Question 9:

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

3x+7 5 |0 y=2
v+l 2-3x| |8 4
x=_—l. v=7
GV
(B) Not possible to find

y= T, x= _—2
(€) 3

(D) 3 - 3
Answer

The correct answer is B.

[3x+? 5 }_[0 _u-z}
It is given that y+l 2-3x 8 4

Equating the corresponding elements, we get:

33.'-}-'.’:'0:3.\’:-I

S=y-2=y=17
y+1=8=y=7
2
2-3x=d4=>x=——
We find that on comparing the corresponding elements of the two matrices, we get twa
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.

Question 10:

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

(A) 27

(B) 18

(C) &1

(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

Exercise 3.2

Question 1:

2 4 13 2 5
el el deld ]
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T cacilt v i IUIIUWIIIU
(iy A+B (i) A-B{iii) 34-C
(iv) AB (v) BA

Answer

(i)

“B:[ 4]{1 3]=[2+1 4+3]=[3 7}
3 2 -2 5 3-2 245 1 7

(ii)

e e s S )

[3x2 3x4] [2 5
[3x3 3x2] | 3 4

_'6+2 12—5]

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

Therefore, AB is defined as:

AB{Q 4]{| 3}[2{1)”{—2} 2(3)+4(s}]

3 2|2 S513(1)+2(-2) 3(3)+2(5)
[2-8 6+20] [-6 26
“[3-4 9+10] |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:

BA=[_I 3“2 4}[](2),«3(3) 1(4)+3(z]]

2 5|3 2] [-2(2)+5(3) -2(4)+5(2)
2+9 4+6 11 10
=[-4+|5 -3+10]=[|| 2]

Question 2:

Compute the following:

a b a h a +b B+ +[2ah 2bc ]
+ 5 > 3
G Lt al b al iy @+t a+b | |2ac -2ab

=1 4 -6 |12 7 6
5 16 [+ 8 0 5
8 5 3 2

(iii)

3 ) . 3 3
[CGS' x sin” .r—l {sm‘ X Ccos’ x—‘
- . - -



) Lsin".r cos” xJ Lcos‘x sin” .rJ

Answer

(i)
[ a b}k[a b}z[aﬂr b+b}=|:2a
-b a b a -b+bh a+a 0
[a3+h? b=+c3]+[zab 2.5.:-]
(i) @+t a+b —2ac  —2ab

) (@ +b* +2ab B +r.':+2£'x':|

|@* +¢* —2ac @’ +b -2ab

=-{a+b)2 (b+c)2]
_{4:1—(:)1 Ii.::—.‘b)2

-1 4 -6 (12 7 6
8 5 16 [+ 8 0 5
3

aip 28 0L

(<1412 447 —6+6]
=| 848 540 16+5
| 2+3  8+2 5+4

11 11 0
=16 5 21
5 10 9

1. 2 .3 2
cos’x sinx | |sinx cos’x
+
. sin“x cos’x| |cos’x sin’x
(iv)

[msz x+sinx  sin® x + cos’ :c:I

i 2 4 %
SIN"X+CO05" XY COS X+ S-lrl.2 X

! ! sin” x+cos" x=1
| |

Question 3:

Compute the indicated products

N

I
2([2 3 4]
(i) 3
§ -2}[1 2 3]
iy L2 32 3 I
[ 3 4 -3 5
3 4 510 2
) 4 5 6|3 0 5

2h
2a

|



(vi)

Answer

[ a
@ L

B

!a(a) +b(b]

|

a{—b)+ b(a}]

~b(a)+a(b) ~b(-b)+a(a)

—ab+ab

a +b°
—ab+ab

|

0

a’+b
0

|

b +a’ a’ +b
I 1(2) 13) 14| 2 3 4
H[z 3 4]=]2(2) 2(3) 2(4) {4 s]
(il 3 3(2) 3(3) 3(4)| L6 9 12
1 -27[1 2 3
iy L2 3 [2 3 I]
_[1)-2(2)  1(2)-2(3) l(3)—2(l)}
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 4] -3 5
3 4 s|o 2 4
a4 5 63 0 5
(2(1)+3(0)+4(3)  2(-3)+3(2)+4(0) 2(5)+3(4)+4(5)]
=|3(1)+4(0)+5(3)  3(-3)+4(2)+5(0)  3(5)+4(4)+5(5)
(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 15416425 |=|18 -1 56
(4+0+18  —12+10+0 20420+30) |22 -2 70
2]

3

e

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

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

1) +1(=1) ~1(0)+1(2)  —1(1)+1(1)

|



Exercise 3.1

Question 1:

2 5 19 -7
A4=|35 -2
N 517

(i) The order of the matrix (ii}) The number of elements,

In the matrix , write:

(iii) Write the elements 313, dz21, 823, d2a, d2z2

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

(iii) @13 = 19, @21 = 35, 832 = =5, 824 = 12, @23 = 2

Question 2:

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%x12,12x2,3x8,8x 3, 4x6,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.

Question 3:

If @ 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%x18,18x1,2x9,9%x2,3x6,andb 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.

Question 5:

Construct 2 3 x 4 matrix, whose elements are given by



ay —l|‘3"""f| a, =2i—j
(i) 2 (i)

Answer

In general, a 3 x 4 matrix is given by

ﬂj_.‘. :l|—3f+j
(i) 2

ooy =1|—3x|+1|=1|—3+1|=l-2|=3=1
2 2 2 2

ay=L-3x241= 264 1= 1522

. 2 2 2

1 1 ] 8
iy, =5|—3>:3+l|= E|—9+||= 5|—8| =5=4

a =%|—3x1+2|=%|—3+2 =%|—1| =%

0y =5 240 =642 = 4= =2

1 1 1 7
iy =§|—3><3+2|=5|-9+2| =5|—7|=5
al_‘=%|—ﬁxl+3|=;|—3+3|=ﬂ

1 | 1 3
[ =5|—3X2+3|=5|—6+3|=5|—3|=E

1 1 1 [
[ =5|—3K3+3|=5|—9+3| =5|—6l=5=3
ul4=%|—3xl+4|=%|—3+4 =';|1|=%
a, =%|—3x 244 =%|—6+4| =%|—2 - % -1
a, =é|—3x3+ 4 =%|_9+ 4| =%|-5|=%

[
A=

= pa|wn

Therefore, the required matrix is L
a; = 2i-j, i=123and;=1234
sa,=2xl=1=2-1=1
ay =2x2-1=4-1=3
a, =2x3-1=6-1=5

