~1(0)+1(2)

2+417 [1
342 (=] 1
14d| | &

gl

2

T

-

2(1)+1(1)
3(1)+2(1)
~1(1)+1(1

).
k-
5

O..

[ R S ]
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3(2)-1(1)+3(3) 3(=3)-1(0)+3(1)
C[-1(2)+0(1)+2(3)  ~1(=3)+0(0)+2(1)
[ 6-1+9 -9-0+3] [14 -6
| -2+0+6 3+0+2| |4 5
Question 4:
1 2 -3 3 -1 2 4 1 2
A=|5 0 2|. B=|4 2 5 C=|0 3 2
If 1 -1 2 v 3 , and ! -2 3 , then
compute (A+B)and(B_C). Also, verify that A+(B—C) =(A+B)-C
Answer
i s S - 2
A+B=|5 0 2|+ 4 2 5
L =] 2 0 3
[1+3  2-1 -3+2] [4 I =
=(5+4 0+2 2+5|=|9 2 7
1+2  -1+0 1+3 | |3 =
3 ~1 2] [4 I 2
B-C=|4 2 5|-|0 3 2
2 0 3|1 aZ 3
3-q =1-1 2-2] [=t =2
=|4-0 2-3 5-2|=4 -1 3
2-1 0-(-2) 3-3 | 2
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1 =]

1+(-1)
-|:5+4

1+1

1
A+(B-c)=[5

A 1
(4+B)-C=|9 2
3 -1

4-4
=(9-0
3-1

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

1f 1 2 ol
2+(-2) -3+0| [0
0+(-1) 2+3 |=|9
-1+2 140 2
-17 [4 ]
71-0 3

4 1 2 3]
1-1 -1-2| [0
2-3 7-2 |=|9
-1-(-2)  4-3 | |2

Hence, we have verified that A +(B—C)=(A+ B)-C.

Question 5:

2 1 2

3 3

=L 2 4

3 3 3

2

T, 2
If L3 3]

Answer

and

B 3
55
g=|ll 2 2
5 5 s
706 2
s s s

| Jthen compute 34-5B
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" &1 T -
2 s 12 32
3 3 5 5
)
34-58B=3 l & 4 -5 1 3 i
3 3 3 5 5 5
7 ) 207 6 2
| 3 3] |5 5 5 |
2 3 51 [2 3 51 [o
=] 1 2 41-11 2 4(=]|0
7 2 7 6 2] |0
Question 6:
|: cos @ sinﬁ] . [sinB —cose]
cosé| . +8in ¥
Simplify —sinf@ cosé@ cos @ sin@
Answer
0 cos@ sind s sind —cosd
cos sin
—sind cosé cos@ sin@
_—coszb’ cos@sin @ o sin® @ —sinfcos @
| —sinf@cos cos’ @ sin @ cos @ sin® @
| [cos? @ +sin @ cos@sin @ —sinfcos
| —sin@cos @ +sinBcos cos’ @ +sin’ @
| 0 R
B :l ('.'00529+sin‘9=l)
0 1

Question 7:
Find X and Y, if

Mz[? 0] X_Y=[3 "]
(i) E 5and 0 3

2
Answer

(i)
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[7 0] ;
= sl
X +} 5 . (1)
B o]
X-Y= o2
—O 3_ ( )

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

[7 0l [3 0]l [7+3 0+0] [10
2\ = + = _ = =
2 5010 3] 1240 5+3] [2

(SO T |
N

(i)
2 3

2X +3Y = (3)
E 0
= -2

3X+2Y = _] (4)
| =1 3

Multiplying equation (3) with (2), we get:

0
8
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23
2(2X +37)=2
REFI)=R & 0

4 6 .
=4X+6Y=| -(5)
8 0

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

2 -2
3(3X +2Y)=3
3(3 ) i 4

6 -6
=9X +6Y = .(6)
3 15

From (5) and (6), we have:
4 §] 6 —6
(4.«‘{’ +6}")—(‘).-‘[’ +6}“') = -
' ' 8 0 —3 15

4-6 6—(—6)]:[_3 124

= =5X= _
[8—(—3) 0-15

wh| k2
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2 _12
2 3
=23 > |e3r =
11 o 4 0
8
> ]
2 3
=5 522 +3}’=[
i & .
5
] 4
2 3
= 3Y = 4 0]— . . .
L. _T“ f
| _
, 4 5 4] 6 3
a 5 5 5 5
= 3F = =
4+£ 0-6 E -6
L3 .
6 39][2 13
y 1|5 51 |5 5
JEY
o’ 3

Question 8:

3 2 1 0
¥F= 2X+Y=
Find X, if I 4 and = '

Answer

(]
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] 0
2X+Y =
=3 )

3 2 1 0
=2X + =
1 B -3 2
1 o (3 2 =3 0=2
324‘,: = =
3 2| 4|7 |-3-1 2-4
2 B
=2 X =
-4 -2

[1 SJ [v 0} [5 6]
2 +|° =
Find x and y, if 0 % ! : ! 8

Answer

2+y 6 5 6
— =
I 2x+2 1 8

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

2+y=5
=>y=3
«x=3andy=3
2x+2=8

=x=3
Question 10:
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Solve the equation for x, y, z and t if

f.x' z | | -11 3 5]
2| +3 =3
B t 0 2 4 6
Answer
X z | ] =] 3 5]
2 +3 =3
y t] 7|0 2 4 6
2x 2z [3 -3] [9 15
= - =
2y 21 0 6| [12 18

2x+3 2z-3] [9 15
= =

2y 2t+6 12 18
Comparing the corresponding elements of these two matrices, we get:
2x+3=9

=2x=6

=x=3

2t+6=18
=2t=12
=1=6

six=3; y=6,z2=9, andt=6

Question 11:
If x [g] +y [_11] = []5{]], find the value of x and y.

