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Q1 In the matrix A = 35 -2 2 12 ,write

V3 1 -5 17

(i) The order of the matrix,
(ii) The number of elements,
(iii) Write the elementsay, a5, as3, ayy, dns

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 % 4, there are 3 x 4 = 12 elements in it.

5
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Q2 If a matrix has 24 elements, what are the possible orders 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

Hence, the possible orders of a matrix having 24 elements are:
1x2424x1,2x12,12x2,3%x8,8x3,4x6,and 6 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.
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Q3 If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5
elements?

Answer. We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the
possible orders of a matrix having 18 elements, we have to find all the ordered pairs of natural



numbers whose product is 18. The ordered pairs are: (1, 18), (18, 1), (2, 9), (9, 2), (3, 6,), and (6, 3)
Hence, the possible orders of a matrix having 18 elements are: 1 x 18,18x1,2x9,9x2,35x 6 and 6
x 3 (1, 5) and (5, 1) are the ordered pairs Of natural numbers whose product is 5. Hence, the
possible orders Of a matrix having 5 elements are 1 x 5 and 5 x 1.
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Q4 Construct a 2 x 2 matrix, A = [a ], whose elements are given by:

, y
) a; - (l;])
B)a; = ja; = le
(C) aij _ (i+22j)

djp dpp
Answer. In general, a 2 x 2 matrix is given by A =

dpy dp
(i+))*
a; =", ;Lj=1,2
(1+1)2 4 (1+2)2 9
a1 =~ 5 T372 apT T, 75
(2+1)2 9 (2+2)% 16
021: > :E GZZZT:E:S
9
2 3
Therefore, the required matrixisA = [ |
5 8
(if)
i
aij=]7,1,]=1,2
1 1
ap=7=1 ap=35
2 2
a21:E:2 0222521
1
. . 1 3
Therefore, the required matrix is A =
2 1
(iii)
(i+2j)°
a;ia, = 5 ,,j=1,2
(1+2)2 32 9 (1+4)> 52 25
a11 2 2 "2 91 2 2 2
(2+2)* 42 (2+4)? 62



Therefore, the required matrix is A =

x© N o
N
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Q5 Construct a 3 x 4 matrix, whose elements are given by:
1

(1) a; = §| = 3i +j|

Answer. In general, a 3 x 4 matrix is given by

ajp dgp dy3 dyy
A= |49 Gdy djyz dy

az; dzp dzz dzy
(i)

1
a;= 3| -3i+jl,i=123andj=123,4

1 1 1
LA =5 =3x1+1[ =5[] -3+1] =5]-2]

1 1 1 5
021:5—3x2+1:5—6+1=5—5‘=5
1 1 1 8
a3 = 3| =3x3+1 =35|-9+1] =3]-8[ =3
1 1 1 1
ap =5 =3x1+2|=5]-3+2|=5[-1| =3
1 1 4
Ayy = 5| =3x2+2[ =3[ -6+2]=5[-4] =7
1 1 1 7
a3 = 5| =3x3+2|=5]-9+2|=5[-7| =3
a13=%|—3><1+3| =%|—3+3| =0
1 1 1 3
Ay3 = 3| =3x2+3| =35|-6+3]=3]-3[=3
1 1 1 6
a33= 5] =3x3+3|=5]-9+3|=35]-6|=3
1 1 1 1
ayy =5 -3x1+4[ =5[] -3+4[ =35[1] =3
1 1 1 2
Upy = 5| =3x2+4| =5 -6+4| =5[-2| =3
1 1 5
a3y = 5| =3x3+4| =5]-9+4| =3[ -5| =3




1 1
13 03
. . . 5 3
Therefore, the required matrixisA= | 7 2 5 1
7 5
4 3 3 3
| d
(ii)
a;=2i-j,i=1,23andj=1,23,4
Lapg=2x1-1=2-1=1
Ay =2x2-1=4-1=3
Ay, =2%x2-2=4-2=2
032:2X3—2:6—2:4
013:2X1_3:2_3:_1
Ayy=2x2-3=4-3=1
A33=2%x3-3=6-3=3
a,=2x1-4=2-4= -2
Ay =2%x2-4=4-4=0
1 0 -1 -2
Therefore, the required matrixisA=|3 2 1 0
5 4 3 2
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Q6 Find the values of x, y and z from the following equations

[4 3 y z
(D[x 5]: [1 5]
xty 2 6 2
OD[5+Z xy]:[S 8]

Xty+z 9
di | x+z [=|5
7

ytz



4 3 y z
Answer. (i) [X 5]2[1 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

o [x+ty 2 6 2
(i) [5+z xy]:[S 8]

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

corresponding elements, we get:
xty=6,xy=8,5+z=5

Now,5+z=5=>2z=0
We know that:
(x=y)* = (x+y)* ~ dxy
=> (x-y)?=36-32=4

>x—-y= 12
Now, whenx -y =2andx+y =6, wegetx =4andy = 2

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

xty+z 9
(iii)] x+z [=]5
7

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

x+z=5...12)
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

Sox+tz=5

Sox=2

SLx=2,y=4,andz =3
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Q7 Find the value of a, b, c and d from the equation:



a-b 2a+c -1 5
2a-b 3c+d| | 0 13

a-b 2a+c
Answer. 2%a-b 3c+d 13

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

corresponding elements, we get:
a-b=-1...(0)

2a-b=0...(2)

2a +c =5...03)
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

=>9+d=13=>d=4
La=1,b=2c=3,andd =4
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Q8

A= [a ij]rann is a sqaure matrix, if
(A)m <n

(B)ym >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.

Therefore,A = [a U]m n is a square matrix, if m = n
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Q9 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
A x=—5, y=7
(B)Not Possible to find

-2
©y=7 x=—

-1 -2
D)x=5, y=5

Answer. The correct answer is B

o 3x+7 5 0 y-2
It is given that =
y+1l 2-3x 8 4

Equating the corresponding elements , we get,
7
x+7=0=>x= -3

3
S=y-2=y=7
y+1=8=>y=7

2
2-3x=4=>x= —-3

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.
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Q10 The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is:
27

28

81

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
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2 4 1 3 -2 5
Ql LetA = ,B= ,C=
= 3 2 -2 5 3 4



Find each of the following:
(i) A+B

(ii) A-B

(iii) 3A-C

(iv) AB

(v) BA

Answer. i)A+ B = 3 21712 5|17 13=2 2+5|[7 |1 7

) 2 4 1 3 2-1  4-3 11
“DA_B:[s 2]_[—2 5]:[3—(—3 2—5]:[5 —3]
(i)
2 47 [-2 5
3A_c:23[3 2]_[:3 4]
[3x2 3x4 -2 5
~ [3x3 3x2]_[3 4]

(6 12 -2 5
"l 6) |3 4

6+2 12-5
~19-3 6-4
(8 7
16 2

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

2 47[ 1 3] [2)+4(-2) 2B3)+405)
AB"_3 2][—2 5]"[3@)+2(—2) 3@)+2@)]

[2-8 6+20 -6 26
13-4 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:

[ O3 4. 11 -2(2)+53) -2(4)+5(2)
BA"_—z 5][3 2]"[ |

[ 2+9 4+6 11 10
|-4+15 -8+10] |11 2
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Q2 Compute the following:

| a b a b
M -b a i b a

@+ B> b2+ 2 2ab  2bc
(ii) +

@2+ a’+ b2 —-2ac —2ab

-1 4 -61 [12
dii)| 8 5 16 [+
2 8 5

) cos?x  sin’x sin®x  cos?x

SIn“X COS™X COS™Xx sIn™Xx

) a b a b ata b+b 2a 2b
Answer. (i) -b a " b al |-b+b a+al| |0 2a

[ a2 + b2 b2+c] [2ab ZC]

(i) a’+ a? + b2 2ac  —2ab

'az+b2+2ab b2+C2+2bC]

a’?+c?-2ac a%+b?-2ab

[@+p? b+0?
|@-0? (@-b?

