Class XII Chapter 3 - Matrices Maths

2 3 19 -7
o 5
A=|35 =2 12
2
= -
. f: 1 -5 17 .
In the matrix v , write:

(i) The order of the matrix (ii) The number of elements,
(iii) Write the elements ais, a1, ass, azs, azs
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.
5

-
-

(fii) a;3 = 19, @3 = 35, @33 = =5, 84 = 12, a3 =

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:
1x24,24x1,2%x12,12%x2,3%x8,8%x3,4%x6,and6 x4

(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.



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:

1x18,18 x1,2%x9,9%x2,3%x6,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 elementsare 1 x 5and 5 x 1.

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

1| 3it
L BTSN e =20
M 2 iy 4=
Answer
a, a, a,, a,,
A=|a, €l dy s,
d-, i, s 3 iy,

In general, a 3 x 4 matrix is given by ' b

1
a; =—|=3i+j|,i=1,23andj=1,234
@ -



sy, =%|—3x]+1|=%|—3+]|=%|—2|=%=]
a =1|—3><:z+1|=l|—6+1|=1|—5|:E
2 2 2 2

21

=Y =%|_3x3+1|=%|—9+1|=%|—8| =g= 4

1 1 1 1
[ =5|—3K1+2| =E|—3+2| =E|—1| =E
ay =242 = 2642 = 4= =2

1 1 1 7
a, =E|_3X3+2| =§|-9+2| =E|_7| =3

a, =%|—3xl+3| =%|-3+3|=0
| I | 3
dy, =5|—3x2+ 3= 5|—5+3.| :5|_3|: 5

iy =E|_3X3+3|=E|_9+3| =E|—6|=E=3

aH=%|—3x]+4|=%|—3+4|=12|1|=%
1 1 1 2
{-]'14 —E|—3X2+4| —E|—6+4|—E|—2| —E—l

1 1 1 5
iy =E|—3X3+4| =E|—9+4| =E|—5|=E

£ pa e

b= B b=

Therefore, the required matrix is -

(i) a; =2i—j, i=1L23and;j=1234

R
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s, =2xl=1=2<1=1
a, =2x2-1=4-1=3
a, =2x3-1=6-1=5

a,=2x1-2=2-2=10
i, =2x2-2=4-2=12
d.=2=3-2=6-2=4

a,=2xl-4=2-4=-2
a,=2x2-4=4-4=0
a,=2x3-4=6-4=12

ey =
|
|

(]

A=

= 2 T
[ S ]

L

Therefore, the required matrix is

Question 6:

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

4 3 |y z x+y 2 B 6 2
Gy L 511 5 (ii) 54z x| |5 8

X+y+z 9

¥+z =5

(iif) y+z 7
Answer

ok

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

Comparing the corresponding elements, we get:



x=1,y=4,andz =3
6 2]

5 8

'_1:+J-‘ 2

(i) | 24z 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=5

Now,5+z=5=2z=0

We know that:

(x = y)? = (x+y)* = 4xy

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

>X-—y==%2

Now, whenx —y=2andx+y=6,wegetx=4andy =2

Whenx —y=—-2andx+y=6,wegetx=2andy =4
X=4,y=2,andz=0o0orx=2,y=4,andz=0

[x+y+z]| [9
x+z |=|3
+2 7

Giip L VT

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

xX+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

>Xx=2

~Xx=2,y=4,andz =3



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

la-b 2a+c -1 5

_ Zu—h 3(.‘+¢f U ]3
Answer

la-b 2a+c -1 3

. 2a-b 3c+d 0 13

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

a-b=-1..(1)

2a—b=0..(2)

2a+c=5..(3)

3c+d=13 .. (4)

From (2), we have:

b=2a

Then, from (1), we have:
a—-2a=-1

>a=1

>b=2

Now, from (3), we have:
2x1+c=5

=>c=3

From (4) we have:
3x3+d=13
29+d=13>d=4
sa=1,b=2,c=3,andd =4

A=|a

[ !flm..- is a square matrix, if
(A)m <n
(B m>n



(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 :[f]‘. ]
Therefore, "dmsn s @ square matrix, if m = n.

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

3x+7 5 l 0 _p_ﬂ

ly+l 2-3x| |8 4
x= —I y="7

(A) 3

(B) Not possible to find
ry=17.x= _2

(©) 3
- -1 b= -2

(D) 37 3

Answer

The correct answer is B.
._3_1-+? 5 \‘ '_I:'} y- 1“
' - _ "
It is given that LY +1 273X

Equating the corresponding elements, we get:

3.1'+?=D:>.1‘=—%

S=y-2=>y="7
y+tl=8=y=7

2
2—31:4:%1:—5



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 O 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



Exercise 3.2

Question 1:

7 4 1 3] [-2 s
4=, e =1
et ; - 5 3 4

Find each of the following

(i) A+B (i) A-B(ii) 34-C
(iv) AB (v) BA

Answer

()

2 4 1 3 241 443 3
A+ B = + = =
PR S et B

[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:



ofp AL s )
2-8 6+20] [-6 26
[3-4 9+1u}=[—1 IQJ

(v) Matrix B has 2 columns. This number is equal to the nhumber of rows in matrix A.

Therefore, BA is defined as:

[ 32 4] [1(2)+3(3)  1(4)+3(2)
3'4__—2 5}[3 2}{-2{2)5{3) -2(4)+5(2)
[2+9 4+6 | [11 10
| 4+15 —3+m]_[n 2]
Question 2:

Compute the following:

[a ;;,} [a g,] [aubl E+c3]+[2ab
+ 1,2 1, gl P
(i) —bh a h a (ii) a +e a - +h Lac
-1 4 -6 12 7 0
8 5 16 |+ 8 0 5
,J
(i) L° b 5 3 2 4
cos” x sin” x . sin® x cos  x
sin“x cos’x| |cos’x sin'x
(v)
Answer
(i)
a b a b a+a b+b 2a 2h

|
H

|

2ah

—2ac

Fo 2l

-hb+bh a+a () 2a

|

i

2bhe
—2ah

B+’

a +h°

|

2he
—2ah

|



b 4 2ab B et +2z:c]

