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Exercise 3.1 Page No: 64

1. In the matrix A

Write

(i) The order of the matrix, (ii) The number of elements,
(iii) Write the elements ais, az1, ass, azs, azs.

Solution:

(i) In given matrix,

Number of rows = 3

Number of column = 4

Therefore, Order of the matrix is 3 x 4.

(i) The number of elements in the matrix A is 3 x 4 = 12.
(i) aiz=element in first row and third column = 19

az1 =element in second row and first column = 35

as3 = element in third row and third column =

aza= elementin second row and fourth column = 12

a3 = element in second row and third column = 5/2

2. If a matrix has 24 elements, what are the possible orders it can have? What, if it has
13 elements?

Solution:
We know that, a matrix of order mxn having mn elements.

There are 8 possible matrices having 24 elements of orders are as follows: 1
X24,2x12,3%x8,4%x6,24x1,12x2,8x%x3,6x4.
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Prime number 13 =1x13and 13 x 1

Again,1 x 13(Row matrix) and 13 x 1(Column matrix) are 2 possible matrices whose product is

13.

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

Solution:

We know that, a matrix of order mxn having mn elements.

There are 6 possible matrices having 18 elements of orders: 1
x18,2x9,3x6,18x1,9x2,6x3.

Again, the product of 1 and 5or5and 1is 5.
Therefore, 1 x 5 (Row matrix) and 5 x 1 (Column matrix) are 2 possible matrices.
4. Construct a 2 x 2 matrix, A = [aij], whose elements are given by:

(i+j)
2

() a, =

Solution:

(i) Construct 2x2 matrix for

(i+7)
a. =

¢ 9]

Elements for 2x2 matrix are: ai1, a1z, az1, a2
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Foran,i=landj=1

(1+1)° (2)

=2

an =

o | 4

2 2

Foraw,i=1landj=2

(1+2)° (3

an =

v
| o

2

Foraz,i=2andj=1

Foraz,i=2andj=2

C(2+2)" _(4) 16

=8

27T 2 2
Required matrix is :

2 9/2

9/2 8

(i) Construct 2x2 matrix for

i
Q;=—
14 =
J5,
Elements for 2x2 matrix are: ai1, a1z, az1, a2

Forai,i=landj=1
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N
—
Il
el B
Il
1

Foraw,i=1landj=2

o |

Forazi,i=2andj=1

-’

,:2

)=

el L

Foraz,i=2andj=2

ay=—=1

| v

The required matrix is

(iif) Construct 2x2 matrix for

(i+27)
a.. —_———ee
¥ 2

Elements for 2x2 matrix are: ai1, a1z, az1, azz

Foramu,i=l1landj=1

(1+2) (3)
M= T

W

ro| \O

Foraiz,i=landj=2
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(2+2)° (4 16
2

021= = 2 =?=8

Foraz,i=2andj=2
(2+4)° (6)° 36

a22=_=l—=3—=18

The required matrix is

9/2 25/2
8 18

5. Construct a 3 x 4 matrix, whose elements are given by:
=i+
(i) %

) o
(i) ==
Solution:

(i) Construct 3.x 4 matrix for

a, =%|—3i +J

Elements for 3 x 4 matrix are: a1, aiz, ais, aia, a1, a2, az3, az4, asi, a3z, as3, A4

Forai,i=landj=1

(2)=1

- 1
an =3|-3+1|= SI-2|=

o | =
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Foraiz,i=landj=2

a, =—|—3+’|——| 1| —(1 =

v |

Fora, i=1landj=
1 1 e
Qs =":)'|—3+3|= ':)-|0|=';(0) =0

Foraus,i=1landj=4

| 1 (R |
a == 3+4=cf|=-(1)=5
Foraz,i=2andj=1
7 5
a1=—|—6+1|_—|—<| =( (5) =;
Foraz,i=2andj=
1
-—|—6+7|——|—4| ; =2
Foraz,i=2andj=
1 1 Ve, 3
ay =—|-6+3==|-3==(3)=2

Foraz, i=2and =4

1
G = 2|6 +4|= _|-v|__(:

Forasi,i=3andj=1

1 1 1
ay =;|—9+1|= ;'—Sl =;(8] =4



www.edugl'ooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

Foras,i=3andj=2

1 1 2 1_ ’
ax = |-9+2|=;|—/|=;(_;)=

2

v | -

For ass,i=3andj=3

1 gz 1 Lok . o
a_:_:=5|—9+3|—3|—6|—3[6)—3
Forass, i=3andj=4

1 1 |

2w

The required matrix is

F oz 0 =
2 2

S 4 3

2 2

s L 3 2
2 2

(if) Construct 3 x 4 matrix for

Elements for 3 x 4 matrix are: a1, a1z, ais, aia, a1, a2, az3, az4, asi, a3z, as3, A4
Foraiyi=1landj=1