-1 4 12 7 6
aipf 8 5 16 8 0 5
3 2 4

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

(11 11 O
=16 5 21
5 10 9




COS X sin X sin X COS X
(iv)

sin X Cos X Ccos X sin X
COSZX + sin X sin X + cos X ]

sinx + cos2x  cos2x + sin’x

(1 1
. 2 2
= .. —+ =
1 1] (.smx COS“X 1)
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Q3 Compute the indicated products.

o5l ]

1
(ii) [2][2 3 4]
3

1 o-277t 2 3
(1”)[2 3][2 3 1]

N
Ul
o
N
N

(iv) | 3
i1 o0 1

wls 2| ]
-1 2 1
1

3 -13

(VI)[—1 02]

Answer. (i)

el ]

3



(iii)

"a(a) + b(b)  a( - b) + b(a)
| =b(a) +a(b) —b(-Db)+a(a) ]

(a2+b2  —ab+ab a? + b2 0
_—ab+ab b2 + ¢ a? + b?

1 12) 13) 1(4) 2
ﬁi)HP 3 4][2(2) 23) 2(4)][4
6

3
6
9

.

3 3(2) 313 3(4)

sl s ]

(11D -2 1)-203) 13 -21)
1 2(1) +3(2) 2(2)+3(3) 2(3)+3(1)

(1-4 2-6 3-2 -3 -4 1
| 2+6 4+9 6+3 13 9

2 3 411 -3 5
v |3 4 s5|lo 2 4
45 6J[3 0 5

[2+0+12 -6+6+0 10+12+20] [

| 4+0+18 -12+10+0 20+20+30

[2(1) +3(0) +4(3) 2(—3)+3(2) +4(0) 2(5) +3(4) *+4(5) ]

31) +4(0) +5(3) 3(—3)+4(2) +5(0) 3(5) +4(4)+5(5)

L4(1) +5(0) +6(3) 4(—3)+5(2) +6(0) 4(5) +5(4) +6(5) .

3+0+15 -9+8+0 15+16+25 18 -1 56

-2 70

M[l 1][ 0]

[

3(M+2(-1  30)+202)  3(1)+21)

H+1(-1) 20+12) 2(1)+1(1)
-1 +1(-H -1 +1(2) -1() +1(1) ]




2-1 0+2 2+1 1 2 3
| 3-2 0+4 342 |=|1 4 s
1-1 042 -1+1 2 2 0
2 -3
N IR N |
M1 o >
3 1

[3(2) - 1D +3@3)  3(-3) - 1(0) +3(1)
| -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
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1 2 -3 3 -1 2 4 1
Q4ifA=1|5 0 2|, B=|4 2 5|andC=|0 3 2|, thencompute
1 -1 1 2 0 3 1 -2 3

(A +B)and (B — C). Also, verifythat 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
1+3 2-1 -3+2

4
=|5+4 0+2 2+5 | =19 2 7
1+2 -1+0 1+3 3

B-c=|4 2 5]|- 3 2
2 0 3 -2
3-4 -1-1 2-2 -1 -2 0
-l4-0 2-3 s5-2]|=| 4 -1 3
2-1 0-(-2) 3-3 1 20
1 2 -3 -1 -2 0



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

- 5+4 o0+(-1) 2+3|=]9 -1 5
1+1 ~1+2  1+0 2 1
4 1 -1 4 1 2
@Aa+B-c=|9 2 7 |-|o 3 2
3 -1 4 1 -2 3
4-4  1-1 -1-2 0 0 -3
-l9-0 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
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P q P q
2 5 2 3
3 1 3 5 5 1
1 2 4 1 2 4
O5ifA = 3 3 3 andB = T T 3 then compute 3A-5B.
7 2 7 6 2
3 2 3 5 5 5
h d | 3 " |
Answer.
| 4 q | 4 q
2 5 2 3
3 1 3 5 5 1
1 2 4 1 2 4
3A-5B =3 3 3 3 -5 T 5 3§
7 2 7 6 2
3 2 3 5 5 &
| d h d
2 3 5 2 5 0 0
=11 2 a4|-]1 4l=10 o
7 6 2 7 6 2 0 0 0,
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) ) cosf sinf ' sinf —cosf
Q6 Simplify cos6 —sinf cosO +sinf cosf sinf



Answer.

cosf sinf sinf —cosf
cosf + sinf

—sinf cosf cosfO sinf

[ cos20 cosOsinf sin? —sinfBcosf
| -=sinfcoso c0s20 sinfcos6 sin20

[ c0s20 + sin20 cosBsinf — sinfcosO
- —sinfcos + sinfcos®  cos26 + sin20

(1 0
- e 0c20 4 cin2g = )

0 1] (.COSG sin“0 = 1
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Q7 Find X and Y, if

7 0 3 0]
HX+Y= [2 ]andX—Y=[

5 0 3]

B 2 3 2 -2
(ii) 2X + 3Y = 4 0 and 3X +2Y = -1 s
Answer. (i)

701
—+ =
X+Y 2 5_...(1)

..(2)

307

X-Y-= 0 3

Adding equation (1) and (2)

7 0 3 0 7+3 0+0 10 O
2X = + = =
2 5 0 3 2+0 5+3 2 8

110 O 5 0
SRl PR 1 4
7 07
+ =
Now, X +Y 2 5

5 0 "7 0
=11 4|72 s

7 01 [5 57
>Y=1, 57|11 4




7-5 0-0
>YV=

2-1 5-4
2 0
.Y = 11
3 2 37
(i2x+3v= [, 0 ...(3)
2 -2
BX+2Y=| _, 5 | (4
Multiplying equations (3) with (2), we get:
2 37
20X +3Y) =2/, 0
4 6
= 4X +6Y = 5 0_...(5)

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

- 2 _2-
+ =
3(3X + 2Y) 3-_1 5 |
- 6 _6-
= 9X + 6Y = -3 15‘...(6)

From (5) and (6), we have

4 61 [6 -6
(4X+6Y)—(9X+6Y):[8 0]— _a 15]

4-6 6-(-6)71 [-2 12
= "X =g (23 o-15 |7 |1 -5
2 12
1[-2 12 5 5
X=-= =
s{11 -5 | 1
= 3
2 3
—+ =
Now,2X +3v = |,
2 12
5 5 2 3
2| =, 4



4 24
2 3 5 5
[
4 24 6 39
2-= 3+] [5 E
= 3Y = 22 )
4+— 0-6 5 -6
6 39 2 13
1|5 5 5 5
Y=gl e | 14
= -6 -2

5
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S 3 2 10
Q8Find X, if Y = 1 4 and 2X +Y = _3 9

2

3 2 1 0
= 2XH 47 =3
1

1 0
Answer. 2X +Y = 3

2‘
01 3 21 [1-3 0-2
X213 2|71 4T |-3-1 2-4

-2 =27
=>2X—__4 |

1[-2 -27 -1 -1
"X_Z_—4 -2 [-2 -1
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. [137] [y O 5 6
Q9Findx and v, if 2 o 111 21711 8
Answer.