_az +¢t =2ac  a*+b -2ab

[ (a+by (b+c}:]
(a—c) (a-b)

o
Lh
L=y}
+
s}
=

(iii)
(1412 447 -6+6
=| 8+8 5+0 16+5
_2+3 8+2 5+4
11 11 0
=16 5 21
5 9

2 i 3 s 2 2
COs™ X SIn- X 51 x COs™ X
s 3 2 + 2 s 3
- 51N x Q05 X COos X 51X
(iv)
P 22 .2 2
CO5" X—+51M X s X+C05 X
=2 2 3 |
| SN X +C0s8" X CO5 XS X

- : 1:| ( sin’ x+ cos” x :l]

Question 3:

Compute the indicated products

oo o

I
2[2 3 4]

(i) 3



-2][1 2 3
iy L2 302 3 1
2 3 4]{1 -3
3 4 510 2
vy L4 5 63 0

(vi)

Answer

ols os
N

(i)

3

[1 -2}[1 2
Giii) 2 32 3

3(2) 303)

2

1

)

! 12) 10) 14 |2
[2][2 3 4]=12(2) 2(3) 2(4) ={
3(4)

_a{a}+b{b} a{—b}+ﬁ{u}]
~b(a)+a(b) -b(-b)+ala)

VY s —ab+ab| |a’+b" 0

| —ab+ab b*+a’ W_L} a2+52]

6



[1)-2(2)  1(2)-2(3) |[3)—:(1]}
_2{1}+3[2} 2(2)+3(3)  2(3)+3(1)
1-4 2-6 3-2] [-3 -4 1
“[2+6 449 6+3}=[8 13 9}
2 3 471 3 5
3 4 5o 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)
A(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+20] [14 0 42]
=[3+0+15 -9+8+0 ]5+16+25]=[13 -1 56
(4+0+18 —12+1040  20+20+30f (22 -2 70
2
[3 2]{1 0 1
o2 |
(v)
[2(1)+1(=1)  2(0)+1(2)  2(1)+1(1) |
=|3(1)+2(-1) 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 1 2 3]
=[3-2 0+4 3+2|=|1 3
-1-1 0+2 —|+1] {—2 0

4
2
-3
0
1




[ 6—1+9
|—2+0+6

Question 4:

If

compute {‘4 N B} and {E _C) . Also, verify that

Answer
1
A+B=|5
i
1+3
=[5+4
1+2
3
B-C=4
2
[3-4
={4-0
2-1

13(2)-1(1)+3(3)

—1(2)+0(1

3(-3)-1(0)+3(1)

)+2(3)  -1(-3)+0(0)+2(1)
—9-0+3] [14 -6
3+ﬂ+2}:[4 5}

2 -3 3 -1

0 2. B=|4 2

-1 2 0

2 -3 3 =1 2
0 20+ 4 2 5
-1 1 2 0 3
2-1 -3+2 4 1
0+2 2+45|=|9 2
-1+0 1+3 3 -1
-1 20 |4 | 2
2 51-10 3

0 3 1 -2 3
-1-1 2-2 -1 -2
2-3 5-2(=| 4 -1
i}—(—z} 3-3 1 2

|

, and

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



1 2 31 [-1 =2 0
A+(B-C)=|5 0 214/ 4 -1 3
I -1 1 I 2 0]

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

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

1+1 ~1+2 1+0 | |2 1 1
4 1 -1 [4 ]

(4+B)-C=|9 2 7{-|0 3

3 -1 4| 11 -2 |

4-4 1-1 -1-2| [0 0 -3

=1 9-0 2-3 7-2 [=|9 -1 5

3-1 ~1-(-2) 4-3 2 1 1

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

Question 5:

ERE > 23
3 3 5 5
4=/ 2 4 |1 2 4
3 3 3 5 5 5
T, 2 7 6 2
If L3 3 and L5 5 5 then compute 3A-58

Answer



2 sp(2 3
3 3 3 3
4
sa-sp=3|L 2 451 2 4
3 3 3 5 3 3
2 I A
3 3] |5 5 5
2 3 51 [2 3 51 [o
=1 2 41-1 2 4(=10
7 f 2 7 6 2| |0
Question 6:
{ cos & sinﬁ} . [sinﬂ —EDEE:|
cos . +sin# .
Simplify —sinéd cosd cos sin
Answer
p cosd siné sing sinf —cosd
cos sin
—sinf cosd cos siné
_-coszﬁ cos@sin @ . sin” @ —sinf@cosd
| —sindcos @ cos” @ sin @ cos @ sin” @
~ [ cos? @ +sin® @ cos@sin & —sin fcos
| —sin@cos f +sin @ cos @ cos” @ +sin’
1 0
= ] {*.'m52§+sin2£—?=l]
0 |

Question 7:
Find X and Y, if

3
X+yz['? ﬂ H{- “]
(i) 2 > and 0 3

2 3 2 =2
2X+3}’:|i } 3X+2]":|: :|
(i) 4 0 and -1 3

Answer

(i)



70
X+Y= (1
e, ) (1)

S
X-v= (2
o 3 (2)

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

r n} 3 {}] (743 mn} {m
EX: —+ = =
2 5010 3] 240 5+3) |2

(i)
2X +3Y = ? 3] (3)
4 0
|2 -2
3X +2} :__1 5] .(4)

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



2{23’+3Y}=3[i ‘]

4 6
=4X +6} = {5}
8 0

Multiplying equation (4) with (3), we get:
2 -2
3{3X 1 2Y}:3
-1 3
i) b .
::-‘:'J_"L’+t’:]r'=[ } {6}
-3 15

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

“‘*’*“’1-{%@):[3 EHﬁ fﬂ

4-0 f’_(_f'] -2 12
==3X = _

8—{—3} 0-15 11 -15

2 2

-2 12
Xz_éL' IJ: ST
’ ) - 3
3



sy=21]3
42

d | —

6
5

Question 8:

Y
Find X, if

Answer

|

3
1




—=2X = -2
-4 -2
11=2 -2 -1 -1
-’Y = =

2| -4 =2 -2 =1

Question 9:
2[1 3} +|:y ﬂ} :[5 6}

Find x and y, if 0 x 1 2 I 8
Answer

[z+ y o6 } [5 6}
f— =
1 2x+2 1 B

Comparing the corresponding elements of these two matrices, we have:
2+y=35
= y=3

2x+2=8
—x=3

x=3andy=3

Question 10:



Solve the equation for x, y, z and t if

I -1 3 5
2 7143 _3
oy t _{] Ed 4 |
Answer
x =] [ -1" 3 5]
2 +3 =3
Ly t] |0 IRE 6
2x 3 '9 15
=
21 D _12 18

2x+'i 2z-3 15
==

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

=2x=06
=x=3
2y=12
=v=6
2z-3=15
=2z=18
—=z=9
2t+6=18
= 2t=12
=i=06

Sx=3,y=6,z=9 andr=06

Question 11:

HRBEN
x + v =
If 3 ! 5 , find values of x and y.