Answer
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L0
LICH]
o) ls |

(S

=

Comparing the corresponding elements of these two matrices, we

get: 2x —y=10and3x+y =5

Adding these two equations, we

have: 5x = 15
=>x=3

Now, 3x +y =5
=>y=5-3x
>y=5-9=-4
~x=3andy = -4

B X 6 " 4

3 = -
Given | z wl| |=1 2w Z+wW
w.
Answer

, find the values of x, y, z and

Comparing the corresponding elements of these two matrices, we get:
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Question 13:

cos X
I"(-\‘) =|sinx

If 0

Answer

0
0

L, show that F(x)F(y)=F(x+y)
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cosx —sinx 0 cos y
F(x)=|sinx cosx O, FF(y)=|siny
0 0 1 0
cos(x+y)  —sin(x+y)
F(x+y)=|sin(x+y) cos(x+y)
0 0
F(x)F(y)
[cosx —sinx Ol[cosy -siny 0
=|sinx cosx Offsiny cosy O
0 0 1|0 0 |

10
[ cos(x+y)
=|sin(x+y)
0

F(x+y)

~LF(x)F(y)=

Question 14:

Show that
[5 -1

(i) 6 7
1 2
0 1

(i) 1 |

Answer

[ cos xcos y—sinxsin y+0
=|sinxcos y+cosxsin y+0

-siny 0
cosy 0
0 1
0
0

1

~cosxsin y-sinxcos y+0 0
—sinxsin y+cosxcos y+0 0

0 0

—sin(x+y) O
cos(x+y) 0
0 1

F(x+y)

—_— e pD
L8]
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(i)

5 -2 1
P
[5(2)-13)  s(1)-1(4)
[6(2)+7(3)  6(1)+7(4)

_[10-3 5-4 ] [7 1
12421 6+28| |33 34
2 1['s -1
3 416 7

_[2(5)+1(6) 2(—1)+1(7)}
3(5)+4(6)  3(-1)+4(7)

[10+6 -2+7 1 [16 5
T|15+24 -3+28| [39 25
s -11[2 1,2 1[5 -1
L6 7]|3 4] |3 4/ 6 7

110
<1
(
(

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

O(1)+1(=1)+0(3)  0(0)+1(1)+0(4)
0)+0(2)  1(1)+1(=1)+0(3)  1(0)+1(1)+0(4)
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Question 15:

2

A=|2

Find A*-54+61; L]
Answer

We haveA2=A X A

[—1(1)+1(0)+0(1) -

=[0(1)+(=1)(0)+1(1) ©
2(1)+3(0)+4(1) 2
-1

2 3
1 0
1 0

1(2)+1(1)+0(1)  -1(3)+1(0)+0(0)
(2)+(=D)(M)+1(1) 03)+(-1)(0)+1(0)
(2)+3(1)+4(1) 2(3)+3(0)+4(0)

|
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2 0 12 0 1
A =A44=|2 1 32 i 3
1 -1 0f1 -1 o]
[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)+3(-1) 2(1)+1(3)+3(0)
[1(2)+(=1)(2)+0(1) 1(0)+(-1)(1)+0(-1) 1(1)+(-1)(3)+0(0)
[4+0+1 04+0-1 24040
=|4+2+3 0+1-3 24340
_2—2+‘D 0-1+0 1-3+0
5 ~1 2]
=9 -2 5
0 -1 -2
1 —54+61
E -1 1 [2 0 1 1 0 0
=9 -2 5|-5/2 1 3/+6|0 1
0 -1 =2| |1 -1 0 0 0 1
5 -1 21 [10 0 5] [6 0 0
=19 -2 51-110 5 15[+|0 6 0
0 -1 2] |5 -5 0 |0 0 6
[5-10 -1-0 2-51] [6 0 0
=(9-10 -2—-5 5-15|+|0 6 0
0-5 -1+5 -2-0] |0 0 6
-5 -1 -3 6 0 0
=| -1 -7 -10|+|0 6 0
-5 4 -2 0 0 6
[—5+6 —140 -340
=|-14+0 —-7+6 —10+0
|—5+0 4+0 -2+6
1 -1 -3
=[-1 -1 -10
-5 4 4
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Question 16:
] 0 2
A=(0 2 1
If % 0 < , prove that 4’ —64"+74+2/=0
Answer
l 0 2|1 0 2
A*=AA=|0 2 1[0 2 I
2 3112 0 3
1+0+4 0+0+0 2+0+6 5
=0+0+2 0+4+0 0+2+3|=|2
2+0+6 0+0+0 4+0+9 8 13
Now A’ =A% A4
5 0 8 |1 0 2
=|2 4 5|0 2 1
8 0 13| 2 0 3
[5+0+16 0+0+0 10+0+24
=[2+0+10 0+8+0 4+4+15
[ 8+0+26 0+0+0 1640+ 39
21 0 34
=12 8 23
| 34 0 55
LA =64 +TA+21
21 0 34 5 0 1 0 2 1 0
=112 8 23 (=62 1 5 (+7(0 2 1 |+2(0 0
34 0 55 8 0 13 2 0 3 0 1
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21 0 34| |30 0 48| |7 0 14 2 0 0
=(12 8 23 |- 12 24 30 (+]0 14 7 |+|0 2 0
34 0 55| |48 0 78| |14 0 21) |0 0 2