[1 3] [y O] 5 6]
2 + =

0 x 1 2f |1 8

2 6 y 01 [5 6
Zlo 2] 1 2] [1 8

[2+y 6 5 6
> 1 2x+2]: [1 8]
Comparing the corresponding elements of these two matrices, we have
2+y=5
>y=3
2x+2=28
=>x=3

Sx=3andy =3

Page : 64 , Block Name : Exercise 3.2

) ) X z 1 -1 3 5
Q10 Solve the equation for x, y, z and t, if 2 y ot +3 0 2 =3 46

Answer.

X z [1 -1 3 5
Iy ¢ 3lo 2734 6

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

oy 2| [0 6 12 18

rox+3 22-37 [9 15
Zly  2a+e6] 7|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

2t+6 =18

= 2t =12

=>t=6

Sx=3,y=6,z=9, andt =6
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2 -1 10
Ql1Ifx 317 7] s find the values of x and y.

IANERG
B

[2x -y ] 10
> [ 3x+y]| |5

Comparing the corresponding elements of these two matrices, we get:
2xy=10and 3x+y=5
Adding these two equations, we have:
5x=15
X=3
Now, 3x+y=5
y=5-3x
=>y=5-9= -4
Sx=3andy= -4
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Xy x 6 4 X+y
Q12 Given3 = + , find the values of x, y, z and w.
Z w -1 2w zZ+w 3

Answer.

X y x 6 4 x+y]
3 = +
zZ w -1 2w zZ+w 3

3x 3y x+4 6+x+y]
Z 3z sw] [-1+z+w 2w+ 3 |



Comparing the corresponding elements of these two matrices, we get:
3x=x+4

=>2x=4

=>x=2
Jy=6+x+y

=>2y=6+x+y

>y=6+x=6+2=28

=>y=4

3w=2w+3
>w=3

3z=-1+z+w
=>2z=-1+w=—-1+3=2
>z=1

Lx=2,y=4z=1, andw=3
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cosx -—sinx O

QI3IfF (x) = | sinx cosx O | show that F(x) F(y) =F(x +Y).
0 0 1

Answer.

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

cos(x+y) -—sinx+y) O
F(x+y)=|[sin(x+y) cos(x+y) O
0 0 1

FOF(y)

[cosx —sinx 0 ][cosy -siny 0
= |sinx cosx O |]|siny cosy O
0 0 1 0 0 1

[ cosxcosy — sinxsiny + 0 —cosxsiny — sinxcosy + 0 0
= | sinxcosy + cosxsiny + 0 —sinxsiny + cosxcosy + 0 0
0 0

[cos(x+y) -—sin(x+y) O
=|sin(x+y) cos(x+y) O
0 0 1




=Fx+y)
S FQF(y) = F(x +y)
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Q14 Show that(i)

) B R

1 2 317-1 1 0 -1 1 011 2 3

01 0 0 -1 11|z 0 -1 1110 1 O

1 1 0L 2 3 4 2 3 411 1 0
Answer.

5 =172 1

6 7113 4

(5(2)-1(3) 5(1)-1(4)
| 6(2) +7(3) 6(1) +7(4)

10-3 5-4 7 1
T2+ 21 6+28]:[33 34]
2 1715 -1
Ll ]
72(5) + 1(6)  2(— 1) + 1(7)
| 3(5) +4(6) 3(- 1) +4(7)

[10+6 —2+7 16 5
[ 15+24 -3+28] [39 25

T AR

1 2 31[-1 1 O
010 0 -1 1
1 1 0 2 3 4

[1( ~D+200)+32) 1D +2(-1)+33) 1(0) +2(1) + 3(4) ]

0(-1D+1(0)+0(2) 0(1)+1(=1)+0@3) 0(0) +1(1) + 0(4)
1(-1)+1(0)+0(2) 1(1)+1(-1)+0@3) 1(0)+1(1)+ 0(4)



-1 1 071 2
0 -1 1|0 1
2 3 4]11 1

[ —1(1) + 1(0) + O(1) —1(2) + 1(1) + 0(1) —1(3) + 1(0) + 0(0)
= [0(1)+ (- 1)(0)+1(1) 0(2)+ (- D@D+ 1) 0(3)+(—1)(0)+1(0)]
2(1) +3(0) + 4(1) 2(2) +3(1) +4(1) 2(3) +3(0) + 4(0)

-1 -1 -3
-1 o 0]

| 11

’1 02 37[-1 1 0 -1 1 031 2 3
~lo 1 0”0 -1 1]¢[0 -1 1”0 1 o]
1 1 0)]l2 3 4 2 3 4]l1 10
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2 0 1
Q15FindA%-5A+6l ifA=]2 1 3
1 -1 0

Answer. We have A2 = A x A

2 0 1112 0 1
A2=aAA=12 1 3|2 1 3
1 -1 0JL1 -1 O

F2(2) + 0(2) + 1(1) 2(0) + 0(1) + 1( - 1)
- [ 202+ 12) + 301 2(0) + 1(1) + 3( - 1)
L1+ (- D@ +0(1) 10)+(-DA)+0(-1) 1(1)+ (- 1)3)+0(0)

=14+2+3 0+1-3 2+3+0
| 2-2+0 0-1+0 1-3+0

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

A% —5A+6]



5 -1 2 7 2 0 1 1 0 A
=19 -2 5 |-5|2 1 3]|+6]0

[0 -1 -2 1 -1 0 [0 O )

5 -1 2 10 5 r 9
=19 -2 5 |-]10 15 | +

[0 -1 -2 5 -5 0 | )

[5-10 -1-0 2-5 6 0 O
=19-10 -2-5 5-15]+]0 6 O

| 0-5 -1+5 -2-0 0 0 6

[-5 -1 -3 6 0 O
=|-1 -7 -10|+10 6 O

| -5 4 -2 0 0 6

"-5+6 —-1+0 -3+0
=|[-1+0 -7+6 -10+0
[ -5+0 4+0 -2+6

T 1 -1 -3
= _1 _]_ _10
-5 4 4
1 0 2
Q16IfA= |0 2 1| provethatA3-6A%2+7A+2[=0
2 0 3

1 0 2 1 0 2
Answer.A2=AA=|0 2 1[l0 2 1
2 0 3 2 0 3

1+0+4 0+0+0 2+0+6 5 0 8
={0+0+2 0+4+0 0+2+3|=12 4 5
2+0+6 0+0+0 4+0+9 8 0 13

Now A3 =A2.A



[5+0+16 0+0+0 10+0+24
=12+0+10 0+8+0 4+4+15
[8+0+26 0+0+0 16+0+39

r21 0 34
-[12 8 23
34 0 55

A3 —BAZ+ 7A+ 20

[21 0 34 5 0 8
=112 8 23|-6|/2 4 5 |+7]0
[34 0 55 8 0 13

[ 21+7+2 0+0+0 34+14+0
=|12+0+0 8+14+2 23+7+0
[ 34+14+0 0+0+0 55+21+2

30 0 48 30 0 48
=112 24 30 12 24 30

=0

Il
o O O
o O O

LA

w

—6A%Z+7A+2I=0
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3 -2 10
Ql7IfA = [4 ]andI = [ ] find k so that A% = kA — 21?