Answer



ytiLH
=[5

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

Question 12:
X V X & 4 x+y
Given L~ wi [~ =Wl [#+W 3 | find the values of x, y, z and
w.
Answer

X ¥ X & 4 x+y
3 = +
z W -1 2w Z4+wW 3
3x 3y x+4 6+x+y
p— =
3z 3w ~l4+z+w 2w+ 3

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



Jx=x+4
=2x=4
=x=2

Sy=6+x+y
=2y=6+x=6+2=8
=y=4

3w=2w+3

= w=3

Sx=2,y=4z=1, andw=3

Question 13:

cosx —sinx 0
F(x)=|sinx  cosx 0

i O 0 how that T X)F (1) = Fley),

Answer



cosxy  —sinxy O

F{x] =|sinx

0 0 1 0
cos(x+y)  —sin(x+y)
F(x+y)=|sin(x+y) cos(x+y)

0 0

F(x) 1 (y)

[cosx —siny 0][cosy -siny 0
=|sinx c¢osx Oflsiny ¢osy 0O
0 0 10 0 1

0

| cos(x+y)
=| sin{x+y)
0

=F(x+y)

COS X COs y —sin xsin y+0
=|sinxcos y+cosxsin y+0

COs ¥

cosx O, F(y)=|siny

—sin(x+y) 0
cos(x+y) 0
0 1

S F(x)F(y)=F(x+y)

Question 14:
Show that
{5 —1}[2
iy L6 713
1 2
0 1
(i) I

Answer

1 2
=
4 3
ERIE| |
0 0 -1
o) 2 3

0

—siny 0

0
0

cosy 0

0

1

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

0



()

5 -11[ 2 1
P
[5(2)-1(3)  5(1)-1(4)
16(2)+7(3) 5(1}+?{4)}

[10-3 5-4 | [7 1
12421 6+28] |33 34

o

='2(5)+1(6) 2{—1}+1(?)J

3(5)+4(6)  3(-1)+4(7)

[10+6 —-2+7 16 5
|15+24 -3+28| [39 25

1 2 3| -1 I 0
0 1 0f 0 -1 I
1 1 0y 2 3 4

1(=1)+2(0)+3(2)  1(1)+2(-1)+3(3) 1(0)+2(1)+ 3{4}}

=1 0(=1)+1(0)+0(2)  O(1)+1(=1)+0(3)  0(0)+1(1)+0(4)
_I(—I}+I[ﬂ]+ﬂ[2] I(1)+1{=1)+0(3)  1(0)+1(1)+0(4)

5 8 14
= 0 -1 1




-1 I 01
0 -1 10
2 3 41

[—1(1)+1(0)+0(1)

_2{]]+3{0)+4(I]

B -1 -3
=1 0 0

_ﬁ 11 6

1 2 3| -1
[0 I 01 0

_1 | () 2
Question 15:

Find A" ~354+61 s
Answer

We have A2 = A x A

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

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

~1(3)+1(0)+0(0)

= 0()+(=1)(©0)+1(1) 02)+(=1)(1)+1(1) 0(3)+(-1)(0)+1(0)

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

|



0 12
A= AA=|2 1 3ll2
1 -1 0|1
[2(2)+0(2)+1{1)
=[2(2)+1(2)+3(1)
1(2)+(-1)(2)+0(1)
[4+0+1 0+0-1
=[4+2+3 0+1-3
|2-2+0 0-1+40
E -1 2
=9 i
0 -1 -2
A —54+6]
5 -1 1 [2
=9 -2 51-5|2
0 -1 21
5 -1 1 [10
=9 -2 51110
0 -1 2| |5
[5-10 —-1-0 2-5] |6
=910 -2-5 5-15[+|0
0-5 -1+5 -2-0] |0
-5 -1 -3 6
=| -1 -7 =10 |+|0
=5 4 2 0
[—5+6 —1+0 -3+0
=[-140 -7+6 —10+0
|—5+0 4+0  -2+6
! -1 -3
=|-1 -1 -0
-5 4 4

I
-1
0
5

-5

J|+6/0
v v
5 fy
15(+| 0
0 |0

=

=

| %)

el

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

1(1)+(-1)(3)

fed

- o o

—— —

+

0
0

e

=

et

(0)



Question 16:

1 ]
A=|0 2
If 2 0
Answer

1 0

A*=A4=|0 2

2 0

1+0+4

=|0+0+2

2+0+6
Now A' = A"+ 4

5 0

=2 4

8 0

[5+0+16

=|2+0+10

| 8+0+26

21 0

=12 8

|34 0

AT 64T +TA+2I
21 0 34
=12 8 23
34 0 55

, prove that

o]
tr =T B

= 2
= =

O+0+0
0+4+0
O0+0+0

8 |1

13| 2
0+0+0
0+8+0
0+0+0

34
23
35

A 64" +74+21=0

3 =
[t

I
3

10+ 0+ 24
4+4+15
164 0+39

=

o] 1
5 [+7|0
13 2

o o
+
bt
=



[21 0 340 (30 0 48| |7 14 2
=12 8 23 (=12 24 30 |+ 0 14 7 |40
34 0 55| |48 0 T8 |14 210 10

[21+7+2 0+0+0 3441440 30 0] 48
= 124+0+0 8+1442 23+7+0 |- 12 24 30
_34+l4+ﬂ O0+0+0 55421+2 48 ] 78

30 0 48| 130 0 48
=[12 24 30 |-112 24 30

=

=

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

0 0 0

DA AT TAR2I=0

Question 17:
3 =2 1
A :[ i| I :[ Ui| .