(i)

a, =2x2-2=4-2=2
a,=2x3-2=6-2=4
a,=2x1-3=2-3=-1

,i=1,23andj=123,4

bd | =

(]

[

b | w2 =

Td

bl | =

—

b |




a4y, =2x2-4=4-4=0
a, =2x3-4=6-4=2
I 0 =1 -2
A=|3 2 1 0
4 3 2

Therefore, the required matrix is

Question 6:

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

{4 3i|_|;|.J z:| |:.r+}‘ 2 j|_|76 2]
i L* 50 11 5 (ii) S+z xy| |5 8
(x+y+z] [9
x+z |=|5
(iiy y+z 7

Answer

4 3 |y z
Gy Lx si 5

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

Comparing the corresponding elements, we get:

x=1,y=4,andz =3

{r+}* 2]_[6 2]
(ii) 54z xy 5 8

As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
X+y=06,xy=854+2z=5
Now,5+z=5=2z=10
We know that:
(x =¥y = (x + y)* - 4xy
s (x-y)P=36-32=4
=X —y=x2
Now, whenx —y=2andx+y=6, wegetx=4dandy=2
Whenx —y=—-2andx+y=06,wegetx=2andy=4
x=4, v=2,andz=00rx=2,y=4,andz =0
x+y+z| |9
x+z |=|5
(iii) y+z 7
As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
XxX+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=17

=z=3

X+ Z=05

=x=2
ax=2,y=4,andz =3
Question 7:

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

(a-b 2a+c-_-—l 5
2a-b 3c+d]| |0 13|
Answer

fa-b 2a+c]| [-] 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..(1)

2a-b=20..(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
=hb=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

Question 8:

A= [.-:JJ . .
m< j5 @ square matrix, if
(A) m=<n
(B) m >n
(C)m=n
(D) MNone 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.

AT



1 - o
Therefore, L% Jmn 5 a square matrix, if m = n.

2-1 0+2 2+1 1 2 3
=|3-2 0+4 3+2|=|1 4 35
—1-1 0+2 -=1+1 -2 2 0
2 -3
3 -1 3
[ | 0 2] : 0
(wvi) 3 ]

2[3[2)—1{1)+3{3)

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

3(=3)-1(0)+3(1) }

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

B 6-1+9 —9-0+3 B 14 -6

T |-24046 3+0+2| |4 5
Question 4:

1 2 -3 3 -1

A=|5 0 21.B=4 2

1 -1 | 2 0

If

compute (A+B] and {B_C} . Also, verify that

, and

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

Answer
1 2 3| |3 ~1 2
A+B=|5 0 2|+| 4 2 5
1 —1 1] |2 0 3
(143 2-1 -3+2] [4 1 -1
=|5+4 0+2 2+5|=|9 2 7
1+2 -1+0 1+3 3 -1 4
3 -1 2] [4 | 2
B-C=|4 2 5|0 302
2 0 311 -2 3
3-4  —1-1 2-2] [-1 -2 o
=14-0 2-3 5-2|=[ 4 -1 3
2-1 0-(-2) 3-3 I 2 0
1 2 -3 [-1 -2 0
A+(B-C)=|5 0 2]+[ 4 -1 3
L -1 I 1 20
1+(-1) 2+(-2) =3+0| [p 0 -3
=[5+4 0+(-1) 2+3 [=]9 -1 5
1+1 -1+2 1+0 |12 | 1
4 1 -1 [4 I 1
(A4+B)-C=|9 2 7|-|0 3002
3 -1 4|1 -2 3
[4-4 1-1 -1-21 To 0 -3



=19-0 2-3 7-2 |=|9 -1 5
3-1 -1-(-2)  4-3 | |2 1 I
Hence, we have verified that A+(B-C) = (A+B)-C.

Question 5:

2 5 23,
3 3 5 5
4=l 2 4 g1 2 4
3 3 3 5 5 5
T, 2 7 6 2
If L3 3. and L3 5 5 then compute 34-58
Answer
2 51 /2 3 ]
3 3 5 5
sA-sg=3|1 %2 4|51 2 4
3 3 3 3 5 5
7, 2|1 6 2
| 3 3] |5 5 3
2 3 5 2 3 51 o 0 0
=1 2 41-11 2 4(=10 0 0
7 6 2 7 6 2 0 0 0
Question 6:
cosd cosf sind in@ sinf  —cosfd
Simplify —sinf? cosé cos sind
Answer
cosd cosd sind +5ind sinf —cosd
05 si
—sinf? cosd cosd? siné
_-coslt? cosBsinf . sin* @ —sinfcosd
| —sinfcos®  cos’@ | |sindcosd sin” @
- [cos? @ +sin’ @ cos #sin & —sin & cos &
| —sinfcosd +sinfcos b cos® @ +sin” @
1 0
=_0 l] (‘.'cos:’9+sin"9=l]

Question 7:

Find X and Y, if
7

X+Y=[ U] X—Y=[3 0]
0 E 3] and 0 3

[2 3] [ 2 _2}
2X +3FV = 3N +2Y =

.. 4 0 -1 5
(ii) and

Answer

M I 0]



X”:[z s (1)
3 0]
X—Y:[O 3| -(2)

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

7 0l 3 0] [743 040

2 501 |0 3] [2+40 543
0 1 0]
1(=| | _ 5
2|2 8] [ 4
R 0
Now..-\+}=[ ]
2 5

(i)
2X +3Y = ’ 3] (3)
4 0
2 -2
3X+2}’=__I 5] (4)

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

2{2X+3}')=2[i 3]

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

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

3(3X + 2?):3[_21 _ﬂ

-3 15

From (5) and (&), we have:
4 6 6
4X +6))-(9X +6))= -

4-6 6—(—6)] =[_2

8-(-3) 0-15 | 1

=9X +6Y = [ ° '6] -(6)

:>-5X=[

H

10
=

&

i

12
-15

|



2 2
-2 12
"‘Xz_éln ls} ST
- -—— 3
5
2X+3Y=[ 3}
Now, 0
21
-2[° 3 |43y = ;
u 0
5
4 A ]
|7 > +3}’=[
22 R
- 6
5
) 4 24]
2 3 s
=3 = ]— 3 3
4 0 22
- -— 4]
5 i
) 4 5 ] [6 3
== 5 e
4+— 0-6 — -6
5 5
6 ] [2 B
Yy iz ’ |- 154 5
2= 6| = =2
L3 5
Question 8:
Y:[3 2 2X+Y=|:
Find X, if ] 4- and
Answer N
2X+Y= : 0]
-3 2
[ 2 |
=2X+ }=[
I 4| -3
1 u] [
=2X= -
=3 2
=2X= - -
—_4 —2-
e M2 2 [
2|-4 2| |2
Question 9:
1 3Ly ol fs