-2 0 1

3 -2 3 -2
Answer.A2=A.A =
4 -2 4 -2

_[3(3)+(—2)(4) 3(-2)+(-2)(-2)
4B (2@ A2+ (-2)(-2)
Now A2 = kA - 2I

[1 -2 3 -2 [1 0]
= |4 —4_:k[4 —2]_2 1

1 -2 3k -2k 2 0
4 -4] |4k -2k]

0 2

30
12
48

I-[.

+2

24

S O -

30
78

N

S = O

- o O



1 -2 k-2 -2k
Zla —a|7| a4 -2k-2

Comparing the corresponding elements, we have:

3k-2=1
= 3k =3
> k=1

Thus the value of kis 1
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0 —tans
2
QI8IfA = o and I is the identity matrix of order 2, , show that
tan> 0
cosa —sina
[+A=(1-A)] .
sina cosa

Answer. On the L.H.S

a

1 0 0 —tanz
[+A= 0 1 + o

tanz 0

1 —tanE
= a | (D)
tanz 1
On the R.H.S

sind  cosa

a
[ 1 0 ] 0 ~tan; [ cosa —sina ]
= - . .
0 1 tanE 0 sind cosa

o
1 tany [ cosa —sina ]
1

cosa —sina
(I_A)[ ]

o

—tanz

sinad cosa




p
a (04
cosa + sinortan; —sina + cosatani
= o ' . « | (2)
—cosortanE + sina smatani + cosa
h
P . 2« L a a « a a 2 a
— - + — — — _ Sy — — —_ —
1 - 2sin 3 251n2c052tan2 2sm2cos2 + | 2cos > 1 tan;
26‘( a a a a a a a 20(
B a a«a o a o «Q O U T Sy L
|~ |2cos™5 — 1 Jtan; + 2sinscos; ZSln2 251n2(:052tan2 1 — 2sin >
p
20’ 20’ a a a a (04
— 9cin2e 4+ 9cin2e i e s + D s — tan—
1 — 2sin > 2sin 5 Zszcos2 ZSIHZCOSZ tan2
= a a a o o 2(1 Z(X
i e AN e 4 Jeinerac s Jein2e 4+ 1 — Jein2e
251n2cos2 tan2 251n2cos2 2sin > 1 - 2sin >
h
p
(04
1 —tan2
= a
tan2 1
h

Thus, from (1) and (2) ,we get L.H.S=R.H.S
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Q19 A trust fund has P 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 P 30,000 among the two types of bonds. If the trust fund
must obtain an annual total interest of:

(a) P 1800

(b) P 2000

Answer. (a) Let Rs x be invested in the first bond. Then, the sum of money invested in the second
bond will be P (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 P 1800, we have:

5

100
7

100

Principal x Rate
[x (30000 - x) | _ ]

= 1800[ S.I. for 1 year = 100



5¢ 7(30000-x)
= T00 " 100 " 1800
= 5x + 21000 — 7x = 180000
= 210000 - 2x = 180000

= 2x = 210000 - 180000

= 2x = 30000

= x = 15000
Thus, in order to obtain an annual total interest Of P 1800, the trust fund should invest P 15000 in
the first bond and the remaining P 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 P (30000 — x).
Therefore, in order to obtain an annual total interest of P 2000, we have:

[x (30000 - x) ] = 2000

5x  7(30000-x)

= 0t 100 2000

= 5x + 210000 — 7x = 200000

= 210000 - 2x = 200000

= 2x = 210000 - 200000

= 2x = 10000

= x = 5000
Thus, in order to obtain an annual total interest of P 2000, the trust fund should invest
P 5000 in the first bond and the remaining P 25000 in the second bond.
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Q20 The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10
dozen economics books. Their selling prices are P80, P60 and P40 each respectively. Find the total
amount the bookshop will receive from selling all the books using matrix algebra. Assume X, Y, Z,
W and P are matrices of order 2 x n, 3 x k, 2 x p, n x 3 and p x k, respectively. Choose the correct
answer in Exercises 21 and 22

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 P 80, P 60, and P 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
12[10 8 10] 60
40



= 12[10 x 80 + 8 x 60 + 10 x 40]
= 12(800 + 480 + 400)
= 12(1680)
= 20160
Thus, the bookshop will receive P 20160 from the sale Of all these books.
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Q21 The restriction on n, k and p so that PY + WY will be defined are:
(A)k=3p=n

(B) k is 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 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.
Since the number of columns in W is equal to the number of rows in Y, matrix WY is

well-defined and is of the order n x k.

Matrices PY and WY can be added only when their orders are the same.
However, PY is of the order p x k and WY is of the order n x k. Therefore, we must have

p=n.
Thus, k = 3 and p = n are the restrictions on n, k, and p so that PY + WY will be
defined.
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Q22 IIf n = p, then the order of the matrix 7X - 5Z is:
(A)p x 2
(B)2xn
(C)nx3
D)pxn

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 52 are of the order 2 x n.
Thus, matrix 7X — 52 is well-defined and is of the order 2 x n.
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Q1 Find the transpose of each of the following matrices:



Nl = Ul

(i)
-1
N
(11) [2 3]
-1 5 6
(i) [V3 5 6
2 3 -1

Nl = Ul

Answer. (i) LetA =
-1

1 -1 T 1 27
(ii) Let A = 5 , then A" =

3 -1 3
-1 5 6 -1 /3 2
(iii)LetLetA= [V3 5 6 [ thenaT=|5 5 3
2 3 -1 L6 6 -1
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-1 2 3 -4 1 -5
Q2IfA=| 5 7 9landB=| 1 2 0 [then verify that,
-2 1 1 1 3 1

()(A+B) =A+B
(il(A-B) =A - B

-1 5 -2 -4 1 1
Answer. A'=| 2 7 1| B=|1 2 3
1 -5 0 1

-1 2 31 [-4 1 -5 3 -2
HA+B=| 5 7 9|+ 2 9
11 -1 4



-5 6 -1

~A+B'=| 3 9 4
-2 9 2
-1 5 -2 -4 1 1 -5 6 -
A+B=| 2 7 1]+
3 9 1 -5 0 1 -2 9

Hence, we have verified that (A + B) =

-1 2 3 -4 1 -5 3 1 8
iA-B=|5 7 9|-[1 2 o]=[4 5 9
-2 1 1 1 3 1 -3 -2 0
3 4 -3
(A-B) =1 5 -2
8 9 0
-1 5 -2 -4 1 1 3 4 -3
A-B=12 7 11]=-l1 2 3|=|1 5 -2
3 9 1 -5 0 1 8 9 0

Hence we have verified that (A-B) = A - B’
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3 4
, -1 2 1
Q3IfA = |-1 2 ande[ L 5 3], then verify that
0 1

() (A+B) =A"+B
()(A-B) =A -B

Answer.
(i) It is known that A = (A)

Therefore, we have:

3 -1 0
A‘_4 2 1
B = 2

[ 1 3




3 -1 01 [-1 2 1 2 11
A+B‘421_+123_544

5 &
L(A+B) =|1
1 4]
3 4 -1 1 2 5
A+B=]"-1 2]+ 2 2|=11 4
0 1 1 3 1 4

Hence we have verified that (A+B) = A + B’

) 3 -1 01 [-1 2 1] [4 -3 -1
(“)A_B:[4 2 1]_[1 2 3]:[3 0 —2]

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

Thus, we have verified that (A-B) =A - B
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-2 3

Q4IfA:[1 )

-1 0 ,
]andB:[ 1 2], then find (A + 2B)

Answer.