(214742 0+0+0 34+14407 [30 0 48
=[124+0+0 8+14+2 23+7+0 |—[12 24 30
_34+I4+0 0+0+0 55+21+2 48 0 78

30 0 481 |30 0 48
=|12 24 30 |-|12 24 30

48 0 78| |48 0 78
[0 0 0
=0 0 0(=0

0 0 0

DA =6AT+TA+2I=0

Question 17:
3 -2 1 0

A = 1 = 2
If 4 -2 |and 0 I |, find k so that A~ =kA -2/
Answer

5 3 =213 -2
A =A-A=

4 -2 4 .,

3(3)+(-2)(4) 3<—z)+(—z><—z>}:{n —z}
—4

43)+(-2)(4) 4(-2)+(-2)(-2)

Now A =kA-21

1 =2 3 -2 ] 0
=k =9

i T [4 —z] 0 1 }

1 =21 [3% =%\ T2 0
— = i

4 -4 |4k 2k| |0 2

1 =21 [3k-2 -2k
= =

4 4 | [4k 2k - 2]
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Comparing the corresponding elements, we have:

E-2=1
=3c=3
=k=1

Thus, the value of kis 1.

(74

0 —tan—

2,

A= -

tan% 0
If “ and I is the identity matrix of order 2, show that
Jcosa —=sina
l+.4=(l—.4)| ; J
sina cosa

Answer




Class XII Chapter 3 - Matrices Maths
Onthe LHS.
I+4
. -1 0j| | 0 -tan 5
|0 1|
= tan — 0
2
cr
= = A1)
- .
tan — |
L 2
On the R.H.S.
: cos@ —sing
(-4 °
sing  cosa
¢ - o)
0 —tan— | | .-
[l 0 2 [cusa smaJ
1o 1 o SIN &t St
1 | ® 0 sl cos
9
‘\ e
i a
1 tan — |- .9
A || cosa  —sine
J a . |lsine cosa
—tan— 1 [- -
2
. o . o
cosa+5maian? —51na+cosa'tan7
= “ “ 2
o : o (
— oS tan 5 bsing  sintan—_+cosa
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Y - 4 . (74 o I - 3 a
1-2sin” —+2sin—cos —tan — =2sin—cos—+| 2¢cos” ——1 [tan —
2 2 2 2 2 2 2 2
» & a . o . a a a -
—| 2¢c0s” ——1 |tan — + 2 8in — COS — 2sin —cos —tan —+1—2sin”
2 2 2 2 2 2 2 2
i W= 5 L@ A L a o« o
1-2sin”—+2sin* — ~28IN — COS — + 2 §in — ¢Os — — tan —
2 2 2 2 2 2 2
1 o a i o sl cveaill
~28in —COS — + tan — + 2 Sin — COs — 2sin” —+1-2sin° —
i 2 2 2 2 2 2
a
| —tan
2
tan — |
i 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:
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D
100
7
100

Principal x Rate |

[x  (30000-x)] =

=1800 [S.I. for 1 year =

5x  7(30000-x)
100 100
= 5x+ 210000 - 7x = 180000
= 210000 - 2x = 180000
= 2x = 210000 - 180000
= 2x=30000
= x=15000

=1800

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
[x  (30000-x)] '30 = 2000
100
sx 7(30000 -
22N ) _ 2000

100 100
= 5x 4210000 - 7x = 200000

= 210000 - 2x = 200000
= 2x =210000-200000
= 2x=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.
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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:

180
12[10 8 10]| 60
140
=12[10x80 +8x 60 +10x 40]
=12(800+480+400)
=12(1680)
= 20160

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

s KOS A, i
Assume X, Y, Z, W and P are matrices of order 2 %" 3% K:.2x p, nx3 o4 pxk

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, kK = 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.
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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 ¥ + WY will be
defined.

Assume X, Y, Z, W and P are matrices of order 2% 3% K:.2x p, nx3 o4 pxk

respectively. If n = p, then the order of the matrix 1X-5Z g
Apx2B2xnCnx3Dpxn

Answer

The correct answer is B.

Matrix X is of the order 2 x n.

Therefore, matrix 7X 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 57 is also of the same order.

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

Thus, matrix 7X — 5Z is well-defined and is of the order 2 x n.
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Question 1:

Exercise 3.3

Find the transpose of each of the following matrices:

5 i
.I_ I
(i) I 2 1(ii) -2
Answer
5
|
LetA=| —
2
. -1
() -
R
Let 4=
o)
(i1) =
-1
LetA=|+f3
2
(iii)
Question 2:
-1 2
A=| 3 7
iy
If - 1
Q) (A+B)'=A"+B
(i) (A—B) =A-B
Answer

We have:

L) i

,thenA' = {:5

6
6 |, then 4’
|
_4
B=| 1
1

1Liii) t/lg ;

3

o | =

1 : ]
,then 4’ =
3 -1

W by -

B 2

5 3

6 =l
-5
0
]

, then verify that
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= = 4 1 1
A'=| 2 1|, B'=| 1 2 3
3 | -5 1
(i)
-1 2 3 -4 | -5 -5 3 -2
A+B=| 5§ 7 9l+| 1 2 0= 6 9 9
-2 | | 3 | -1 4 2
=5 6 -1
~(4+B)y=| 3 9 4
-2 9 2
i & S EE 1 -8 B -
A+B=| 2 7 1 |+] 1 2 3|1=| 3 9 4
3 9 1 -5 0 1 -2 9 2
Hence, we have verified that ( 4+ B)' =A'+F
(ii)
=1 2 3 -4 | -5 3 | 8
4-B={ 5 7 9|-|1 2 o0|={4 5 9
=2 1 1 1 3 1 =3 -2 0
3 4 -3
~(4-B) =|1 5 =2
8 9 0
-1 5 -2 -4 | | 3 4 -3
A-B'=| 2 7 1 [=] 1 2 3(=|1 5 -2
3 9 | -4 ] 8 9 0