Find x and vy, ifal-(} IJT\.I ZJ_LI BJ

Answer
1
2 3 NE: 0 _ 5 6
0 X 1 2 1 8
2 (i) v 0 5 6
=] + =
0 2x 1 2 1 8
24y 6 5 6
= =
| 2x+2 1 8
Comparing the corresponding elements of these two matrices, we have:

2+yv=35
=>y=3

2x+2=8
=x=3
x=3andy =3

Question 10:

Solve the equation for x, v, z and tif

1 -1 3 5
oA |43 =3
v . h(] 2_ h4 |
Answer

2 +3 :3

x B
B} | (]
2x 3 ] 15
=
2y 2t l) _12 18
2x+3 2z-3 15
Zy 2r+6 12 18
Comparing the corresponding elements of these two matrices, we get:

2x+3=9
= 2x=6

=x=3

2y=12
= y=6

2z-3=15
=2z=18
=z=9

2t4+6=18
=2r=12

=1=06

SLx=3,y=6,z=9 andt=6



Question 11:

x| [+ =
If 3 ! 3 , find values of x and y.

Answer

3ol
Ll (s
-]

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

Adding these two equations, we have:

5x = 15

= x =3

Now, 3x + y =5

=y =5—3x

Sy=5-9=_4

X =3andy = -4

Question 12:

x v X 6 + x4y
Given L~ " -1 =W Ftw o , find the values of x, v, z and

W.

Answer

x ¥ x 6 4 X+ y
3 T = + !
z w -1 2w| |z+w 3
3x 3y x+4 6+x+y
= —
3z 3w ~l+z4+w 2w+3
Comparing the corresponding elements of these two matrices, we get:
dx=x+4

=2x=4
=x=2

3y=6+x+y
=2y=64+x=6+2=8
=y=4

Jw=2w+3



Lx=2,y=

Question 13:
cosx -sinx 0
F(x)=|sinx cosx 0
If 0 0
Answer
cosx —sinx 0
F(x)=|sinx cosx 0
0 0 1
cos(x+ )
F(x+y)=|sin(x+y)
0
F(x)F(»)
[cosx  -sinx 0[cosy
=[sinx cosx Of|siny

0 0 10

cosxCos y—sinxsin y+0

=|sin.xcos y+cosxsin y+0

4, z=lL, andw=3

, show that F('I)F(}')z F(x+y) _

cosy =siny 0
,F(y)=|siny cosy 0

0 0 1
—sin(x+y) 0

cos(x+y) 0
0 1
-siny 0
cosy 0O
0 1

=cosxsiny=sinxcos y+0 0
~sinxsin y+cosxcos y+0 0
0 0

1

0

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

_0 0
=F(x+y)

F(x)F(y)=F(x+y)
Question 14:
Show that

ol 3 i

1 2 3 -1 1 0 -1 1 O}f1
0 1 of 0 -1 1|#| O -1 10
- 1 0 2 3 4 2 3 411
(ii) -
Answer (i)
5 =12 1
N
5( )-1(3)  5(1)-1(4)
16(2)+7(3)  6(1)+7(4)

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

— k)



M
[2(5)+1(6)
3(5)+4(6)

10+6
[15+24

| 2
0 1
1 1

-1

)
2(-1)+1(7)
3(-1)+4(?)]

—2+7

[16 s
—3+28| (39 25

S P KO S I

110
DH 0 -l 1]
off 2 3 4

)

-l(—|]+2{ﬂ)+3(2 ](|)+2 l)+3(3] ](0}+2(1}+3(4]
=1 0(-1)+1(0)+0(2) 0(1)+1(-1)+0(3) 0[0)+I(I)+0{4}‘
(- I)+l(0}+0(2] () +1(=1)+0(3)  1(0)+1(1)+0(4)
5
1o ] ]
1
-1 1 011
[ 0 -1 1]|:0 1 0]
2 3 411 1 0
—1(1)+1(0)+0(1)  =1(2)+1(1)+0(1)  —1(3)+1(0)+0(0)
=[0(1)+(=1)(0)+1(1) 0(2)+(=1)(1)+1(1) 0(3)+(—I)({}}+I(O)]
2(1)+3(0)+4(1)  2(2)+3(1)+4(1) 2(3)+3(0)+4(0)
1 -1 -3
=|1 0 0
6 116
1 2 3 -1 | 0 =1 | 011 2 3
S0 | 0]|i 0 =1 1]#{ 0 -1 l\”:{] | 0
1 1 0y 2 3 4 2 3 41 1 0
Question 15:

2
Find A*~54+61 LI
Answer

We have A = 4 x A

2 0 1
AA=A44=|2 1 3
0

1 -1

Maiay - adas - adan

\\\\\\\\\\\\\\



Z12)Fu2) Q1) ZV)+u)+i—1) ZI)+u(3)+1u)
=[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)
(44041 0+0-1 2+0+0
=|4+2+3 0+1-3 24340
2-2+0 0-1+0 1-3+0
E —1 2]
=[9 -2 5
0 -1 -2
A —54+61
5 -1 1 [2 0 1 1 0 0
={9 -2 5(-5/2 3+6/0 1 0
0 -1 2] |1 -1 0 0 0 1
B -1 1 [10 0 51 [6 0 0
=(9 -2 5(-[10 5 15/+|0 6 0
0 -1 2| |5 -5 of |0 0 J

5-10 -1-0 2-5 6 0 0
={9-10 -2-5 5-15|+|0 6 0
0-5 =145 -2-0| |0 0 6
-5 -1 =3 6 0 0

=| -1 -7 10|+ 0 6

-5 4 -2 0 0 6
(546 —140 -3+0

=|=1+0 -=-7+6 -10+0

|—5+0 4+0 -2+6

1 -1 -3
=|-1 -1 -10
| -5 4 4
Question 16:
1 0 2
A=|0 2 1
o L2 0 31 rovethat £'-64+74+21=0
Answer
1 0 211 0 2
AP =AA=|0 2 1|0 2 1
2 0 32 0 3
1+0+4 0+040 24046 5 0 8
=10+0+2 0+4+0 0+2+3|=|2 - 5
2+0+6 0+0+0 4+0+9| |8 0 13
Now A’ =A"-A
5 0 8 |1 0 2
=|2 4 5 |0 2 1
8 0 1312 0 3