If 4 -2 and 0 I , find k so that 4~ =k4-21
Answer

'3 =23 -2
A =A4-A=

A

3(3)+(-2)(4) 3(—z)+{—z){—z)Hn —z}
4G 422 4

Now A* =kd—21

] -2 3 -2 ] 0
e =k —2}2[{] 1}
"1 “2 3k 2k [2 0

f— = —
4 —4| |4k 2k 10 2
1 =21 [3k-2 =2k

f— =
4 ~4 | Lk —2&—2}




Comparing the corresponding elements, we have:

Zk-2=1
=3k=3
=k=1

Thus, the value of kis 1.

( —tan—
A= -
tan al ]
If 2 and I is the identity matrix of order 2, show that
COsr  —siner
T+A4=(I- A‘} .
' SN cosa

Answer



On the LHS.

I+ 4
o
- 0 —tan —
1 ]
"o 1}’ ’
= tariE 0
2
1 —tan%
= 1
) ()
tan — |
| 2
Onthe EH.5.
cOSa  —Ssing
{;-A}[_ ]
singr cOSa
’ o
- |:l (}} 0 ~tan |:Cﬂ5f1 -sim:tj|
0 1 tanE 0 SIN & COS o
\ 2
F tan <
- 2 [cosa —sina}
- singr  CosSc
—tan— 1

: o
Cosax +SII'I{ItH.I'IE

e N
—CJDStItEI‘IE+SII‘IE:

. 24
—SIH{I+UDS{IIHI’IE

(2)

. o
5101 £ tE]‘lE-I-GCIISﬂ'



L .o o o o 174 L@ o
I—25m15+25m;cosgtang —251n—c055+(2m5'——l]tan—

. o . e 7 o o L oa
—| 2¢cos® ——1 |tan — + 2 51N —co0s 2sin —cos—tan—+1-2sin*
2 2 2 2 2 2 2 2
[ L L @ L@ 174 173
1-2sm” —+2sn° — =250 — 05—+ 250 — cos — — tan —
_ 2 2 2 2 2 2
. o o 4 ¥y . g i . oo
~2 5N —C0% — + tan — + 2 sin — ¢os — 25in” —+1=2s8in"—
| 2 2 2 2 2 2 2

7
] —tan

i
tan — ]
2

Thus, from (1) and (2), we get LH.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:



2
100 Principal » Rate |

x (30000-x)] 100

= 1800 [S.I. for | year =

100

| 5x 7(30000-x)
100 100

= 5x 4+ 210000 - Tx = 180000

= 210000 - 2x = 180000

= 2x = 210000 - 180000

= 2x = 30000

= x = 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:

= 1800

5
[x (30000-x)]| " |=2000
7
100
Sr |, 7(30000-x)

= +
100 100
= 5x+ 210000 - 7x = 200000

= 210000 - 2x = 200000

= 2x = 210000- 200000

= 2x =10000

= x = 5000

Thus, in order to obtain an annual total interest of 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:

180
12[10 8 10]| 60

40

=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.

2xn,3xk,2x p, nx3 prk

Assume X, Y, Z, W and P are matrices of order , 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 kK = 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.



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 pe
defined.

. A .
Assume X, Y, Z, W and P are matrices of order 2xn, 35K, 2% p, X3 , and PR

respectively. If n = p, then the order of the matrix TX =572
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 5Z 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.



Exercise 3.3

Question 1:

Find the transpose of each of the following matrices:

5
I -1 3 §]
B [1 _1] V3os 6
- 2 3 -1
(i) ! (i) 2 3 (iii)
Answer
5
| | 1
Letd=| — |, thend =|5 - -1
2 2
. -1
(i) -
1 -1 1 2
Let 4= , then 4" = .
(i) _2 3 -1 3
-1 5 6 ~1 NE) 2
Letd=[3 5 6|, thend" =| 5 5 3
2 3 -1 & 3] -1
(iii)
Question 2:
-1 2 3 -4 1 -5
A=| 3 7 Q B=| 1 2 ]
If -2 ] ] and ! 3 ! , then verify that

0 (A+B) =A'+B
UD{A—HT=E—E'

Answer

We have:



A=l 2 7 1[,B=| 1 2 3
3 9 l -5 0 1
()
~1 2 3 -4 I -5 -5
A+B=| 5 7 91+ 1 2 0|=| 6
-2 I I I 3 I -1
-5 6 -1
(A+B)Y=| 3 9 4
-2 9 2
-1 5 -2 —4 1 -5
A+8=| 2 7 1|+ 1 2 3|l=| 3
3 9 1 -5 0 1 -2
Hence, we have veritied that (,4 - H]i =A"+ K
(if)
-1 2 3 —4 | = 3
A-B=| 5 7 91— 1 2 0= 4
-2 1 1 I 3 I -3
3 4 -3
(4-B) =|1 -2
8 9 0
-1 3 -2 —4 1 1 3
A—B=| 2 7 |- 1 2 =1
3 9 1 -5 0 1 8

Hence, we have verified that (4 - ;!:?]r =A-B.



Question 3:

3 4
A'=|-1 2 -1 2 1
0 1 B=ly o
If and ~d, then verify that

0 (A+B) =A'+B'
(i (A-B) =4 -8B
Answer

(i) 1t is known that 4 = (1)

Therefore, we have:

B'=| 2 2
13
-1 0] [-1 2 1] ]2 |
A+B= + =
L't 2 3 s 4
25
c(A+B) =1 4
1 4
30 4 [-1 1] [2 s
A+B=|-1  2[+| 2 2|=]I 4
0 1) |1 3 I 4

Thus, we have verified that { A+ B)r =A+R.



43
(A-B) =| -3 0
12
3 4 -1 | 4 3
A-B'=|-1 2|-| 2 2/=[-3 0
0 I 1 3 -1 -2

Thus, we have verified that (4 - H)I =A'-B.