Hence, we have verified that (A4 - B)' =A-B.
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Question 3:
k. 4

A=|-1 2 -1 2 1]

If and B = _ . |, then verify that
1 1 2 3

Q) (4+B) =A'+B
(i) (41-B) =A'-B
Answer

(i) It is known thatA - (A )

Therefore, we have:

5 -1 0
A=
[4 2 I}

2 5
s (4+B) =|1 4
] 4
3 A -1
A'+B =|-1 2|+ 2
0 1 I

= sk W

Thus. we have verified that ( A+ B)' =A+B.
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(i)

A ¥

4 3
(4-B) =[-3 0
zy, g
3 41[1 1] [4 3
A-B=|-1 2|-| 2 2[=|-3 o0

(o]

0 ] 1 3 -1 -
Thus. we have verified that (A - B)’ =A'-B

Question 4:

If : ?Jand 1 2 , then find (4+2B)

Answer

We know that # :(A )

Question 5:

For the matrices A and B, verify that (AB)’ = B'A" where
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ORI
0
A=|1], B=[l
2
(ii)
Answer
(i)

e
AB=|-4|[-1 2
3_

-1 4
~(4B) =| 2 -8
] -4
Now, A" = [I -4
-1
BA'=| 2]l -4
I

|
2

6

- 3
-3
6
3
-1
3], B'=| 2
1
-1 4 3
3= 2 -8 6
1 4 3

Hence. we have verified that (A B)' =B'A.

(i)
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0 0 0 0
AB=[1[1 5 7]=1 5 7
2 2 10 14
0 | 2
(4B ={0 5 10
0 7 14
I
Now, A"=[0 1 2], B'=|5
7
1 0 [ 2
S BA=|5([0 | 2]=|0 5 10
7 0 7 14

Hence. we have verified that (f B)' =B'A.

Question 6:

cosa sina

If (i) TSIma COSE | vhen verify that A'd =1

A=
(if)
Answer

(i)

[ sin  cosa

o R } , then verify that A'A=1
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cose  sina
—sina cosea
., |cosa —sina]
sin@  cosd |
3 cosa -sina|[ cosa sina
AA=| )
sing  cosa || -sina cosa

[ (cosa)(cosa)+(~sina)(~sina) (cosa)(sina)+(-sina)(cosa)

| (sina)(cosa)+(cosa)(-sina) (sina)(sine)+(cosa)(cos)
[ cos® @ +sin’ @ Sin ez cos e —Sin e cos &

| sin@cosa —sina cosa sin® @ +cos” &

1 0
— - [
0 1
Hence, we have verified that 4’4 = /.
(ii)
sin  cosa
~cosa sina
, [sinad —cose’]
A=
cosa  sina |
. |sine -cosa|| sina cosa
A'A= . .
cosa  sina || -cosa sina
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(sina —cosa }[ sina cosa}
|cosa  sina cosa sina
[ (sina)(sina)+(—cosa )(-
| (cose)(sine ) +(sine)(~cosa)

Slll' &+ COS™ (I

| sin@ cosa —sina cosa

Hence, we have verified that 4’4 = /.

Question 7:

(i) Show that the matrix n SI
0
A=|-1
(ii) Show that the matrix |
Answer
(i) We have:
| -1 5
A'=|-1 2 1 |=4
5 1 3
A=4

Hence, A is a symmetric matrix.
(ii) We have:

cos )

(sina)(cosa)+(—cosa)(sina)}

(cosa)(cosa)+(sina)(sina)

Sin ¢ COS & — Sin ¢ Cos (zJ

cos’ a +sin’ a

-1 5

2

] 3 is @a symmetric matrix
1 -1

0 ]

is a skew symmetric matrix
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0 -1 | 0 -1
gz 1 0 =l |{=-]-1 0 =—4
-1 | 0 I -1 0
sA =4

Hence, A is a skew-symmetric matrix.

Question 8:

1 5

6 7

For the matrix , verify that

() (A+ 4 )is a symmetric matrix

(A—A)is a skew symmetric

(ii)

matrix Answer

, |1 6
A=|
9 7
I 57 i 6] [2 1
44+44= = 4 —
0 6 7 3 7 11 14

2 1

A+ 4 =[“

=A+ A
114

Hence, (4+4 )is a symmetric matrix.
b 51 1 6] [0 -1
A-A'= < i =
(i) 6 7/ |5 7/ [ 0
' 0 1 0 -1
A-4") = =- =—(A-A'
R I PO EET O

Hence, (4~ )is a skew-symmetric matrix.

Question 9:
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0 a b
_ . ' A=|-a 0 ¢
Find :(A+A)and E(A—A),when b - 0
Answer
0 a b
A=|—a 0 c
The given matrix is 2 Es
0 -a -b
4'=|a 0 —c
b c 0
0 a b 0 —a -b 0 0 0
A+ A =|-a 0 +la 0 - |=|0 0 0
~b —C 0 b 0 0 0 0
0 0 0]
n—(A+A)=]0 0 0
2
0 0 0]
0 a b -a b 0 2a  2b
Now,. A—A"=|-a 0 ¢cl|—|a 0 — |=|-2a 0 2¢
| —b —C 0] b ¢ 0 -2b 2c 0
| [0 a b
iqld=a)=|-a 0 ¢
_—b —¢ 0]
Question 10:

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

3 5
(i) |1 ~1
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6 -2
-2 3
(i) 2 -1
3 3
-2 =22
(iii) =3
!
(iv) =l -
Answer
(i)

3 5 3 1
Let 4= .then A’ =
| -1 5 ~1

. |3
Now, A+ A" = |:]

)_l . 4" —
Let P=—(d+4)=

P=1(4+4)
Thus, 2

e Al Al

is @ symmetric matrix.
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RO
-2
—)
Il
|
<

Now, (' = {

Thus, 0= %(A - A') is a skew-symmetric matrix.