F= .~ axr P Y an .o omal



d+U+ID
2+0+10
| 8+0+20
21 0
12 8

34 0

U+U+U
0+8+0
0+040
34
23
55

IWW+U+ 24
4+4+15
16+0+39

LA =64 +TA+21

21 0 347 [s 0 8 1 0 2
12 8 23 |-6|2 4 5 [+7/0 2
4 0 55 8 0 13 2 0 3

21 0 347 [30 0 487 [7 0 14
=[12 8 23(-[12 24 30|+|0 14 7 |40
340 ss| [48 0 78 (14 0 21
(214742 04+0+0 34414407 [30 0 48
=[1240+0 8+14+2 23+7+0 |-[12 24 30
0+0+0 55+21+2| (48 0 78

|34+14+0
30 0 487 [30 0 48

=12 24 30|-|12 24 30
48 0 78| |48 0 78
0 0 0

=0 0 0l=0

0 0

DA —6AT+TAF2I =0

Question 17:

3 -2 1 0
A:[ ] ;=[ ] 1
If 4 ~2Jand 0 ! , find k so that 4" =kd4d-21

Answer

2 3 -2](3 -2

A =A-A=|:4 _JL _2}
=[3(3\)+(—:z)(4) 3(—z)+(_z)(_z)}l1 5
13)+(-2)(4)  4(-2)+(-2)(-2) 4

Now A* =kAd-21

1 21 3 =21 .1 o
—k 2
T4 }{4 —z] [0 |]
g a1 3% -2%1 02 o
= - _
4 4 [4;: —2k] L: 2}
2] [3k-2 -2%
— =
4 4 [u —2&—2}

Comparing the corresponding elements, we have:

3k-2=1
— 27



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

Question 18:
0 —tanE
A= 2
tan — 0
If 2
I+A=(I—A}|:C_05a —sina:|
sing cosa
Answer
On the LH.S.
I+ 4
- 0 —tan —
Lo,
- lemE 0
2
1 —tan%
| ()
tan — |
2
Onthe RHS.
U_A}{o_oscr —sina:|
sing cosa
(¥4
- |:1 (}J 0 —tanE [cosa
0 1 tanE 0 sina
\ 2
N tan &
- 2 [cosa —sinaf]
- o Sin ¢ cosar
—1an5 |

: o . o
cosa'+smatan5 -sma+cosa'tan5

o . . o
—CDSG'tH.I'IEi-SlnR' sma:tan5+cosa

l—25inz£+25,1'n£-t:{:s£lﬂnE
2 2 2 2

~| 2 cos? E—1 tamE+25inE|:05.E
2 2 2 2

l—25in:£+25in:E
2 2

-2sin EC05£+|HI1£+25“IECUSE
2 2 2 2 2

|:. oall

and I is the identity matrix of order 2, show that

—sinea
cosa

-(2)

~2sin ECGSE'F 200523—] tanE
2 2 2 2

2SiIIECUSEt8nE+1—ZSin:E
2 2 2 2

. 74 . (4 (4
~238In —cos — + 2 §In — cos — — tan —
2 2 2 2 2

2sinz%+1—25in’£

2



1 —1an

§ ]

[rd
tan — |
-7

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

Question 19:

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 arder to obtain an annual total interest of Rs 1800, we have:

]
Tx  (30000-x)]| 1% = 1800 {S.I. Ibrlj.-'carzpnnm];;r R“‘“}
100

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)] ‘20 =2000
100
7(30000 -
o 3x *) _ 2000

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.

Question 20:

The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics
books, 10 dozen econamics 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 bhookshop 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:

80
1210 8 10] 60
40

=12[10x80+8x60+10x40]
=12(800+480+400)
=12(1680)

20160

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

Question 21:

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

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. kis arbitrary, p = 2

C. pis 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 ¥, 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.

Question 22:



2xn3xk.2xp, nx3 _ 4 pxk

Assume X, ¥, Z, W and P are matrices of arder

respectively. If n = p, then the order of the matrix 1X-5Z s
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 52 is also of the same order.

Mow, both the matrices 7X and 52 are of the order 2 x n.
Thus, matrix 7X — 52 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

| -1 5 6
2 [I -1] V3oos 6
- 2 3 -1
(i) . (i) 2 3 (iii)
Answer
5
LetA=| — |, thend =|5 — . |
2 2
. -1
(i) -
1 =1 ! | 2
Letd= , then 4" =
-1 5 6 -1 3 2
LetA=[y3 5 6|, thend"=| 5 5 3
2 3 -1 6 6 -1
(iii)
Question 2:
-1 2 3 4 | =5
4: 5 -n‘r q B= ] {}
If 2 1 1 and ! 3 ] , then verify that

0 (A+B)=A'+B

iy (A-B)=A'-F
Answer
We have:
-1 5 -2 — 1
A'=| 2 1.8=|1 2 3
3 1 -5



-1 2 3] [-4 1 -5] [-5
A+B=| 5 7 9«1 2 0=
21 R 1] |-
56 -l
(A+BY =] 3 9 4
2 9 2
15 2] [-4 1] [-5
A+B=[ 2 7 L+ 1 2 3=
30009 1l |-5 0 -2

Hence, we have verified that ( A4+ B}' —A'+ B

(i)

-1 2 3] [-4 -5
A-B=| 5 7 9|1 0|=| 4
2 1 1| 1] |-3
34 3
(4-B) =1 50 -2
8 0
105 2] (4 1 1] [3
A-B= 2 7 -l 1 2 3=
39 1fl=s o 1] |[8

Hence, we have verified that (4 - B) = A'~ B'.