Question 4:

=2 3 -1 0
A= b= A+2B)
If 1 2 and L 2 , then find { N )

Answer

We know that A= (fr}

(A+2B) =[_? 1

Question 5:

For the matrices A and B, verify that (AB)’ = B8'A"where



L
1
L
=
1
|
2

ORI
0
A=|1|, B=[l 5 7]
(i)
Answer
(i)
1] -1 2
AB=|-4|[-1 2 = 4 -8
3] -3 &
1 4 -3
(4BY=| 2 -8 6
1 4 3
-1
Now, A" =[] -4 3].B'=| 2
|
-1 -1 4
BA=| 2l -4 3]= 2 -8
I 1 4

Hence, we have verified that {:]‘B}' =B'A

(i)



AB=|1 1 5 7]=|1 5 7
2 2 10 14
0 I 2
.*.{.43)’: 0 3 10
0 14

Now, A" =[0 I 2].B'=|5

.
I 0 1 2
S RBA =5 [U | 2]= 1] 5 10
7 0 7 14

Hence, we have verified that {A‘B]' =RBA.

Question 6:

cosa  sing

A:[ , }
If (i) TRIME COSE ] then verify that A'd=1

y _[ sin o coaa}
(i) TLOs& SINE | then verify that A'A =1
Answer

(i)



COs

—sin e

|

COs o

|

cosa
soA =]
sin ¢

A'A:[ _
sin e

sin o

COs

|

—sine |

COSCr |

— 51N ¢
COS o

[ cosa sina

|

_(msa){cnsa)+ (—sine)(-sine)
:(Si“ a)(cosa)+(cosar)(—sina)

| Sin @ cos @ —SIN & Cos &

|

510 £ COS £F — SN 6 COS ¥

_ (coser)(siner)+(-sine)(cosa)

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

sin” & +cos” o

Hence, we have verified that 4'4= [

(i)

sin o

= CO5r

|

s5in

|

- 4

sin ex

COs oy

A'A4

COs

COs

|

—cosex |

sin o

sin e

— 05

sin o

sing  cosa

| —cosa sina



[sim:r —cosa}{ sin msa}
cosa  Sing || —cosa sina
[ (sina)(sine)+(—cose)(—cose)
| (cosa)(sina)+(sine)(-cosa)
[ sin’ & +cos” &

_sina COS ¢ — SN ¢ COS (X
1 0

p— =j
0 |

Hence, we have verified that 44 = 1.

Question 7:

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

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

(siner)(coseax )+ (—cosa)(sin a‘]}

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

S10 (¥ COS f — SN X COS a:|

cos” e +sin’

is @ symmetric matrix
1 -1
0 1

is a skew symmetric matrix



soA=-4

Hence, A is a skew-symmetric matrix.

Question 8:

1 >

6 ?} , verify that

A {
For the matrix
+ r
() {A A ]is a symmetric matrix

(ii) {A_A }is a skew symmetric matrix

Answer

ol M
(i)

' 2 11
s(d+ 4 :[ }:.‘HA'
11 14

r
Hence, ]IS a symmetric matrix.

[ s 3

(A- A “ :}}:—F ‘ﬂ'}:-(,«;-.‘r}

Hence, {A_ A }IS a skew-symmetric matrix.

Question 9:



1 1
—(A+ A —(A-A _ —e
Find 2 and 2 ), when b ¢
Answer
] a b
A=|—-a 0 ¢
The given matrix is b -
0 - ~b
A =a ] —¢
b c 0
0 a b 0 —a b 0 0 0
A+ A= —-a 0 cl+la (0 —¢ |=|0 0 0
b -C 0 b C 0 0 0 0
o _
,'.%[A+A'}= 0 0
_{} 0 D_
0 a b —-a b 0 2a  2b
Now, A—A"=|—a 0 cl—|a 0 —¢ |=|2a 0 2¢
b - O] |b ¢ 0 =26 2¢O
[0 a b
I .
.'.E(x:i—A]: -a 0 ¢
| —b —C 0
Question 10:

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

N
@bl



-2 3 -1

(i) -l 3
3 3 -1
-2 =2 ]

aip L7 2
" 5}

(iv) -1 2

Answer

(i)

P:l[A+Aj

Thus, 2 is @ symmetric matrix.



0 2
Now, (J' = {_2 J ==

0="(4-4)

Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

A ERL B

(ii)

6 -2 2 6 =2
Let 4=| -2 3 11|, thenA"'=| -2

2 -1 3 2 -1

6 -2 2 6 -2
Now, A+ A" =|-2 3 =1 |+ -2 3

6 -2 2
Now, P'=|-2 3 ~1|=F
2 -1 3
1 ,
P=—(4+4)

Thus, 2 is @ symmetric matrix.



6 =2 2 6 =2

Now, A—A"=| -2 3 -1 |+ -2 3
2 -1 3 2 -1
| i}
LetQ:E{A—A}: ] 0
0
0 0 0
Now, Q'=|0 0 0=-0
0 0 0
1 ,
O=_(4-4)
Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

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

2 —1 3 0 0
(iii)
3 3 -1 3 -2
Let A=|-2 -2 1 .thend"=| 3 -2
-4 -5 2 -1
3 3 -1 3 -2
Now, A+ A" =| -2 -2 1|+ 3 -2

2] o
~1|=|0
30 |0
6 -2
-2 3
2 -l
—4
-5
2
47 [ 6
—5|=
2| |-5

0 0
0 0
2
~1|=4

3

1 -5
4 -4
—4 4



i |
3 —
fe v s 2
|.e1F=l{,4+.4']=— 1 -4 -4|=| — =2
2 20 . 2
-5 —4 4 5
-— =2
| 2
;15
2
1
Now, P'= 5 -2 -2 |=P
—5 -2 2
L 2 i
P:l[A+A‘}
Thus, is @ symmetric matrix.
3 3 -1 3 -2 —4
Now, A—A"=|-2 -2 |- 3 -2 -5 =
—4 -5 2 -1 1 2
0o 2
0 5 3 2
I o . 5
I.etQ=E{A—A}=E -5 0 6f= ) 0
-3 —6 0 3
-— =3
o 2 3
. |5
Now, Q' =| = 0 =3 [==-0
L 5 L
3 3 0
L2 i
1 ,
O=_(4-4) , ,
Thus, 2 is a skew-symmetric matrix.