@, =2-1=1

Foraiz,i=landj=2
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Fora,i=1landj=3
a;=2-3=-1
Foraus, i=1landj=4
a,=2-4==-2
Foraz,i=2andj=1
ay=4-3=3
Foraz,i=2andj=2
ay =4—-2=2

For azs, i=2andj=3
a,; =4-3=1
Foraz,i=2andj=4
a,; =4-4=0
Forasi,i=3andj=1
a,=6-1=3
Foras,i=3andj=2
a;=6-2=4

For ass, i=3 and j=3
a..=6-3=3

For ass,i=3andj=4
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The required matrix is

)

e o O
w

[y

|

W O

n
L8]

6. Find the values of x, y and z from the following equations:

—
—_—
\ !
o
N W
VRS S |
I
| s |
h—
gy

]

(i) x+y 2] [6 2
1 —
S+:z Xy | _5 8_
r1+}'+:— ER
(iii) S <
xX+2z =]
‘_ y+z | _'.7"_

Solution:
(i

[4 3] [» 2
M

Since both the matrices are equal, so their corresponding elements are also equal.

>

Find the value of unknowns by equating the corresponding elements.
4=y3

=zX

=1

(i) Since both the matrices are equal, so their corresponding elements are also equal.

Find the value of unknowns by equating the corresponding elements.
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xty =6 ...(1)

5+z=5=>2z=0

xy=8 ....(2)

From equation (1), x=6 -y

Substitute the value of x in equation (2)
(6-y)y=8

6y —y?>=8

ory2—-6y+8=0

(y-4)(y-2)=0

y=4ory=2

Put values of y in equation (1), x+ty =6 , we have x =2 and x = 4

Therefore,x=2,y=4and z= 0.

(iif)

Since both the matrices are equal, so their corresponding elements are also equal.

Find the value of unknowns by equating the corresponding elements.

x+y+z] {9

x+z 5

=
x+y+z=9..1)

x+z=5 ...(2
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y+z=7...(3)

equation (1) — equation (2), we get

y=4

Equation (3): 4+z=7=>z2=3
Equation (2) : x+3=5 =>x=2
Answer: x=2,y=4andz=3

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

|

Equate the corresponding elements of the matrices:

a-b 2a+c—_(—l
2a-b 3e+d| [0 1

L) n

Solution:

a-b=-1..(1)
2a+c=5..(2)
2a-b=0...(3)

3c+d=13 ...(4)

Equation (1) - Equation (3)
-a=-1=>a=1

Equation (1)=>1-b=-1 =>b=2
Equation (2) =>2(1)+c=5=>¢c=3

Equation (4) =>3(3)+d=13=>d =4
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Therefore,a=1,b=2,c=3andd=4

8. A = [aij]jm xn\iS a square matrix, if

(A)m<n (B) m>n (C) m=n (D) None of these
Solution:

Option (C) is correct.
According to square matrix definition: Number of rows = number of columns (m ='n)

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

{3x+7 5 0 y-2

. ) o, N

Ly+l 2-3x| LS 4 |

(A) .\':.T. y=7 (B) Not possible to find
-2 = =2

(C) y= tz?; (D)x=-;- Y=

Solution:

Option (B) is correct.

Explanation:

By equating all corresponding elements, we get

3x+7 =0=>x=-713

y—-2=5=>y=7

y+1=8=>y=7

2-3x=4=>x =-2/3

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

(A)27  (B)18 (C) 81 (D) 512 Solution:
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Option (D) is correct.
The number of elements of 3x3 matrix is 9.

First element, a_11 is 2, can be 0 or 1, similarly the number of choices for each other element
is 2.