Representing A as the sum of P and Q:

3 3 0 2 3 5
P+Q= + = =4
3 -1 -2 0 | -1
(i)
6 -2 2 6 -2 2
letA=|-2 3 -1, thenA"=| -2 3 -1
2 -1 3 2 -1 3

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

12 -4 4 6 -2
LelP=_l}(A+A')=; —4 6 -2|=|-2 3
- 4 2 6 5
6 -2 2
Now, P'=| =2 3 -1|=P
o, 3

1.
Thus, P:;{A +A4') is a symmetric matrix.

12 —4
4 6
4 =2
2
»
3
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6 -2 2 6 -2 2 0 0 0
Now, A—A"=|-2 3 ~1 |+] =2 3 =1|=(0 0 0
2 ~1 3 2 -1 3 0 0 0
: 0 0 0
LetQ=2(.4—A)= 0 0 0
0 0 0
0 0 0
Now, O'=|0 0 0|=-Q
0 0 0
1 '
Thus, 0= E(A -4 ) is a skew-symmetric matrix.
Representing A as the sum of P and Q:
6 -2 2 0 0 0 6 -2 2
P+0=|-2 3 —1]+|0 0 0|=|-2 R | S5
2 -1 3 0 0 0 2 -1 3
(iii)
3 3 -1 3 -2 -4
Letd=|-2 -2 1|, thend"=| 3 -2 -5
-4 -5 2 -1 1
3 3 -1 3 -2 -4 6 | -5
Now, A+ A'=| -2 -2 1 [+] 3 -2 5= 1 -4 —4
-4 -5 2 -1 1 -5 -4 4
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1
Y2 Ad A =
Let F —2(,4+.l) 5

Now, P'=

ol N —

(8

b | —

(B8]

6
1
5

3 RV

(]

1 '
Thus, P= E(A +A') is a symmetric matrix.

Now, A—A'=|-2

Lo e
Let Q=—_(A-4')=

e

Now, Q' =

1
Q:
Thus, 2

0 )

3

2

3 :

n D
L(a-2)

P | —

3

-2

-5

-1 3
1{-| 3
2] |-
5 3
0 6|=
-6 0

43|

2
-3 |=-0
0

wd

|t B =

is a skew-symmetric matrix.

1
2

)
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Representing A as the sum of P and Q:

3 1 31|l 3 3
2 2 2 2 3 3
. 5
P+0= l -2 -2 |+ —= 0 3 [=|-2 -2
2 2
5 3 - -5
- -2 2 - -3 0
[ 2 J L2 i
(iv)
5 -1}
Let 4 ={ J then A4’ =[
- 2 2
1 51 [t -1] [2 4
Now A+ A" = + =
- 2 5 2 4
_ L 2]
l_eLP:E{_AwA]: 5 5
.
Now.P':{ =
2 2
1 ;
P=—(A+4")
Thus, 2 is @ symmetric matrix.

[ 51 [1 11 [ 0 6
Now, A—A4"'= =
-1 2) |5 2/ |6 0

B3| —

Now, 0'=| _ “|=-0
|3 0
1, '
0= (4-4)
Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:
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] 2 0 3 ] 5
P+0= + = =A
2 2 -3 0 ] 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. Identity matrix

Answer

The correct answer is A.

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

A=Aand B'=B (1)

Consider (AB—BA) =(AB) —(BA) [(,.-z —B) =A'- B']

=BA-AB [(,»l B) = B'.At'}

= BA-AB [by (1)]
=—(AB—BA)

:.(4B-BA) =—(4B- BA)

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

cosax —sina
IfAd=

sin & cosa

A

A.

WA

L
=

C.nD.

Answer

o

b

The correct answer is B.

CthenA+A"=1 if the value of a is
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. cosa -sina
sin@ cos«a

" cosa  sina
=>A=|
—-sina  cosa

Now, A+ A'=1

cosa —sina cosa sina 1 0
o + =
sina cos o —sina  cosa 0 1

2cosu 0 1 0
p— —]
0 2¢cosa 0 1

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

2cosa =1

g
= Cosa@ =—=C0S—

1
2

R
Il
'_,Jl;q

Exercise 3.4

Question 1:

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

I

Answer

1 -1
i)
2 3

We know that A = IA

Maths
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| -1 | 0
= A
2 3 0 |
I -1] [ 0
] — A (R-,—)R-,“.?,Rl)
10 5 | -2 1 & ?
B i 1 0 I
= =| 9 114 R, —>—R,
0 | - - i
B i 1. 5
] 3 1
1 0 ;
> =1°. 3|4 (R, >R, +R,)
0 1 __2 1 -
5 5
3 1
. A'— 5 5
o 2 1
5 5

Question 2:

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

.

Answer

{2 ]]
Let A=
1 |

We know that A = IA

S

(Rl_’ RI_RI)

(R, >R,-R))
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Find the inverse of each of the matrices, if it exists.