Question 3:

=1 2 1

Bz[
If 0 I and 1 2 3

0 (A4+B) =A'+B

(i (A-B) =A'-B
Answer
(i) It is known that A =(A )

Therefore, we have:

] , then verify that



2 5

(A+B) =|1 4

1 4
3 4 -1 1 2 5
A+B=[-1 20+ 2 21=]1 4
0 1 1 3 1 4

Thus, we have verified that [A + B)F =A"+B.
(ii)

M
I
==
]
||
o Lad
|
| £ E—
i —
| S
I
L —
- -
L B ]
[ %
| I—
]

43
A(A-BY =130
-1 -2
3 4] [0 114 3
A-B=[-1 2| 2 2/=/-3 0
0 11 3 a0 =

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

Question 4:

, |2 3 -1 0
= ] B
If and , then find

Answer

We know that A= (A‘}

(A+2B) {": ﬂ

Question 5:

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

1
A=|-4|, B=[-1 2 1]
3

i

(4+2B)



(i)
Answer
(i)
1 -1 2 |
AB=|-4|[-1 2 = 4 -8 -4
3 -3 6 3
-1 4 -3
“(4B) =| 2 -8
1 43
-1
Now, A" =l -4 3].B=|2
[
-1 -1 4 -3
BA = 2 -4 3= 2 -8 6
I 1 4 3

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

(i 0 0 0 0
AB=|1[1 5 7= 5 7
2 2 10 14
0 1 2
(4B =[o 5 10
0 7 14
1
Now, A" =[0 I 2|, B'=|5
7
1 0 1 2
~BA =510 1 2]=|0 5 10
7 0 7 14

Hence, we have veritied that {AB}' =RB'A

Question 6:
cosa sina

A=[ , }
If (i) SIN@& COSA | ihen verify that A'A=1

- . =



lsina cos @
(ii) —Ccosa sina
Answer
(i)
4 Cose  Sine
—sSinga COSor
. go|cose —sina |
N sin @ CosS |
g Cosa sina [ cosa sina
sing  cosa || -sina cosa

-(cosa}{cosa)+ (=siner)(-sina)
:(sin a)(cosa)+(cosa)(-sina)

| SIn@ COS e = Sin & cos &
1 0
10 1

Hence, we have verified that 4'A = 1.

Sin & COS ex — Sin & COs &

sin® @ +cos” @

J , then verify that AA=1T

(cosar)(sine)+(~sin zx)(cosor}]

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

|

(ii)
sin@  cosa
A= .
—cos@ sina
. |sinae —cosa |
A= _
cosa  sina |
oA = sing  —cose || sing cosa
cosa  sina || —cosa sina
sing  —cosa |[ sine cosa
cosar sina_ —Ccosa sine

1
0

(cosa)(sina)+(sina)(-cosa)
[sin® @ + cos’ &

| sin@ cosa —sinacosa

1

y

-(sina)(sina}+{-cosa)(- cose) {sina)(msa)+{—cosa}(sina:)}

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

Sin e cosar —Sin @ cos &

cos’ @ +sin’ a

Hence, we have verified that 4’4 = 1.

Question 7:



(1) Show that the matrix L - ' 25 a symmetric matrix
0 1 -1
A=|-1 0 1

(ii) Show that the matrix I -l 0 is a skew symmetric matrix
Answer
(i) We have:
| -1 5
A'=|-1 2 l1|=4
5 | 3
A=A
Hence, A is a symmetric matrix.
(ii) We have:
0 -1 1 0 I -1
A'=| 1 0 -1 |=-|-1 0 1l |=-4
-1 1 0 | -1 0
SA=-A

Hence, A is a skew-symmetric matrix.

Question 8:

1 5

6 7

For the matrix , verify that

. + . . i
(i) ( )IS a symmetric matrix

(ii) (A_A )is a skew symmetric matrix

Answer
-
wele J
0 6 5 7 11 1
Hence, '}|s a symmetric matrix.
[ o E
(“) 7 1 0

(4~ A)'=[Dl :)]=—[? —(”=-{A—A’]

A- . .
Hence, { )|s a skew-symmetric matrix.

Question 9:



é{A+A’}a é(A‘-A'} |__b e UJ

Find nd , when
Answer
0 a
A=|-a 0
The given matrix is b -«
0 -a -b
A =|a 0 -
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
0 0 0
:.%(A+A')= 0 0 0
0 0 0
0 a -a b 0 2a 2b
Now. A—A"=|-a 0 cl—|a 0 -¢|=|-2a 0 2¢
_—b 0 b 0 -2b 2c 0
| 0 a ]
.'.E(A—A']= -a 0 ¢
—b —c 0]

Question 10:

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

B

6 -2 2
=2 3 -1
(ii) 2 -1 3
3 3 -1
=2 =2 1
ay L4 S 2
1 5]
(iv) -1 :
Answer
(i)

R O Y



Lt =1] |2 =1

3
Now, A+ A' = [1

rtuenstt

Now. P'=|°~ 3}:;?

1
tad
|

P=

l( A+ 4"
Thus, 2

is @ symmetric matrix.
3 51 [3 1 0 4
Now, 4- A" = - =
1 -1 5 -1 -4 0
1 1| 0 -+ 1] 2
LetQ=—(A-A)=— =
Q=5(4-4) 2[4 0] [—2 {J

Now, ' = |:_{2} 3] =-0

0=3(d-4)

Thus, is a skew-symmetric matrix.

Representing A as the sum of P and Q:

3 310 2] [3 5
P+Q=_3 —|]+[-2 n}[l -J:A

(ii)
(6 -2 2 6 -2 2
LetA=|-2 3 =1/, then4"=| -2 3 -1
2 -1 3 2 -1 3

Now, A+ A'=|-2 3

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

Thus, Is a symmetric matrix.

[6 -2 2'H'6 -2 2]"0
Now 4 A"=1 9 1 N [ 2 —1lI=1nNn



TR LY.L L PRFS s | —l - -}

| 0 0 0
LelQ=2{.4—A'}= 0 0 0
0 0 0
0 0 0
Now, O'=0 0 0|=-0
0 0 0
0=1(4-4)
Thus, 2

Representing A as the sum of P and Q:

is a skew-symmetric matrix.