We know that A = (A)
]
A=
3 2
-2 1 -1 0 -2 1 -2 0 -4 1
LA+ 2B= + 2 = + =
3 2 1 2 3 2 2 4 5 6
A+ 2B) 4o
+ =
( ) 1 6
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Q5 For the matrices A and B, verify that (AB)' = B'A’, where



1
(1) A=1]-4 ,B:[—l 2 1]
3

0
(i) A = [1],B [1 5 7]
2

1 -1 2 1
Answer. (i)AB=| -4 [[-1 2 1]=]4 -8 -4
3 -3 6 3
-1 4 -3
(AB)=]2 -8
1 -4
-1
NowA' =[1 -4 3],B=|2
1
-1 -1 4 -3
~BA'=|2|[1 -4 3]=| 2 -8 6
1 1 -4 3

0 0 0 0
(i)AB=|1[[1 5 7]=|1 5 7
2 2 10 14
01 2
(AB)': 0 5 10
0 7 14
1
A':[O 1 2],3': 5
7
1 01 2
~BA=|5|[0 1 2]=]|0 5 10
7 0 7 14

Hence, we have verified that (AB)' = BA'
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cosa  sina
Q6If(i) A=

. ], then verify that AA=1
—sina cosa

sindk cosa

(i) A = [ , ] then verify that A'A = 1
—COosa SsIna

Answer. (i) A = [ .
—sina  cosa

, cosa —sina
A= .
sind cosa
, cosa —sina cosa  sina
AA=| . .
sind cosa —sina  cosa

[ (cosar)(cosar) + ( — sina)( — sina)  (cosa)(sina) + ( — sina)(cosa)

| (sina)(cosa) + (cosa)( — sina) (sina)(sina) + (cosa)(cosa)

cosa  sina ]

2 2

cos“a + sin“a sinacosa — sinacosa

sinacosa — sinacosa  sina + cos2a

1 0
10 1 -1

Hence, we have verified that AA = I

(ii)
sinad  cosa
A= .
—cosa sina

, sinad —cosa
A = .
cosa  sina

, sind  —cosa sind cosa
AA= ) .
cosa  sina —cosa  sina
sinad —cosa sind cosa
cosa  sina —cosa sina

2 2

sin“a + cos“a sinacosa — sinacosa

sinacosa — sinacosa  cos2a + sina

1 0
= =I1=1

0 1

Hence, we have verified that AA=1
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1 -1 5

Q7 (i) Show that the matrix A= | -1 2 1 |isasymmetric matrix.
5 1 3
0 1 -1
(ii) Show that the matrix A= | -1 0 1 |is a skew symmetric matrix.
1 -1 0
Answer.
(i) We have:
1 -1 5
A=]|-1 2 1]|=A
5 1 3
LA =A

Hence, A is a symmetric matrix.

(ii) We have
0O -1 1 0 1 -1
A=1]1 0 -1}]=-]-1 0 1 ]1=-A
-1 1 0 1 -1 0
A= -A

Hence, A is a skew-symmetric matrix.
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1 5

6 7 ], verify that

Q8 For the matrix A = [

(i) (A + A’) is a symmetric matrix
(ii) (A - A’) is a skew symmetric matrix

Answer.
, 1 6]
A7 s 7 |

_ S or1 57 1671 [2 11
WA+A=1g 7[5 7] |11 14

N 2 11 ,
. + = = +
“(A A) 11 14 A+A



N 0 1 0 -1 ,
@_A)_ -1 0] |1 o _"@_A)
Hence, (A - A') is a skew-symmetric matrix.
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0 a b
1 , 1 .
Q9Find§(A+A)and§(A—A),whenA= -a 0
-b -c O
0 a b
Answer. The given matrixisA=|-a 0
-b -c O
0 —-a -b
A=la 0 -c
b ¢ 0
0 a b 0 -a -b 0 0
A+A=]|l-a 0 cl+|a 0 -cl|-= 0 0
-b -¢c O b ¢ 0 0 0
0 0 O
1 ’
.'.E(A+A): 0 0 O
0 0 O
0 a b 0 —-a -b 0 2a 2b
Now,A-A' =|-a 0 c|-|la 0 -c|=|-2a 0 2
-b -c O b ¢ 0 -2b =-2¢ O
0 a b
—(A—A'): -a 0 ¢
-b -¢c 0
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Q10 Express the following matrices as the sum of a symmetric and a skew symmetric matrix:

3 s
“)[1 —1]



6 -2 2
-2 3 -1

2 -1 3
3 3 -1
i [-2 -2 1
-4 -5 2
r1s
(“')_—1 2

Choose the correct answer in the Exercises 11 and 12.

3 5 ., [3 1
Answer. Let A = 1 -1 , then A = 5 _q

13 s 3 6 6
Now,A+A =1 _1[*|s -1[7 |6 -2
1 , 16 6 3
tecp=3(a+4) =35 | |5 o
13 3
Now,P = =p

3 -1

1 A . . .
Thus,P = 3 (A +A ) 1S 2 symmetric matrix.

, 0 2
Now, Q = [_2 0]: -Q

1 r
Thus, Q = 5 (A -A ) is a skew-symmetric matrix.

Representing A as the sum of P and Q:

RN HH T R

6 -2 2 6 -2 2
(i)LetA=|-2 3 -1 thenA' =|-2 3 -1
2 -1 3 2 -1 3
6 -2 2 6 -2 2 12
Now,A+A = |- 3 -1|+]-2 3 -1|=]-4
2 -1 3 2 -1 3 4
12 -4 4 6 -2 2
1 , 1
LetP:E(A+A):5 4 6 -2|=|-2 3 -1

4 -2 6 2 -1

3

4
6
-2

4
-2
6



2 -1 3
Thus, P = (A +A ) is a symmetric matrix.
0 0 0
Now,Q = |0 0 O|=-Q
0 0 0
Thus Q = ( ) is a skew-symmetric matrix.

Representing A as the sum of P and Q:

6 -2 2 0 0 O 6 -2
P+Q=1]-2 3 —1]+[0 0 0)=|-2 3 -1
2 -1 0 0 O 2 -1
3 3 -1 3 -2 -4
{dii)letA=|-2 -2 1 |, thenA = 3 -2 -5
-4 -5 2 -1 1 2

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

1
3 —
6 1 -5 g
1 , 1
LetP:E(A+A):— 1 -4 —4l=| 5 -2
-5 -4 4 -
h
P |
1 5
3.2 72
, 1
Now,P'=| 3 -2 -2|=p
5
-5 -2 2
h d

]- r
Thus, P = 5 (A +A ) is a symmetric matrix .