) 3
2 7
Answer
" 3
Let A=
2 7

We know that A = IA

] 31 0
= _ 1‘4
. 7| |0 I
1 3] |1 0\ _
- _ ’4 (R, >R,-2R))
0 1 2 1| . *
B! o] [7 3 H
:;{ =[ }4 (R, >R, -3R,)
0 1| -2 | ' .
. _"7 -3
u £ T— _2 ]

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

% 3
45 7-
Answer
B 3
Let 4=

We know that A = IA
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1 1
2
s I =
0 — -
! 21 L
1 0o 1] [-7
— =
0 B, =
L 2

Question 5:

note)

(R, »R,-5R))

(R, >R, +3R,)

(R, >-2R,)

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

.

Answer

2 1
Let A=
o

We know that A = IA
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171 [1 ] .
0

2 (=2 A (R,—)lR,}

2

4] [0 I | o

e

=l A (R,>R,-7R))

7 . 2

2/ L2

0] [4 -1

1 — —z l A (Rl "“)R]_Rz)

2] | 2

0] [4 =

H :lA (R, > 2R,)

2| -7 2 : ;

Question 6:

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

:

Answer

y

2 5
Let A=

We know that A = IA
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3
- N
W tha
—_
Il
o
o—-
-
(E—
=

1
J
1
]

5 |
| = — 0
= 2 |=|2 A [RleiR,
_l 3_ 0 l_ -
2 o
= “l=[“* A (R,>R,-R))
| | = ¥
- | I S
L 21 L 2 _
[ 0] [3 -5
™ 1= 1 l A (R, >R,-5R,)
i 2] | 2
1 0 3 -5
f— ] A (R,—)QR,)
o 1 [-1 2 B

Question 7:

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

R

Answer

3 1
el ]
5 2

We know that A = Al
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1 1 1
= =A
1 2 =2
B 0] 1
= =A
1 1] -2
1 0] 2
= =A
0 1| |5

Question 8:

(€, ¢, -2c,)
(C,>C,-C)

(C,=»C,-C,)

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

;A

Answer

4 5
Let A=

We know that A = IA
4 51 [
13 4] 10
1 1 ]
— | ==
3 4| |0

(Rl =2 RI -R:)
(R, > R,-3R))

(RI _)RI 'R:)
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Question 9:

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| [1 0
= A
2 7] |0 1
1 31 [1 -1 p T
MEEEIn I (R >R, =R,)
1 3| [1 -1 . .
=" = A (R, »R,-2R))
0 1| [-2 3 2 =
1 0] [7 -10
= = |4 (R, >R, -3R;)
0 1] |2 3 “
e 7 -10
R 3
Question 10:

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

L 3

Answer

3 -1
m_.h[ }
-4 2

We know that A = Al

T
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i - 1
= =A
LO 2 2
1 o] [1
— =A
_0 2_ _2
i 0] |
5 [
= = 2
| !
i3 A-l — 2
) 3
2
Question 11:

(C; 3¢, 43C,)

(C,>C,+C)

(C,—>1C,)
2 7?52

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

2 -6
] -2
Answer

2 -6
wol? ¥

We know that A = Al

2 0 |
— =4
1 1 0
2 0 -2
— =A| .
0 | -1
- - -1
| 0
— =4| 1
0 ] -
B - 2

(C,>C,+3C))

(Cl _"Cl_cz)

61
2
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Find the inverse of each of the matrices, if it exists.

(6 -3
-2 |
Answer
6 -3
Let A=
-2 |

We know that A = IA

6 =31 [1 0
= A
3 1l lo 1

I o I L 1)
= 21=|6 A [R,—)nR,I
|2 1] |0 1 ] b B s
1 - l 0
- 2 |=|© A (R, >R, +2R))
0 0 1 1
| . - _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

q 2

.

Answer
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o
Let A=
] 2

We know that A = IA

Question 14:

(R, —-)R1+R:)
(R, >R, +R))

(R, >R, +R,)

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

2 |
4 2
Answer
Let A=
4 2
We know that A = IA
2 ] 1 0
= A
4 2 0 1

R, >R, —lR,

Applying 2 7, we have:
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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 -2
-3 0 -5
2 5 0
Answer
I 3 -2
LetA=|-3 0 -5
2 5 0|
We know that A = IA
I 3 =21 [1 0 0|
-3 0 =5 |=(0 I 014
2 5 0 0 0 |

I 3 -2 1 0 0
0 9 -11|=(3 I 04
0 =] 4 =2 0 I

Applying R, - R, +3R, and R, = R, +8R,, we have:

1 0 10] [-5 0
0 1 21|=|-13 1 8|4
0 ] 4 -2 0 1

I
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Applying R, = R, + R, we have:

1 0 10 =3 0 3
0 | 21|=(-13 1 8|4
0 0 25 -15 1 9

Applying R, — %va we have:

| 0 10] [-5  © 3

0 1 21{=|-13 1 g |4

0 0 1 301 9
s 25 25

ApplyingR, =» R, =10R,, and R, = R, =21R, we have:

] 2 3
1 0 0 . 3 3
, ol-|_2 4 11 P
5 25 25
A I R B )
| 5 25 25 |
~ ) .
| = _=
5 5
=2 4 1
o 5 25 25
I )
| 5 25 25 |
Question 17:

Find the inverse of each of the matrices, if it exists.
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2 0 -1
5 1 0
0 1 3
Answer
2 -1
LetA=|5 ] 0
0 1 3

2 0 -1 1 0 0
3 | 0 |=(0 1 04
0 | 3 0 0 1
R, - —R,
Applying 2, we have:
1 0 —l l 0 0
2 2
5 1 0 |=(0 ] 0(A
1 3 0 0 1

Applying R, = R, =5R, we have:

I 0 = X 0 0
2 2
5

0 1 ] P I 0|4
2 2

0 1 3 0 0 1
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Applying R; — R, =R, we have:

R .