6 -2 27 [0 0 0
P+Q=[-2 3 —1{+|0 0 0
| 2 -1 3110 0 0
(iii)
3 3 -1 3
Letd=|-2 -2 1. thenA'=| 3
-4 -5 2 -1
3 3 -1 3 -2
Now, A+ A'=|-2 -2 11+ 3 -2
-4 -5 2 -1 |
3
1 -5
I n_ | |
I£IP=2(.‘r+f1)= 1 =4 =4 |= 2
-S54 4l
| 2
;3 1 3
2 2
Nﬂ\-\r. P'= ; —2 —2 = P
2 -2 2
| 2
! ,
P=—(4+4')
Thus, 2 is a symmetric matrix.
3 3 =1 3 -2
Now, A—A"=| -2 -2 1 1= 3 -2
~d =5 2 =1 1
0
0 5 3
lelQ=l{A-.4')=l 50 6]=-3
T2 2l L 2

0 OJ
2

-1|=4

3

1 -5
—4 —4
-4 4
5 3

0 6
-6 0



o -3 3
2 2
. |5
Now, 0" = > 0 =3 |=-Q
3 3 0
2 ]
l ]
Q=_(4-4) S

Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

3 1 511, 35 3
| > 2 2 2| 3
pro=| L 2 22 0 sl 2
7| 2 2
g . 4 -5
2 I I S
[ 2 1L 2 il
(iv)
1 -1
LetA= }.thenAE[
- )

me:%(m,r):['z ;]

Now,P':l s =P
2 2

P= l(A +4')
Thus, 2 is a symmetric matrix.

e S P F P

wg%{g-m}{_;’ f}]

0-1(4-4)

Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

S FR L P S P

Il
e



Question 11:

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) [( A-B) = A~ B':|
=BA-AB [( AB) = B‘.-I']
=BA- 4B [by (1)]
=—(AB-BA)

. (AB-BAY =—(A4B- BA)

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

Question 12:

cosa —sina
singg cosa

If ]then A+A'=f,ifthe value of a is

oA
w A

A. B.
in

c.nD. 2
Answer

The correct answer is B.

4 cosa  —sine
sin@ cosa

, |cosa  sina
=4A4= |
—sSina  cosa

Now, A+ A'=1
|cosa —sina N cosa  sina B 1 0
“lsina  cosa —sing  cosa 0 ]

2eosa 0 1 0
= =
0 2cosa 0 |

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

2cosa =1

= C0SA =—=C05—

| =
=

n

s —



Exercise 3.4

Question 1:

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

.

Answer

ol

We know that A = I4

Lo

} -11 0
=>_0 5]2_—2 ]]A (R, >R,-2R))
g n 1 0 I
= = 2 1|4 R, = _R,
0 1 - 5 7
- .5 5
) 3 1
1 0 5 5
= = A R, - R, +R
0 I] 21 (R, *R)
5 5
3 1
Cq 5 5
h 21
5 5

Question 2:

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

B

Answer

o

We know that A = A
2 11 [ 0
L I]=|:0 |
:[] °]=[1 _I]A (R, > R,-R,)
[ 1] |0 !

=[]—| _2'],4 (R, >R,-R,)




ST 2]

Question 3:

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

L)

Answer

LelA:F 3]
2 7

We know that A = IA

Question 4:

(R, >R,-2R,)

(R, >R, -3R,)

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

.

Answer

Let A= 2 3
5 7

We know that A = IA

L3

TS
= 2 (=2 A
s 7)o
| 311
= ‘? = 25 A
0 - -2
20 L 2
A 0o 1 [-7 3
= - A
o L7233
| 20 L 2
1 0 -7 3
= = A
0 1 5 =2

(Rz - Rz _SRI}

(R, >R, +3R.)

(Rz_’_zRI)



Question 5:

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

.

Answer

ol

We know that A = IA

RS

| |
0
= ] 2|=|2 A [Rl—blRl]
7 4] |0 I | =
T B
— 21_12 A (R, >R,-7R,)
1 7
0 | [--
! 2] L 2 |
1 0] [4 -1
=/, L=l (R, >R, -R,)
i 2] L 2
3 0] [4 -1
= 0 2] =[_? Z]A (R, —>2R,)

Question 6:

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

B

Answer

2
Letd= >
1 3

We know that A = IA

b i

L
T
L

U
b | = @ P = bI|n W b
Il
b | —
.
p—
I'-.Im
r«.nw
|
o~
—

l L
I
L

=l 1 A (R, »R,-5R,)

L)
L
I



Question 7:

[Rz_’sz)

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

I

Answer

il

We know that A = Al

S

~ | 1] . 1
1 2| 7|2
I o]
= =A
1 1 -2
'l 0] [2
= =A
0 1] -5

e 2 -1
R 3

Question 8:

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

5l

Answer

[4 5]
Let A=
3 4

We know that A = IA

3

=

LI} 1
Q—w-
el . - e
I Il
P e |
LTS~

_II]A‘ (R, >R, -R.)
_l]fa (R, >R, -3R,)
'ﬂ,q (R, >R, -R,)



Question 9:

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

HE

Answer

Let A = 3 10
2 7

We know that A = IA

3 0] [1 0
= A
{2 7] [0 1 ]

'l 31 [ -1
= A R- R -R-'
MEEEEIRD) 1] (R, ~>R,-R,)
I 31 -1
= = A (R, >R, -2R,)
0 1 |-2 3
>/ o7 (R, >R, -3R,)
0o 1] |2 3 Lo
|7 -10
-2 3
Question 10:

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

Lo

Answer

Let 4 =[: _ZI:I

We know that A = AT

3 -1 1 0
=A
P
1 -1 1 0
::--0 2i|=,«ll2 l] (C, > C, +2C,)
=>_] d Arl : (C, »C,+C)
= — L,
0 2] |2 3 oo
) ) '| 1
0 ] 3 27
- - 2
I 2
| |
g = 2
, 3
2

Question 11:



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

o

Answer

Let A= . 6
1 -2

We know that A = Al

2
= 0 =A :
..I I_. _IJ
2 0] [-2
= =A
0 I ] 1
i 0] -
= =A| 1
0 1 -
B - L 2
-1 3
A =
L
2
Question 12:

(C: »C,+3C,)

(CI _>C1 _CJ)

. |
[(’l —?ECLJ

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

S

Answer

Let A= 6 -
-2 1

We know that A = IA

E* _ﬂ=|lo

I

= 21=|6

_-2 1] 10

- s
= 2=

0 0 1

- - L3

ot

(R, >R, +2R))

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.

K



Answer
2 -3
Let A=
5

We know that A = IA

Lo

1 -17 [1 |

=, 2}=l0 I}A (R, >R, +R,)
1 -17 I

= H ]A (R, >R, +R,)
0 1 2

= ! [}}:[2 3}! (R, >R, +R,;)
0 1| 2 ’
Lo [2 3

Y {. _,j
Question 14:

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

A

Answer

wifi ]

We know that A = IA

Lol

R, =R, —lR:
Applying 2 , we have:
o o] |1 -!
s 2| 214
0 1

MNaw, in the above equation, we can see all the zeros in the first row of the matrix an the

L.H.5.

Therefore, A™* does not exist.