Now,A-A'=|-2 -2 1|-|3 -2 -5
4 -5 2] -1 1 2
p
0 5
0 5 3 ?
1 , 5
LethE(A—A)z— 5 0 6[=|-5 o
-3 -6 0 ;

1 U . . .
Thus, Q = 5 (A -A ) is a skew-symmetric matrix.

Representing A as the sum of P and Q:

| 4 | | 4 b |
1 5 5 3
3 2 72 0 2 2
1 5
P+Q=|35 -2 -2 |+]-5 0 3|=
5 3
-5 —2 2 -3 30
] d ] d
(iv)

1 5 , 1 -1
LetA = 1 9 , thenA = 5 9

[l 51 [1 -17 [2 4
NowA+A=1_1 of[*]s 2|7 |4 4

| N2
LethE(A+A)= -

, 1 2
Now, P = 5 9 =P

]- r
Thus,P = 5 (A +A ) is a symmetric matrix.
, 1 5 1 -1 0 6
NowA=A=1_1 5|7 |s 2] |-6 o
-3

, 0
Now,Q=|i3 0 ]= -Q

1 N . . .
Thus Q = 5 (A -A ) is a skew-symmetric matrix.

Representing A as the sum of P and Q:




P+Q:[; §]+[—03 3]:[—11 3]:"‘
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Q11 If A, B are symmetric matrices of same order, then AB — BAis 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 matrics ,therefore , we have :
A'=AandB =B....(1)

Consider (AB - BA) = (AB) - (BA) [(A -B) =A - B']
=BA -AB [(AB)' = B’A’]

= BA - AB[ by (1)]

= - (AB - BA)

" (AB-BA) = - (AB - BA)
Thus ,( AB - BA) is a skew-symmetric matrix.
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cosa —sina ,
QI21IfA = [ . ], and A + A =1, then the value of «
sina cosa
Tt
A) g
s
B) 3
C)m
3n
D) 7

Answer. The correct answer is B.
cosa —sina

A= )
sinad  cosa

. cosa  sina
> A = .
—sina cosa

Now,A+A =1

cosa —sina cosa  sina 1 0
" | sine  cosa —sinad cosa 0 1



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

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

—

= cosa = 5 = cosg)

Q
1
Wl A

Page : 90, Block Name : Exercise 3.3

Q1 Using elementary transformations, find the inverse of the matrix.if it is exist-
1 -1
2 3

Answer.

1 -1
LetA = 9 3

We know that A = TA

[ ]l vk

1 171 [1 0
=lo 5|72 1 (R, - Ry~ 2R,)
49 [ 10 ( ) )
= = 2 1 A R2—>_R
_ - - 52
0 1 -
3 1
10 5 5
=1, (|71 2 1A (Ri~Ri+Ry)
5 5
3 1
N
LA =
5 5
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Q2 Using elementary transformations, find the inverse of the matrix.if it is exist-



2 1
1 1
Answer.

2 1
LetA = 11

We know that A = IA

Ll

[1 0 1 -1
[1 0] 1 -1
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Q3 Using elementary transformations, find the inverse of the matrix.if it is exist-

7]

Answer.

1 3
LetA = s 7

We know that A = TA

Lol b

131 [1 0

=1o 1] |2 1 [2 (R, - R, - 2R,)
‘101 [7 -3

>1o 1|72 1 A (R, - R, -3R,)

7 -3
coa-1
e[ 7]
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Q4 Using elementary transformations, find the inverse of the matrix.if it is exist-



2 3
5 7
Answer.

2 3
LetA = 5 7

We know that A = TA

2 3 10
15 7] o 1 A
[ 3 1
1 = -0 1
2 _ 2
= = A (R1—>2R1)
5 7 0 1
p 3! '1
1 5 5 0
0 3 —3 1
1 0] -7 3
=1, 1178 (A (Ri-Ry*3Ry)
2 2
10 -7 3
=10 1|7 |s 2 (R, - -2R,)
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Q5 Using elementary transformations, find the inverse of the matrix.if it is exist-
2 1
7 4

Answer.

2 1
LetA = 7 4

We know that A = IA

Ll ik



'1 . .
- = 1
2 _ 2
7 4] |o 1
p 1. 4 1
1 5 5 0
=1 =], | (R~ R-TRY)
0 5 3 1
1 0] [4 -1
= 1= 7 A (R1_>R1—R2)
0 5 -3 1
10 T4 -1
=1y 2|77 2 A (R, - 2R,)
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Q6 Using elementary transformations, find the inverse of the matrix.if it is exist-
2 5
1 3

Answer.

2 5
LetA = 1 3

We know that A = IA

SR
R

1

W v,
S NI

1

N~ N| WU
N| =



(1 0 3 -5

S| 1 A (R, = Ry~5R,)
0 3 -3 1
1 0] [3 -5

=lo 1|71 2 (R, - 2R,)
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Q7 Using elementary transformations, find the inverse of the matrix.if it is exist-
3 1
5 2

Answer.

3 1
LetA = 5 9

We know that A = Al

fa o]l Y]

111 1 0
‘1 01 [1 -1]

>, =Al ., (czacz—cl)
1 01 2 -1

=1, =Al ., (clacl—cz)
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Q8 Using elementary transformations, find the inverse of the matrix.if it is exist-
4 5
3 4

Answer.

4 5
LetA = 3 4

We know that A = TA



117 1 -1
117 [ 1 -1

=l 1|75 4 (R, - R,-3R,)
101 [4 -5

>l (1715 s 18 Ri~R-R,)
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Q9 Using elementary transformations, find the inverse of the matrix. if it is exist-

2]

Answer.

3 10
LetA = ) 7

We know that A = IA

L

103 1
1031 [1 -1

>1o 1|72 s A (R, - R, - 2R,)
107 [ 7 -10

=10 1|72 3P (R, - R, - 3R,)
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Q10 Using elementary transformations, find the inverse of the matrix. if it is exist-

]



Answer.

3 -1
LetA = 4 ’

We know that A = Al

3 -1 1 0
-4 2 =A 0 1
1 -1 1 0

b 2]:A[2 1] (Cy - ¢y +20,)

10 117
~ lo 2]:A_2 3 | (C2 - o)
o
1 0 13 1
=>[0 1]=A 5 (czqzcz)
2 3

Nl W N -
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Q11 Using elementary transformations, find the inverse of the matrix. if it is exist-
2 -6

b
Answer.

2 -6
LetA = [ 1 - ]
We know that A=Al
2 -6 1 0
Lo 2] i

2 0] 1 3

=11 1)1}, 1] (c, - c,+3¢,)

2 07 [-2 3
> 1o 1]74]1 o (c, - ¢ -¢,)
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Q12 Using elementary transformations, find the inverse of the matrix. if it is exist-

B

Answer.

6 -3
LetA =
-2 1

We know that A = IA

L

1 1
1 5| |z o 1
2 1_16
N B )
2 1] o 1
1
R N
> =1, A (Re-Ry+2Ry)

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.
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Q13 Using elementary transformations, find the inverse of the matrix. if it is exist-
2 -3
-1 2

Answer.



2 -3
LetA = 1 )

We know that A = 1A

2 -3 1 0
-1 2_01A
1 -1 1

1
> | 2]:[0 1]A (R, - R +R,)
1 -1 |1 1
= o R, +
=l 1|71 ofp Re-Rowy)
‘107 [2 37
=1 1] |1 2] (R, - Ry +R,)
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Q14 Using elementary transformations, find the inverse of the matrix. if it is exist-
2 1
4 2

Answer.

2 1
LetA = 4 2

We know that A = IA

[ea]-Lo ik

1
ApplyingR; - R; - 7R,, we have

[0 0 ] 1 -

= A
4 2 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.