_3
2
-2
2
0 5
50
3 -6
¥
2
3
0




Representing A as the sum of P and Q:

. 1 s|[, s 3
> 2 2 2 3,
peo=| L 2 a2 0 sl 2
“7| 2 2
5 3 -+
HE ) I A S
w: 1L 2 i
(iv)
1 5 | ~1|
Let 4= .then 4=
[—I z} [5 2

I 51 [1 1] [2 4
MNow A+ 4" = + =
[—I 2} [5 2] 4 4]
I I 2
letP=—(A+ A")=
ep=a(d=d) [2 2}

1 2
Now, P' = =P
2 2

1
P=—(A+4)
Thus, 2 is @ symmetric matrix.

S s -1 0 6
Mow, A-4"= =|
|:—l 2] [5 2:| |:—E: U:|

0 3
L,ctg=15(,4—.4’)=[_3 {J

, 10 -3
Now, O'=| ==
3 0
1 :
O=_(4-4) _ _
Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:



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'=8B (1)

Consider (AB—BA) =(AB) —(BA) [[.;1—3)' A’—fﬂ
=B84 -AB {[/1 H}’ = H’:f’}
= BA-AB [by (1)]
=—(AB- BA)

" (AB—-BA) =—(AB- BA)

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

cosa —sing
A:[

sin & mﬁa],then A+ A"=1  if the value of a is

If
T =

A. OB
3_::
c.nbD. 2

Answer

The correct answer is B.



cos@  —sing
A= .
sing cosar

o cosa  sing
f— = .
—sing  cosa

Now, A+ A" =1

| cosa —sina ,|cosa sin | |1 0
lsing  cosa | |-sine cosa 0 ]
2eosex ] 1 ]
— =
0 2eosar i 1

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

Ix
=5 CDE O = — = CO§ —
o=

r
3

Exercise 3.4

Question 1:

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

B

Answer

! -
Let A4 =

We know that A = IA



A (R, >R,-2R,)

B =1 | 0 ]
= =| 2 114 [R:—}gﬂz]
5

I
- ?]A (R, >R, +R,)
5

Lh |
th | — Lh| =

Question 2:

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

ool

Answer

ol

S B S P
S R
R



Question 3:

Find the inverse of each of the matrices, if it exists.
] 3
2 7
Answer
I 3
Let 4=
2 7

We know that A = IA

::»[L ﬂ=%z ?]A (R,>R,-2R))

7 -3
JA (R, >R, -3R,)

Question 4:

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

B

Answer

2 3
Let A =
H

We know that A = IA



[ 3 ]
| =1 | = 0
p— 21=|2 A
5 7 0 ]
| S I L
— ? = 25 A
0 -2
| 2] L 2
B 0 | [-7 3]
— = A
0 | 3 I
i 1L 2 |
B 0] [- 3
— = A
0 1] 5 -2

Question 5:

ot

(R, —»R,-5R,)

(R, >R, +3R,)

(Rz - _ZRJ

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

B

Answer

2
Let 4 =

We know that A = IA



. 1T ]
1 0
= 2|=]2 4 [R,—}IR,]
7 4] o 1] 2
- T -
] L 0
= 21_|2 A (R, >R,-7R,)
] 7
o | |-L
i 20 | 2 |
B 0] [4 -1
= 0 1= 7 I A (R, >R, -R,)
| 21 L
B 0] [4 -1
— = A (R, >2R,)
0 20 |7 2 : :
e 4 -1
=7 2
Question 6:

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

Lo

Answer

2
mz{ 5}
I 3

We know that A = IA



1
b o
tad  Ln
| I
Il
|
o =
= =
| I
e

_ 1 _
| =1 = 0
= 2 =2 A [Rlﬁ;R,]
1 3] |0 I |
P2 % 0
= 21-)2 A (R, >R,-R,)
1 1 :
0 — == 1
i 21 L 2 |
1 0] [3 -5
1o (=] 1 L1 (R, »R,-5R,)
i 2] L 2
1 0| [3 -5
j— = A (R-_.—}ER-.]
0 1 -1 2 : :
s 3 -5
R 2
Question 7:

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

)

Answer

3 1
Let 4 =
.

We know that A = Al



B 1] R 0

= =4 (C,—C -2C,)
1 2 -2 | :
B 0 B -1

— = A4 C,—»C,-C
_I I_ __2 3:| ( Z 2 I)
B i 2 -1

= 0 = A (C, »C, -C,)
0 1] -5 3 g

i 2 -1

I 3

Question 8:

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

;]

Answer

4
mz{ 5}
3 4

We know that A = IA

T

fOh e e
:;~::] :}:[1_3 _:JA (R, >R, -3R,)
o e e



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 0] [1 0
= A4
R N
1 31_[" 1y (R, >R, -R,)
= = =R, -R,
_2 ?_ _{] I 1 1 2
R 31 [1 -1
= = A (R,>R,-2R))
0 1| [-2 3 - -
=;-_I 1|7 -0 (R, >R, -3R,)
= — k=
0 1| |-2 3 o
e 7 -10
-2 3
Question 10:

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

3 =1
-4 2
Answer

300 -
Let A=

We know that A = Al

P T



Bd | e B2 | —

|
f—

0

1 0
=

_D 2

] 0
f—-

0
. A_I —
Question 11:

Find the inverse
b
=2

2
Letzi:[]

§

Answer

N

We know that A = Al

:}] (C, > C, + ZC'_?_}
1

3 (C,—>C,+C)
1

2 1

3 C,—--C,

2

of each of the matrices, if it exists.

3

| (C, > C,+3C))
3

I. (CI _}Cl_{:?)
3 1

| [C| _}ECIJ




Question 12:

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

6 -3
=2 ]
Answer

Let 4 =[6 _3}
) |

We know that A = IA

| 1
— : _2 = f 0 A (R,—}lR,J
|2 1] |0 I | 6
'] 1] % 0
= 2 |= A (R, >R,+2R))
o o | |1
i 113 |

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~ does not exist.

Question 13:

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

NI

Answer



Let 4 =
-1 2

We know that A = IA

Lo g

B -1 I |

= = A (R, >R, +R,)
-1 21 |0 I :
B -1 1 |

— = A {Rq_}Ra'i'Rl)
0 ] ] 2 : -
B 0] [2 3

= = A4 (R, =R, +R,)
0 ] ] 2

.A_I_ 2 3

N 2

Question 14:

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

P

Answer

2
Let 4 =

We know that A = IA

£

1

R,—R,-=R,
Applying 2 , we have:
o o] -1
a 2| 2|4
0 1



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™! does not exist.