Question 16:

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

] 3 -2

-3 0 -5

2 5 0
Answer



2 s 0]

We know that A = IA

1 3 -2 1 0 0
| -3 0 =5(=|0 1 014
2 5 0 0 0 1
Applying Rz — Ra + 3R; and Rz — Rs — 2R;, we have:
I 3 -2 | 0 0
0 9 -11|=|3 1 04
0 -1 4 -2 0 ]

Applying R, —» R, +3R, and R, = R, +8R . we have:

1 0 10 -5 0 3
0 | 21|=|-13 1 814
0 =1 4 -2 0 |

0 1 21i=|-13 1 8 |4
O O N O I )
5 25 25

223
0 0 5 5
0 1 0f= —:; 745 _l); A
0 0 1 R 9
| 5 25 25
.2 3
5 5
Al'=|=-= 4 1
5 25 25
S L9
L 5 25 25 |

Question 17:

Find tha imraerca af carh Af the matricac if it avicte



LRI W L L R e L e R W N = R =W L ]

2 0 -1
5 1 0
0 1 3
Answer
2 0 -1
LetAd=|3 1
0 1 3
We know that A = IA
2 0 -1 1 0
S5 | 0 |=|0 |
0 | 3 0 0
R, =>—=R,
Applying 2 , we have:
1 0 —1 l 0
2 2
5 1 0 =0 1
0 1 3 0 0

[ o Ll
2| |2

01 Sal=2
2 2

0 1 3o o

1 0 L ! 0
2 2
0 1 5 = 3 1
2 2
0 0 ! > -1
| 2 | |2
Applying R, = 2R, we have:
1 0 LY 0
2 2
0 1 3 = _2 1
2 2
0 0 1 5 =2

04

]

e CAIDLD.

Applying R, - R, +%R,,and R, —>R:-§R3, we have:



| 0 0 3 -1 1
0 1 0f|=|-15 6 =514
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=1T
B.AB = BA =10
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 ) " i "
[0 “], show that (af "'b-’“ =a"l +na""'bA

Let , where I is the identity matrix of

order 2and ne N

Answer
A=
It is given that 0 0
To show: P(n):(al + bf[}" =da'l+na""'bA, ne N

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

Forn =1, we have:
P(]}:{a! +i:-A} =al +ba"A=al +bA

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

P(k):(al +b4) =a"l+ka" 'bA
Now, we prove that the result is true forn = k + 1.
Consider
(al +54)"" = (al +bA)' (al +bA)
=(a" I +ka" 'bA)(al +bA)

=a*" "I + ka'bAI + a"biA + ka" 'b* A*
=a*"!+{k+l}a*b.4+ka* B4 (I}



. |0
Now, A" =
K
From (1), we have:
(al +b4)" =a"'1 +(k+1)a'bA+0O
=a""'I+(k+1)a'bA

Therefore, the resultis true forn = k + 1.

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

) 0 I
{af +bA} =a"l +na""'h4d where 4 = LJ {}-‘~ neN
Question 2:
l ] ] 3n 1 3n 1 3" 1
A:l ] ] Aﬂ=3ﬂ| 3"' 3”I,"EN
n-l n-1 =1
If l ! ! , prove that 3 3 4
Answer
1 1 |
A=|1 ] 1
It is given that I 1
3:1 1 3! | 3n 1
Toshow:  P(n):4"=[3"" 3" 3" neN
3#-! 3w—| 3u—|

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

Forn =1, we have:

31-I 31-I 3]-I 3I" 3“ 3" l I ].
p(): /37 3 3ef3 3 =1 1 1|=4
31—| 3I—l 3I—l 3” 3n 3n 1 | l

Therefore, the result is true for n = 1.

Let the result be true for n = k.

3ll
P(k): 4" =[3""

3l—|
That is

3* 1 3i' |
3i 1 3i |
31’ -1 3-" =)

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

Now, A" = 4. 4
1 | (3"
=1 | 1| 3!
i | 1| 3+
[3.341 3.3+ 3.34
=|3.3*" 3.3*"' 3.3
3.3 3.30" 3.3
[3{1—|]—| 3[14}-1 3[1-|}-L'|

3t | 3* |
3l‘—| 3*'|
3t-| 3l-|



- 3.[1-|]1 3t1.|)1 3[1+|}|
st gt gk

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

Thus by the principle of mathematical induction, we have:

3»] 3nl 3n]
Aﬂ=3ﬂ] 3ul 3‘“],HEN
3r:| 3PI| 3”]

Question 3:

A_[% —4:| n_{]+2n —4n:|
If 1 -1 , then prove " I=2n where n is any positive integer
Answer
3 -4
It is given that ] -1
. |1+2n —=4n
To prove: F(n).A _[n l—?.n‘|'HEN

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

Forn =1, we have:

LIS H

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

1+2k -4k
P(k]: A = .neN
k 1-24
Mow, we prove that the result is true forn = k + 1.

Consider

A =44

|12k -4k |3 -4
Lk 1-2k || 1 -1
[3(1+2k) -4k —4(I+2k)+41

3k+1-2k —dk-1(1-2k)

[3+6k-ak  -4-8k+ak
C[3ke-2k ak-142k

[3+2k -4-41
ek -1-2k
1+2(k+1)  —4(k+1)
Y I—2(Ir+l]}

Therefore, the resultis true forn = k + 1.

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



142n —-4n
A" = ,neN
n 1-2n

Question 4:

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'=B (1)

Now, (AB—-BA) =(AB) —(BA) [(A-BI=,r-Bl
=BA-AB @ABY=HM1
=BA-AB [ Using (1)]
= —(AB- BA)

. (AB-BA) = (4B~ BA)

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

Question 5:

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

Answer

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

Consider

(B'AB) ={B'(4B))
=(4B) (B') [(AB)' = B’A’]
- B'A'(B) [(B')’ - B}

= B'(A'B)
= B'(A4B) | Using (1)]

~.(B'AB) = B'AB

Thus, if A is a symmetric matrix, then B'AB is a symmetric matrix.
MNow, we suppose that A is a skew-symmetric matrix.

Then, A'=-A4

Consider

¥

(BAB) =[ B'(4B)] =(4B) (B')
=(B'A')B=B'(-4)B
~-B'AB

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



Thus, if A is a skew-symmetric matrix, then B'AB is 3 skew-symmetric matrix.

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

symmetric matrix accordingly.

Question 6:

Solve system of linear equations, using matrix method.