N~
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Q15 Using elementary transformations, find the inverse of the matrix. if it is exist-



Answer. A

=1A

We know that A

<<
o o
© —H O
— © O
—_—
I
| aa——|
Mm Mo
M NN
_ [
NN

1_0
I
rhhhoeoe—
M O AN
P
N O© ™M
| —

1

0 [ (R, ~ Ry *RyandRy ~ Ry+2R,)

| —
—In —In o In
4_51_5 A
| |
1l
r—
— O o
S - O
—
S M
| — |

| co—— |
— o In
o — o
‘_100
| —— |



4 1
|
-1 0 1 ©0
1 1 1
= 0= -z 0 |A (R3—>§R3)
0 1 2 1 2
5 5 5
] d
»
2 0 5
-1.0 0 ° °
1 1
N 0l=1-5 5 oA (R, ~R,~Ry)
5 5 2
]
| 4 g
2 0 3
100 > >
1 1
>0t ol=]-5 5 o [a (R~ (1R,
00 1 L
5 5 5
h d
p g
2 3
"5 0 3
1 1
. -1_ | _=- =
sATh= -2 2 0
1 2
5 5 5
h d
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Q16 Using elementary transformations, find the inverse of the matrix. if it is exist-
1 3 -2
-3 0 -5
2 5 0



1 3 -2
Answer. LetA=|-3 0 -5
2 5 0

We know that A =TA

1 3 -2 1 0 0
-3 0 -5]=]0 1 01Aa
2 5 0 0 0 1

Applying R, —» R, +3R; and R; - R; = 2R, we have:

-11 1 01]A
-2 0 1

Applying R; - R; +3R3and R, - R, + 8R5, we have
1 0 10 -5 0 3
0 1 21|=|-13 1 8]A
0 -1 4 -2 0 1

Applying R; - R; +R,, we have:

1 0 10 -5 0 3
0 1 21|=|-13 1 8]|a
0 0 25 -15 1 9

1
Applying R - 5-Rj,, we have:

0 10 -5 0 3
1 21713 1 8],
3 1 9
1 "5 B ®

ApplyingR; —» R; -~ 10R;, andR, — R, — 2IR5,, we have:

P g
2 3
1 R— —_—
1 0 0 > 5
2 4 11
00 1 s
5 25 25
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Q17 Using elementary transformations, find the inverse of the matrix. if it is exist-

2 0 -1
5 1 0
0 1 3
2 0 -1
Answer. LetA = |5 1
0 1
We know that A =IA
2 0 -1 1 0 O
51 0]=]01 01a
0 1 0 0 1

1
ApplyingR; - SRy, we have:

1 1
10—5 500
1 o |7]lo 1 oA
1 0 0 1

ApplyingR, - R, - 5R; , we have:

1
1 0 3 5 0 O
5 — 5
z =\1_2 A
0 1 2 2 1 0
01 3 0O 0 1
h o h o

ApplyingR; —» R; - R, , we have:



1
1 0 -3 5 0 O
5 5
0 1 5 =13 1 0]A
1 5
0 0 5 5 -1 1
A d A d

1 1
1 0 -3 > 0 O
5 — 5
z =1_2 A
0 1 > > 1 0
0 0 1 5 =2 2
h o h o

1 5
Applying Ry —» Ry + 7Ry, andR, - R, - 7R3, we have:

1 0 O 3 -1 1
0 1 0l=1]-15 6 -5|A
0 0 1 5

-2 2
3 -1 1
A l=|-15 6 -5
5 -2 2
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Q18 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. 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 =1, 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 =1.
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0 1

Q1A= [0 0 ] show that (al + bA)" = a"l + na"~'bA, where I is the identity matrix of order 2 and



n € N.
Answer.

o 0 1

It is given that A = [0 0 ]

Toshow : P(n):(al + bA)" = a"I + na" 'bA,n € 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 forn= 1.
Let the result be true for n = k.
That is,
Now, we prove that the result is true forn=k + 1.
Consider

(al + bA)**1 = (aI + bA)X(al + bA)

(akI + kak~ 1bA)(a1 + bA)

= a1 + ka"bAI + a"bLA + ka*~ 'p%A?
= a1 + (k + 1)a"bA + ka* 1h%A2

e [0 1][0 1]: [0 0]:0

0 0J10 O 0 0
From (1), we have:
(al + bA) 1 = 1+ (k+ DdfbA + O

= a1 + (k + 1)d"pA

Therefore, the result is true forn =k + 1.
Thus, by the principle of mathematical induction, we have:
0 1

0 0],neN

(al + bA)" = a"I + na" 'bA where A = [
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Q2
1 1 1 3n—1 3n—1 311_1
A=|1 1 1| provethatA"=|3""t 3"t 31| henN
11 1 gn—1 gn-1 g3n-1

Answer. It is given that



1 1 1
A = 1 1 1
1 1 1
3n—1 3n—1 3n—1
To show: P(n):A" = gn-1 gn-1 gn-1 ,neN

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

31—1 31—1 31—1 30 30 30
p(1): | 371 317t 3t-h =30 30 30 )=

_

N = T

e = S =
I

3—1 31—1 31—1 30 30 30

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

3k—1 3k—1 3k—1
That is P(k): Ak = | 3k=1 3k-1 3k-1
3k—1 3k—1 3k_1

Now, we prove that the result is true forn=k + 1.
Now, AK*1 = A . Ak

1l
_ R

3.3k_1 3_3’(_1 3.3k_1
= [3.3k"1 3.3k"1 3.3k
3.31(_1 3.31(_1 3.31(_1
'3(k+1)—1 3(k+1) -1 g(k+1)-1
3(k+1)_1 3(k+1)_1 3(k+1)_1

q(k+1)=1 o(k+1)-1 5(k+1)-1

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

3n—1 3n—1 3n—1

A= |3"t 3l 3l e N
3n—1 3n—1 3n—1
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Q3

1 -1

3 -4
A= , then prove that A" =

Answer. It is given that

A

To prove: P(n):A" = [

-

1+2n —4n

n 1-2n

1+2n —4n
n 1-2n neN

], where n is any positive integer

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

Al _
P(1):A —[ )

1+

1

2 -4 3 -4
-2 |1 -1

-4

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

That is,

K 1+2k -4k
P(y:A"=| |, |neN
Now, we prove that the result is true forn=k + 1
Consider
ARl = Ak A

[1+2k -4k
| 1-2k

[3(1 +2k) — 4k —4(1 + 2Kk) + 4k
C|3k+1-2k -4k - 1(1 - 2Kk)
[3+6k—4k -4 -8k+ 4k
S |3k+1-2k -4k-1+2k
[3 +2k -4 -4k
S l1+k —1-2k
[1+2(k+1) —-4k+1)
] 1+k 1-2k+1)

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

An

[1+2n

n

—4n
1-2n

],neN
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Q4 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:
Now (AB - BA) = (AB) - (BA)' [(A ~B)=A - B’]
- BA -AB [(AB)' = B’A’]

= BA-AB )
= - (AB - BA) [ Using (1)]

-.(AB-BA) = - (AB - BA)
Thus, (AB — BA) is a skew-symmetric matrix.
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Q5 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 A" = A...(1)
Consider

(B'AB) {B (AB)}
(F)

[(AB)’ = B’A']

= BA(B) [(B’) = B]

=5(aB) [ Using (1)]

= B(AB)

(B’AB)' - BAB
Thus, if A is a symmetric matrix, then B'AB is a symmetric matrix.
Now, we suppose that A is a skew-symmetric matrix.