Question 16:

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

1 3 -2
-3 0 -3
2 5 0
Answer
1 -2 |
Letd=|-3 0 -5
2 5 0]
We know that A = IA
] 3 =2 1 0 0
=3 0 =5 |=0 04
2 5 0 0 0 1

Applying R, — R, + 3R; and R; — R3; — 2R;, we have:

I 3 -2 I 0 0
0 9 —11|=|3 1 014
0 -1 4 -2 0 |

Applying R, — R, +3R, and R, — R, +8R,, we have:

1 0 10 =5 ]



Applying R, — R, + R, we have:

1 0 10 -5 0
0 I 21 |=-13 1 814
0 0 25 -15 1

Applying R, — _}Lﬂ R ;. we have:

I 0o 10] |- o
0 1 20f=|-13 1 A
0 0 31 9

L 5 25 25

_] E _3_
: 0 0 2 45 ]1:S
0 | 0|=|-= A
0 0 I 3 25 25
39
5 25 25
, 2 3
5 5
Lol 4o
. 5 25 25
319
525 25 ]
Question 17:

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



5 1 0
0 | 3
Answer
2 0 -1
Let4d=|3 1 {
0 1 3
We know that A = IA
2 -1 1 0
] 0 0 1
0 3 0 0
R, — =R,
Applying , we have:
1 0 —l l 0
2 2
5 1 0 0 1
0 1 3 0 0

l_
2

bl
2
3

04




Applying R, — R, =R, we have:

1 0 1 1 0 0
2 2
0 1 > =|- 8 1 04
2 2
0 0 : > -1 1
- 2 - _2 -
Applying R, — 2R, we have:
1 0 1 1 0 0
2 2
0 | > = 22 1 04
2 2
0 0 1 5 -2 2

. 1
Applying R, = R, +§R3, and R, — R, - =R, we have:

2
0 0] [3 —1 1
0 1 0|=|-15 6 -5|4
0 0 1 5 -2 2
3 —1 1]
A'=|-15 6 -5
5 -2 2 |
Question 18:

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



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.



Miscellaneous Solutions

Question 1:

0 1

A :[ ] n H n-1
Let 0 0 , show that {mr +M‘} =a'l+nabd , where I is the identity matrix of
order2andne N

Answer

A=
It is given that 0 0
To show: P(n):(al + e‘;v!]" =a"I+na""'bA, neN

We shall prove the result by using the principle of mathematical induction.

Forn = 1, we have:
P(1):(al +bA)=al +ba’A=al +bA

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

P(k):(al +b4) =a*I+ka''ba
Now, we prove that the result is true forn = k + 1.
Consider
[af+f}A]A' = [ﬂf+hA}* {m’+hA]
=(a"I+ka""'bA)(al +bA)
="'+ ka"bAI + a* bIA + ka* ' b* A*
=a"' I+ (k+1)a'bA+ka" b A (1)

o 1[0 I 0 0
Mow, A" = = =)
0 0o ol |0 0

From (1), we have:



k+1 o

(al +b4)" =a*'T+(k+1)a"bA+0
= a""!+{k +1}u‘bﬁ
Therefore, the result is true forn = k + 1.

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

" 0 1
[a! +h:4] =a"l +na""'hA where 4 = L} J, neN

Question 2:
] l l 35-I L 3.l|—l
A:l _l _l J‘I”: 3r.l| 3“' ._“'I‘HI..,”EN
~n=| =1 =1
3 3
If 1 ! ! , prove that
Answer
1 1 1
A=|1 | |
L 1 1
It is given that
1” 1 -'-ilr | 3" 1]
To show: P(n):4"=[3"" 37" 3|, neN
J-Jr.ll 1 3" | 3“ |

We shall prove the result by using the principle of mathematical induction.

Forn = 1, we have:

2
2

R N N N 3 3 | 1
p(1): 3" 3 3=3t 30 30 =] 1 1|=4
3|—| 3|—| 3|—| ] 3[' 3[ I I I

Therefore, the result is true forn = 1.

Let the result be true for n = k.
31: ] qk 1 qi’ |
Plky: 4" =30 31 34

3}. ] 35‘ 1 35’ 1
That is



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

Now, A" = 4- 4"
—1 1 1 3#‘ | 3.1 | 3.1 |
- 1 1 1 3#‘ | 31 | 31 |
1 1 1 3‘ | 3#. | 31. |
3.3 3.3% 3.3
— 3.-3"‘-' 3_3#.-I 3_3k-l
3r3.ﬂ.—| 3.3rl.—| 3.3k—|
_3{.':44]—1 3[“”4 B[é—lb—l
_ 3{R|I]'| 3[.t.|p| 3[.t-|p|
31_“”-1 3[k+|b-| 3[ﬁ:—lb—l

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

Thus by the principle of mathematical induction, we have:

3r: | 3"—1 3JI—|
J‘I” — 3u | 3" | 3" | CHE N
L 3." | 3." |
Question 3:
3 4 142n —4n
A=l 1 A= -2
If ~J, then prove 4 ~ <" where n is any positive integer
Answer
3 -4
A=l 1
It is given that -
. 142n —=dn
Toprove: P(n):4"= .neN
n 1-2n

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



2 el R

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

. 1+2k -4k
P{ﬁf]: A" = .neN
k 1-2&
Now, we prove that the result is true forn = k + 1.

Consider

A =4 4

1+2k -4k |3 —4
Tk 1—2:&‘{1 —|J
(3(142k)—dk  —4(1+2k)+ 3k
| 3k+1-2 —4&—1{1—2&]}
| 3+6k—4k —4—sk+4kJ
|3k +1-2k —dk -1+ 2k
[3+2k —4-4k
1k —1—2&}
1+2(k+1) 4(k+1) |
1+k 1-2(k+1) |

Therefore, the result is true forn = kK + 1.
Thus, by the principle of mathematical induction, we have:
{l +2n —4n |

" 1-2n

,neN

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:



A=Aand B'=8B (1)

Now, (AB—BA) =(AB) —(BA) hﬂ—ﬂf J—HW
=BA'-AB [(A H}’ = H’_.J"}
=BA- 4B [ Using (1)]
~(AB—BA)

. (AB—BA) = (4B~ BA)

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

Show that the matrix B'AB is 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
(B4B) =|B'(4B)}

=(A4B) (B [[,43]’ = H’A’}

= B'A'(B) ﬁﬁf:ﬂ}
= 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



Consider

(B'AB) =[B'(4B)] =(4B) (B
—(BA)B=B'(-A4)B
=—RB'AB

:.(B'AB) =-B'AB

Thus, if A is a skew-symmetric matrix, then B'4B is a skew-symmetric matrix.