2x—y==2
Jx+4y=3
Answer

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

-1 x =2
].X:{ 1and8=[ ]
4 V 3
Now,

A=8+3=11=%0

a
I
| —|
LTS S

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

Now,

4
A'= Lueff."l = L ]
A 11| -3 2
1[4 1][-2
A =A"B=
11} 3 21 3
X 1|-8+3 1-5 _||
= = = —
y 11| 6+6 1112 E

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

Question 7:
1 2 00
% [l 2 1)2 0 1/2|=0
For what values of I 0 2| x 5
Answer
We have:
1 2 oo
[1 2 12 0o 1fl2|=0
0 2]||x
0
=>[1+4+1 2+0+0 0+2+2](2 (=0
X
]
=6 2 4] z|=0
X

=[6(0)+2(2)+4({z)]=0
=[4+4x]=[0]

A+ 4x =0



=x=—-1
Thus, the required value of x is —1.

Question 8:

3 1
A =[ ] :
If -1 2 _show that 4" —54+7/=0

Answer

o 3 1
It is given that 4 = :

R ‘][3 ‘]
=1 2| -1 2

C[3G3)+1(=1)  3()+( 1
-1(3)+2(-1) -1(l)+ 2)

fo-1 3427
T-3-2 144 |5

ZLHS. =A"-54+71

=()=R.H.S.

DA =S4+ =0

Question 9:

1 ] 2 x
[x -5 —l] 0 2 114/=0
Find x, if 2 0 3
Answer
We have:
1 0 21 x
[x -5 ~1]jo 2 I |[4|=0
0 31

=[x+0-2 0-=10+0 2x-5-3|4|=0
1

X

=[x-2 -10 2.1:—3][



L J
=[x(x-2)-40+2x-8]=0
=[x’ -2x-40+2x-8]=[0]
=¥’

' -48]=[0]

sx'-48=0
= x' =48

= xzi-dvﬁ
Question 10:

A manufacturer produces three products x, v, 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.
Conseqguently, the total revenue in market I can be represented in the form of a matrix
as:
2.50
[]0(}{)(] 2000 IB{I{]U] 1.50
1.00
=10000x2.50+2000x1.50+ 18000 x1.00
= 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
= 6000x2.50+ 20000 1.50 +8000=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 market I can be represented in
the form of a matrix as:
2.00
1.00

[10000 2000 18000]



050
=100003x2.00 +2000 1.00+18000x 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
[6000 20000 8000]1.00
0.50
= 60002 2.00+ 20000 1,00 + 8000 x 0.50
=12000+ 20000+ 4000
= Rs 36000
Since the total revenue in market IT isRs 53000, the gross profit in this market is (Rs

53000 — Rs 36000) Rs 17000.

Question 11:

|
4 5 6

_8 9
6

2

w

—_
I

1

|

(R |
=9

Y
Find the matrix X so that {
Answer

It is given that:

1 2 3 ‘ ‘ -7 -8 -9

X =
) 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.

S
Now, let d

Therefore, we have:

Y A =
=:_lmwl.g Da +5¢ 3a+6c]=[—7 -8 -9]

b+d4d 2B+5d 3b+6d 2 4 6

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

a+dc==7. 2a+5%=-8 3a+6c=-9
h+4d =2, 2b+5d =4, 3b+6d =6

Now,a+de=-T=a=-T-4¢
S2a+5%c=-8=-14-8c+5¢=-8
=-3c=06

=c=-2

na=-T-4(-2)=-7+8=1



Now,b+dd=2=b=2-4d

~2h+3d=4=4-8d+35d=4

= -3d =10

=d=0
.'.b=2—4(0)=2
Thus,a=1,b=2,c=-2,d=0

. ) .12 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

induction that AB" =B"A Further, prove that {AB]" =45 forallneN
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): 4B = BA [Given|
= AB'=B'A
Therefore, the result is true for n = 1.

Let the result be true forn = k.

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

Therefore, the resultis true forn = k + 1.

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

Mow, we prove that {AB) =45 forallme N

Forn =1, we have:

(AB) = A'B' = AB
Therefore, the result is true for n = 1.
Let the result be true for n = k.
(AB) = 4'B' -(2)
Now, we prove that the resultis true forn = k + 1.
(4B)""' =(4B)" -(4B)
= 4" B\ 4R) [Rv (2)]



| DY I A L™ v 71l

=A (B*A]B [ Associative law]
=A*(A3*‘)B [AB" = B" A for all nEN]
:(A‘A)-(B‘ B] [ Associative law]

— At e—IBi +1

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

Thus, by the principle of mathematical induction, we have (AB) =B , for all natural
numbers.
Question 13:
Choose the correct answer in the following questions:
a
If 7 “@lis such that 4" =1 then

A l+a’+py=0

g 1-a*+py=0

C. l—a”=Byr=0

p. '+ a’ -pfy=0
Answer

Answer: C

.
I
ka,
ki
I
1
R
=
[
—
=
=
|

LY &
(o + By af - aff
“lar-ay ﬁrw:]

[ + By 0
0 Br +az]

Now, A’ == @ +py 01 =[] 0]
0 pr+at| [0 1

On comparing the carresponding elements, we have:
a’+ fr=1

=a +pfr-1=0

=1-a’-fy=0

Question 14:

If the matrix A is both symmetric and skew symmetric, then
A. Ais a diagonal matrix

B. Ais a zero matrix

C. 4is a snuare matrix
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D. None of these

Answer

Answer: B

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

A=Aand A' =-A4

= A4=-A
= A+A=0
=24=0
= A=0

Therefore, A is a zero matrix.

Question 15:
If A is square matrix such that A’ = 4, then “ * A}] =74 is equal to
A.AB.]-AC.ID.3A
Answer
Answer: C
(I +A) =T74=1 + &' + 34+ 341 - 74
=/ + A +34+ 34 -74
=1+ 4 4+34+34-174 (A =4]
=f+Ad-A-A
=l+A -4
=f+A-A
=T

(I +4) -74=1

Using elementary transformation, find the inverse of each of the matrices, if it exists in Exercises
7 to 14.

2 -3 3
2 2 3
=7 9
15. 13 -2 2
2 -3 3 2 -3 37100
2 2 3 2 2 3|={010/a
-3 2 A
Ans.letA=1 =2 2 WeknowthatA=1a = 3 -2 21 [0 01
1 -1 1710 -1
2 2 3|={o1 oA
—~ [ 3 -2 2] 00 1 [R, >R, -R;]

1 1 -1] [101
2 2 3/=l010|A
3 -2 2 01| [R=>(-1R,]
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