Then,
A=-A
Consider

(B'AB)' = [B’(AB)]' = (AB)'(B’)

(B’A')B = B(- A)B

- BAB

S (B’AB)' - - BAB
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'AB is a symmetric or skew-symmetric
matrix accordingly.
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0 2y -z
Q6 Find the values of x, y, z if the matrix A = | X ¥y  —z | satisfy the equation
X -y z
A'A=1
Answer.
0 2y 1z
Itis giventhat A= | X y ~zZ
X -y z
0 x x
LAy oy oy
z -z z
NowAA =1
[0 x x 1[0 2y =z 1 00
=>12r vy -yillx y -z|=10 1 0
lz -z z X -y z 0 0 1
'0+x2+x2 0+xy—xy 0-xz+xz 1 0 0
= | 0+xy—xy 4}/2+yz+y2 2yz — yz =10 1 0
| 0-xz+zx 2yz—yz-yz 72+ 72 0 0 1

%2 0 0 1 0
|0 6> 0 |=]|01
0 0 372 0 0

— O O

On comparing the corresponding elements, we have:
1
x?=1=>x= +

V2
- ~ 1
y"=1=>y= i%
> B 1
3ze=1=>1z-= iﬁ
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1 2 07310
Q7 For whatvaluesof x: [1 2 1]|2 0 1]||2]|=0?
1 0 2]Lx

Answer. We have:
1 2 07710

[1 2 1] 2 0 1 21=0
1 0 21]1lx

0
=>[1+4+1 2+0+0 0+2+2] 21=0

0
= [6 2 4][2]:0

= [6(0) + 2(2) + 4(x)] = 0
= [4 + 4x] = [0]
S4+4x=0
=>x=-1
Thus, the required value of x is —1.

X
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3 1

QslfA::[_1 ,

], show that A2 —5A +71 =0

Answer.
-1 2

) 3 17[ 3 1]
sA=AA= |4 o)

[33®+U-D 3()+1D) ]
- [—1(3)+2(—1) ~1(1) +2(2) |

9-1 3+2 8 5]
| -3-2 -1+4]| |-5 3

. LHS. =A2-5A+7I

:[—g g]_S[—Bl ;]”[; 2]

3 1
It is given that A =




8 57 [15 57 [7 0
“1-5 3] |-5 10] o 7
=7 0 7 0

= +

o ) lo o)

0 0

1o o0

=0=R.H.S
L A2-5A+71=0
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1 0 21Ix
Q9Findx,if[x -5 - 0 2 1 =
2 0 3J11

Answer. We have:

N

1 0 2][x
[x -5 —1] 0 2 1(l4|=0
2 0 3]11

:}[x+0—2 0-10+0 2x—5—3] 41=0
1

X
:>[x—2 -10 2x—8] 41 =0
1

=> [x(x-2)-40+2x - 8] =

= [x2—2x—40+2x—8]=[0]

> [x*- 48] = (0]

L X*-48=0
= x* =48
= x= +43

Page : 100, Block Name : Miscellaneous Exercise

Q10 A manufacturer produces three products x, y, z which he sells in two markets. Annual sales
are indicated below:



Market Products
I 10,000 2,000 18,000
11 6,000 20,000 8.000

(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
[10000 2000 18000] 1.50
1.00

= 25000 + 2.50 + 2000 % 1.50 + 18000 x 1.0
= 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 x 2.50 + 20000 x 1.50 + 8000 x 1.00
= 15000 + 30000 + 8000

= 53000
Therefore, the total revenue in market I isRs 46000 and the same in market II isRs 53000.

(b) The unit cost prices of X, y, and z are respectively given as Rs 2.00, Rs 1.00, and 50 paise.
Consequently, the total cost prices of all the products in market I can be represented in the form of
a matrix as:

2.00
[10000 2000 18000] 1.00
0.50

= 20000 x 2.00 + 2000 x 1.00 + 18000 x 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

= 6000 x 2.00 + 20000 x 1.00 + 8000 x 0.50



= 12000 + 20000 + 4000

= Rs36000
Since the total revenue in market II isRs 53000, the gross profit in this market is

(Rs 53000 - Rs 36000) Rs 17000.
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Q11
1 2 3 -7 -8 -9
X so that X 45 6|” ) 4 6

Answer.lIt is given that:

1 2 3 -7 -8 -9
Xasse]7[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.

1 a ¢
Now, let X = b g

Therefore, we have:
a c 1 2 3 -7 -8 -9
b d|ll4 5 6] |2 4 &6
atd4c 2a+5c 3a-+ 6c -7 -8 -9
e "2 4 6

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

Equating the corresponding elements of the two matrices, we have:
atd4c= -7, 2a+5c= -8,

b+4d=2, 2b+5d=4, 3b+6d=6

Now,a+4c= -7=>a= -7 —4c
s.2a+5c= —-8=> -14-8c+5c= -8
= —-3c=6
>c= -2

na=-7-4-2)=-7+8=1
Now,b+4d=2=>b=2-4d
S.2b+5d=4=>4-8d+5d=4

= -3d=0
=>d=0
b=2-4(0)=2

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

1 -2
Hence, the required matrix X is [ 5 0 ]
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Q12 If A and B are square matrices of the same order such that AB = BA, then prove by induction



that tAB" = B"A. Further, prove that (AB)" = A"B" foralln € N

Answer. A and B are square matrices of the same order such that AB = BA.
To prove: P(n):AB" =B"A,n e N
Forn = 1, we have:
P(1):AB = BA [Given]
= AB! = BlA
Therefore, the result is true forn = 1

Let the result be true forn = k.

P(k):ABK=Ba ......... (1)
Now, we prove that the result is true forn = k + 1

ABK*1 = ABK. B
= (BkA)B[ By(1) ]

= Bk(AB)[ Associative law ]
= BXBA) [AB = BA( Given)]

- (BkB )A [ Associative law ]

= B**1A
Therefore, the result is true forn = k + 1

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

Now, we prove that (AB)" = A'B" foralln € N
Forn = 1, we have:

(AB) = AB' = AB
Therefore, the result is true forn = 1

Let the result be true forn = k..

(AB)¥ = A"BX.. . (2)
Now, we prove that the result is true forn=k + 1.

ABK*1 = ABK. B
= (BkA)B [By(1)]

= Bk(AB) [ Associative law ]
= BXBA) [AB = BA( Given)]

= (BkB )A [ Associative law ]

=B"1a
Therefore, the result is true forn = k+ 1

Thus, by the principle of mathematical induction, we have (AB)" :Aan, for all natural

numbers.
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Q13 Choose the correct answer in the following questions:



a f 5
IfA= V- is such that A = I, then

(A)1+a”*+By=0 (B)1-a®+pBy=0
(C)l-a’-py=0 D)1+a*-Py=0
Answer.

ae[ ]
a0

|+ By aB-aB| [a®+py O
ay—ay By | o py+at [N

O o’ + By 0 [ro
B 0o py+a?| [0 1

On comparing the corresponding elements, we have:
a’+py=1

=>a’+fy-1=0

>1-a’-pfy=0
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Q14 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.B
If A is both symmetric and skew-symmetric matrix, then we should have
A =AandA = -A
>A=-A
>A+A=0
=>2A=0
>A=0
Therefore, A is a zero matrix.
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Q15 If A is square matrix such that A% = A, then (I + A)3 - 7A is equal to
(A)A (B)I- A (C)I(D)3A

Answer.



I+A)3-7A=13+A3+3[’°A+3A%I-7A
=I1+A3+3A+3A%-7A
=1+A2.A+3A+3A-7A [A2:A]
=]+A-A-A
=[+A2-A
=I+A-A
=1
L(I+AP-T7A=T
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