Hence, if A is a symmetric or skew-symmetric matrix, then B'AB is 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

ol el

Mow,
A=8+3=11=20

e

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



x —8+3 1|3 IET
= =
Ly ll 6+6 ll 12 12

-5 12
Hence, x = T and y =

I 2
x. |1 2 1]} 2 0
For what values of l 0
Answer
We have:
2 oo
[1 2 1]| 2 0 1]|2|=0
0 21| =
]
=[1+4+1 2+ 040 0+2+2]2 =0
X
]
=[6 2 4|2 |=0
X
=[6(0)+2(2)+4(x)]=0
:>~[4+4x]:[0]
4+ 4x =0
>x=-1

Thus, the required value of x is —1.

| S I



Question 8:

A= i
If -1 2 , show that 4~ —=54+71=0

Answer

oene2 2 L

_[33)+1=1) 312 }

=1(3)+2(=1) —1(1)+2(2
:_ilz jii] {—2 3}

SLHS = A —54+71

.

3
It is given that 4 = [ {

[

1]
| 1
Lh GO
fed LRy
1

|
1
II—‘-
Ly M
= wn
| I

+
1
[ T |
-] =
| I

~(J)=RHS.
AT =SA+ T =0

Question 9:



Find x, if 2 I
Answer
We have:

I 0 20 x
[J. -5 —l] ] 2 114|=0

2 0 3

X

= [x+0 0—=10+0 2x-5-3]|4|=0

:>[x—2 =10 E,T—E] 4|=0
|

:a[l —40+2x— s]_u
:>[,x —2x- 4{}+”r—8:|—[ﬂ']

=[x’ -48]=[0]

s —48=0
— x° =48
:>x=i4«a"§

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.



(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
[1{1{1{}{} 2000 I?;'[][][]] 1.50
1.00
= 10000 = 2.50 + 2000 1.50+ 18000 = 1.00
= 25000+ 3000+ 18000

= 46000

The total revenue in market II can be represented in the form of a matrix as:
2.50

[6000 20000 8000]|1.50
1.00

= 6000 2.50+ 20000 1.50+ 8000 = 1.00
= 15000+ 30000 + 000
= 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 market I can be represented in
the form of a matrix as:
2.00
[10000 2000 18000]| 1.00
0.50 |
= 100003 2.00+ 20003 1.00 + 1000 = 0.50
= 20000 + 2000 + 9000
= 31000



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
[(:U'U'U' 20000 BUUL]] 1.00
(.50
= 6000 = 2.00 + 20000 1.00 + 8000 = 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.

1 2 3| | -7 -8 9
X =

Find the matrix X so that 4 3 6 & 4 6
Answer
It is given that:

1 2 3| | -7 -8 9
X =
4 3 6 2 4 3]

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.
o .

b d

X =
Now, let

Therefore, we have:

a s 1 p 3 [-7 -8 -9

b 4|l 4 5 61 | 2 4 6
[a+4c 2ex 4 S Ba+6c:| [—? —H —9:|

— _

B+dd  2h45d beéd | | 2 4 &

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



a+dc=-7. 2a+5c=-8. 3Ja+6c=-9
b+4dd =2, 2b+3d =4, 3b+bd =0

Now,a+4c=-T=a=-T-4¢
L2a+de=-8=-14-8c+5c=-8
=-3c=6
=c=-2
.'_a:—7-4[—2):-f"+8:|
MNow, b+dd=2=bh=2-44
S2h+dd=d=4-8d+3d=4
= -3d=0

=gd=1

“b=2-4(0)=2

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

Hence, the required matrix X is

Question 12:

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

(AB) = A"B"

induction that 48" = B"A | Further, prove that 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
Forn = 1, we have:
P(1): AB = BA [Given|
— AB'=B'A



Therefore, the result is true forn = 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""' = 4AB" - B
=(B'4)B [By (1)]
=B"(AB) [A.“.s;ﬂciatix-'e Iaw]
= B (BA4) | AB = BA (Given) |
= { B*’B}A [ Associative law |
=B"'4

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

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

Now, we prove that (4B) =A'B forallne N

Forn = 1, we have:

(AB) = A'B' = 4B

Therefore, the result is true forn = 1.

Let the result be true for n = k.

(4B) = 4'B* -(2)

Now, we prove that the result is true forn = k + 1.
(4B)""' =(4B)" -(4B)

=(4°B*)-(4B) By (2)]

= A {B*A] B [ Associative law]
=A'(4B")B | AB" =B"A forallneN |
:(;1*;1}-( *B) [ Associative law]

— Aﬁ: : '.Bﬂ: +1

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



(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:

a p

¥ =X

I

A=

If is such that 4~ =1 then

A 1+a’+py=0
g, 1—a +fr=0
C. l—a” = fBy=0
D. l+a’ - fy=0

Answer

Answer: C

of 4

Lay —ay fr+a’
__{zl + By 0
0 By +a’

. o 0 1 0
Now, A" =1= toy 2 |
0 Br+a 0 1

On comparing the corresponding elements, we have:



o+ Py =1
=+ fr—1=0

= 1-a’-fr=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"'=—-A

= A=-A

= A+4=0

=24=0

= A=0

Therefore, A is a zero matrix.

[+ A) -74

A" =4, then [

If A is square matrix such that is equal to
A.AB.I-AC.ID.3A
Answer

Answer: C



(I+A) ~TA=1 + 4 +31°4 + 341 — 74
=+ A4 +34+34° 74
=+ A4 A+34+34-74
=f+Ad-4-4
=+ A - 4
=f+A-4
=]

c(f+A4) —74=1

(47 =4]