2
UIS
2
OOl
2

Applying R, — 2R, we have:

I | -

= b |

| 0 0
0 | 0=
0 0 ]
3 -1
A'=|-15 6
5 -2

Question 18:

3 =
15 6
5 .
.
5
.

1y
2
I
2
5

-1
2
L
7
3
=[-2 1
5

0

b3

A

Matrices A and B will be inverse of each other only if

A. AB = BA
C.AB=0,BA=1
B.AB=BA=0
D.AB=BA=1

Answer
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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.
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Miscellaneous Solutions
Question 1:

LetA = [g {I] , show that (al + bA)" = a™ + na™ 'hA, where 1 is the identity matrix
of order 2 and n € N.

Answer

0 1
A= 0 0
It is given that
To show: P(n):(al +bA)" =a"l+na""'bA. ne N

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

P(1):(al +bA)=al +ba"A=al +bA
Therefore, the result is true for n = 1.

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

P(k):(al +bA) =a‘l +ka*"'ba

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

Consider

(al +b4)"" = (al +bA)' (al +bA)
= (a*[ + ka* ‘bA)(al +bA)
=a""' I+ ka*bAI + a" bIAd + ka' 'b* A*
=a"'I+(k+1)a'bA+ka" b’ A* (1)

, [0 1[0 1] [0 0
Now, 4° = = =0
o ojlo of[o o

From (1), we have:
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(al +bA4)" =a*' I +(k+1)a*b4+0
=a""'1+(k+1)a'bA
Therefore, the result is true forn = k + 1.

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

= 0 ]
(al +bA)" =a"l+na""'b4 where 4= {0 01. neN

Question 2:

1 1 1 3" T o
A=[1 1 1 A" =(3" 3 37 peN
If 1 1 | |+ Prove that 3| -1 31
Answer
I I I
A=|1 ] ]
It is given that ] l l
ged’ gal gl
To show: P(n):A" =|3m 3l 37 | neN
e Bl i

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

3I | 31*] 3]*] 3!" 3“ 3(~ v—I l I
pP(1):|3"" 3+ 3M|=13* 3 3 |=]1 I 1{=4
3|—| 3|—| 3l_|_ 3!‘ 3I| 3|n hl ] I

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

~ k=1 -;kl '{kl

P(k):Ax: 3}1 3k' 3k|
3}! k-1

(%]

That is
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Now, we prove that the result is true forn = k + 1.

Now, A*"'= 4. 4*

"] l l 3( | 3A | 3A I
— l l l 3l| 3A| 3AI
] I l 3( | 3& | 3A |
3.3 3.3+ 3.3+
=(3ighl, giakh: 3.9k
1 ol gl i
”3u+|‘|«1 3“«1)4 3u-|)—|
_ 34A~.|'| | 3“.1) 1 3(&‘1) I
3|A'|)41 3(-'.~l)41 3(i~l)~l

Therefore, the result is true forn = kK + 1.

Thus by the principle of mathematical induction, we have:

= |

/1” - ~n-| 3/: 1 3n | 4 I?EN

—;u | ‘;n | ?" |

3 -4 Y 142n —4n
If A= | —1 |, then prove R 1-2n |where n is any positive integer
Answer

Mk —4

It is given that =~ || -

Toprove: P(n): 4" ={

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

1+2 -4

P(1): A' =
() L_l 1—2_

=.'4

. o
| -1

Therefore, the result is true for n = 1.

Let the result be true for n = k.

That is,
P(k):A‘:[sz Mik}.neN
| & 1-2k
Now, we prove that the result is true forn = k + 1.
Consider
A=A A
[1+2k -4k (3 —4
"Lk 1-215{1 —IJ
[3(1+2k)—4k —4(1+2k)+4k
BEE —4k—l(l—2k)}

N 3+ 6k -4k —4 —8k + 4k
_3k+l—2k —4k -1+ 2k

[342k —-4-4k
“1+k —1—2/&
[1+2(k+1)  —4(k+1) ]
ek 1-2(k+1)

Therefore, the result is true forn = k + 1.

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

[1+2n —4n|
A" = ,neN

n 1-2n |

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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A=Aand B'=8B (1)

Now. (AB—BA) =(AB) —(BA) “A—BY=J—B}
=BA-AB [(43y=/ﬂf]
= BA- AB [ Using (1)]
=—(A4B—BA)

:.(AB-BA) =—(4B- BA)

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

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

or skew symmetric.

Answer

We suppose that A is a symmetric matrix, then 4’ =4 . (1)

Consider
(B'4B) ={B'(4B)}
=(4B) (B F(Ab’)’ B B'A']
= B'A'(B) [(3')’ = B}
= B'(A'B)
= B'(4B) [ Using (1)]

:.(B'AB) = B'AB

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

Now, we suppose that A is a skew-symmetric matrix.

Then, A'=-4
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Consider
(B'4B) = B'(4B)] =(4B) (')
={:B'A')B = B'(—A)B
=-B'AB
:.(B'AB) =-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 B'ABis a symmetric or skew-

symmetric matrix accordingly.

Solve system of linear equations, using matrix method.

2x—y=-2
Ix+4y=3
Answer

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

2 ) X )
A=|" X = and B = }
3 4 y 3

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

Al=8+3=1120
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Now,

Question 7:

1 2 07[0
For whatvaluesofx: [1 2 1]|2 0 1] E‘ = 07
11 0 2

Answer 7:

[ =
o R A
M=o

Given that: [1 2 ’I][

0

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

=0

0
=[6 2 4][2
X
= |0+4+4x]| =0]
=4+4x=0
=x=-—1

=0
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Question 8:

A ’
¥ L1 2] ghowthat A7 =54+71=0

Answer

.. 3
It is given that 4 =[

S LHS.=A*-54+71

[ 8 5 3
= -5
[8 5][15
-5 3] |-5

(-7 07l [7
= 4

0o -7/ |0
_[o 0
o0
=0=RHS.

LA =54+71=0

Question 9:

9

5
ofs 7
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b 0 2| x
Find x, if 1¥ -5 -1jjo 2 1||4|=0
Answer 2 0 3~ IJ
We have:
1 0 2| x
[_.'c -5 —l] 0 2 1114|=0
2 0 3|1
o
=[x+0-2 0-10+0  2x-5-3||4|=0
1
X

=>[x-2 -10 2x-8]|4|=0
|

v —48=0
= x’ =48
= x=1d4/3

A manufacturer produces three products x, y, z which he sells in two

markets. Annual sales are indicated below:

Market Products

I 10000] 2000 | 18000

II 6000 | 20000] 8000

(a) If unit sale prices of x, y and z are Rs 2.50, Rs 1.50 and Rs 1.00, respectively, find

the total revenue in each market with the help of matrix algebra.
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(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 market I can be represented in the form of a matrix
as:

2.50
[l 0000 2000 18()()()] 1.50
1.00
10000 % 2.50+2000x1.50+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]1.50
1.00
6000 2.50 +20000x1.50 +8000x 1.00
5000+ 30000+ 8000
000

1
5

(S

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 market I can be represented in
the form of a matrix as:
2.00
[I 0000 2000 18()()(,)] 1.00
0.50
=10000x2.00+2000x1.00+ 18000x 0.50
= 20000+ 2000 + 9000
=31000
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Since the total revenue in market I isRs 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
[6()()() 20000 8()()()] 1.00
0.50
=6000x2.00+ 20000x1.00 + 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.

XI I 2 3 :' =7 -8 -9
Find the matrix X so that L4 3 6 2 4 6
Answer
It is given that:
Y I 2 3 :' =7 =B -9

4 5 6 2 4 6

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 €

b d

X =
Now, let

Therefore, we have:
g 2|1 2 3 —7 —8 —4
L:. .:J[d 5 6}:[ 2 4 6}
s [a: +de 2a+5c 3:1—!—65}: [—7 —8 —9:|
b+dd  Zh+5d Sh+6d 2 4 6

Equating the corresponding elements of the two matrices, we have:
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a+dc==-T7. 2a+5c=-8 Ja+bc=-9
b+dd =2, 2b+5d =4, Ib+bd =6

Now,a+de=-T=a=-T-4¢
n2a+5¢c=-8=—-14-8c+5c=-8
= -3c=06
=c==-2
cr=-—'?—-4(~2)=—7+8=|
Now, b+dd=2=b=2-44
n2b45d=4=4=8d+5d=4
= =3d =0

=d=10

~b=2-4(0)=2

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

. i
2 0/

Hence, the required matrix X is

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

induction that 48" = B"4 . Further, prove that (4B) =A4"B"foralln e N

Answer

A and B are square matrices of the same order such that AB = BA.

To prove: P(n): AB"=B"A, neN

For n = 1, we have:

P(1): 4B = BA [Given]
= AB'=B'A
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Therefore, the result is true for n = 1.

Let the result be true for n = k.

P(k): AB"* =B'A (1)
Now, we prove that the result is true forn = k + 1.
AB*' = AB*-B
(p4)5 By (0]
= B"'(4B) [ Associative law |
= B* (BA) [ AB = BA (Given)]
=(B' B) A [Associative law |
=B"'4

Therefore, the result is true forn = k + 1.

Thus, by the principle of mathematical induction, we have AB" = B"A4, ne N.

Now, we prove that (4B)" = 4"B" foralln 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.
(48) A'B' sl )
Now, we prove that the result is true forn = k + 1.
(4B)""' =(A4B)" -(4B)
=(4'B*)-(4B)  [By (2)]
=4'(B'4)B [Associative law ]
=A'(4B')B [ AB" =B"AforallneN]|
=( A, 1) (B"B) [ Associative law]
=A4"'B*"

Therefore, the result is true forn = kK + 1.
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(AB)" = A"B"

Thus, by the principle of mathematical induction, we have , for all natural

numbers.

Question 13:
Choose the correct answer in the following questions:

- 5

v _(J is such that A4° =/ then

/

A=

A 1+’ +pBr=0
B. |1-a’+fy=0
c.l-a’-pyr=0

D. l+a’ - fBy=0
Answer

Answer: C

2
4 -a

A =A-A % ﬂ}{a ﬂ]
4 -al|ly =20

N (& + By aff - a/}]

| ay —ay Br+a’
e+ py 0
0 Br+a’
; v+ 0 1 0
Now, A" == i =
0 Pr+a 0 ]

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

=l-a’-fy=0

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 a square matrix

D. None of these Answer

Answer: B
If A is both symmetric and skew-symmetric matrix, then we should have

A=Aand A'=—-A4

=>A=-4
= A+A=0
=24=0
=>4 =0

Therefore, A is a zero matrix.

If A is square matrix such that 4° = A4, then(/ + ."1'): —74 is equal to
A.AB.T-AC.ID.3A

Answer: C
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1

(F+A)Y =TA=1 + A" + 34 + 34T - 74
=f+ A +34+34 -74
I+ A A+34+34-74 (47 =4]
=f+4-4-4
=f+A" -4
=f+A-A
=

W+ 4) -74=1