Total possible arrangements = 2"9 = 512

Exercise 3.2 Page N80

1. Let

2 4 1 3 =
A= B= =
RS B S
Find each of the following:
i) A+B
(i) A-B
(i) 3A-C
(iv) AB
(v) BA

Solution:
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(iv) AB
2 4171 3] [20)H4(=2) 203)+4(5) _(—6 26"
3 20l=2 5| _ [3()+2(=2) 3(3)+2(5)| [-1 19]
(v) BA
13772 47 | U233 1#H)+3(2)| 11 10
2 513 2| _[(=2)2+5(3) (-2)4+5(2)| 11 2
2. Compute the following:
i) [a 57 [a b&]
+
-5 a| b a|
(i) [ g2+»? b3+c-”+ 2ab  2bc|
a+ct ad+b —2ac —-2ab
(i) (-1 4 -6] 12 76
g8 5 16 |+| 8 0 5
2 8 5| 324
(iv) -cos:x sin? x 5 sin’ x cos:x-
sinx  cos'x| |cos’x sin’x
Solution:
(i)
a b NE b a+a b+b]| [2a 25|
b al| |b a] _|-b+b a+a] |0 2a
(if)
a+bh* b+l i 2ab 2bc
dF+ct A+ | 2ac  -2ab
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a*+b+2ab b +cP+2bc
a+ct-2ac a+b-2ab

|(a+d)"  (b+c)
i (a—c) (a—b):

(iii)
-1 4 -6 12 7 6
8 5 16|+ 8 0 5
2 8 5 324
-1+12 4+7 -6+6
=| 8+8 540 16+5
2+3 8+2 5+4 |
11 11 0
={16. 5' 21
5 10 9
(iv)

2 vid .2 2
cos“x sin“x sin“x cos'x
b - + 2 2
sin“x cos X cos“x sin“x
{cos‘ x+sin“x  sin® x+cos” x}

e 2 2 2 AV
sSin” X+Ccos” X cos”  x+sin-x
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3. Compute the indicated products:

i) [ a b" a -»] (]l
{—b a_{b a} 2 [2 3 4]
3

ey

—_—
1
o =

|
W
[T .
I 1
o
(PSR ]
FOR 1.
(A

Wy 3 411 =3 57 M2 17
345 2 4 3 2[ i ; IJ
456/3 0 5] LN
: 7 —727
1 0
-1 0 2f.
Solution:
(i)

a ba -b _[a(a)%(b) a(-b)+5(-a)
[ J{b aJ_ b(a)*a(d) (-B)(-b)+a(-a)]
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1
2([2 3 4] = |2(2) 203) 2(4)
3 3(2) 3(3) 3(4)
23 4

=4 6 8
6 9 12

(i)

=5 58 _[l(w-z)z 1(2)+(=2)3 1(3)+r_-2)1}
] M 3 J‘ 2DH3(2) 2(2)+3(3)  2(3)+3() |

[3 -41
18 139
(iv)

2 3 &1 =3 5
34 5(0 2 4
4 5613 0 5

2+0+12 -6+6+0 10+12+20
=13+0%15 —=948+0 15+16+25
4+0+18 -12+10+0 20+20+30

4 0 42
=18 -1 36

2 -2 70
(v)

LR SR
(=T W R S}
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(Vi)
2 -3
3 =13 14 -6
I 0 |:=
-1 0 2 4 5
3. 1 -
1 2 =§] 3 -1 2] 4 1 2
5 0 2 4 2 5 0 3 2
1 -1 1] 5_[2 0 3 =2 3
4.1fA= ~ , B = - and C= then-compute(A + B) and (B -
C). Also, verifythat A+ (B-C)=(A+B)-C.
Solution:
Find A + B:
1 2 -3 3 -1 2
5 0 2(+[4 2 5
1 -1 1 2 0 3

4 1 -1
=lo 2 7
3 -1 4

Find B =C:
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J 1 2
4 2 5|-{0 3 2
2 3 =2 3
3-4  -1-1 2-2]

=|4-0 2-3 5-2
2-1 042 3-3
-1 =2 0

= R
1 2 »

Verify that A+ (B —C)= (A +B)-C

LH.S.=A+ (B-C)

1 2 -3] [-1 =2 0]
5 0 2|+/4 -1 3
1 -1 1 1 2 0

0 0 -3
= o = §
2 4. 3

RHS.=(A+B)-C
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= B I sa
i on [ |
|
T O -
(2 e Do
|
=
T
— .l_.
-+ O "
R A i

=1, =12

4-4

142 4-3

=1

L.H.S. = R.H.S. (Verified).

1
ol

- |
il sl wyoe
v o= v~
L ]

Il

o

E
1 1
wilen st|en cllen

— [ B B o |
Cl|eni = |tno~|en
1 J

I
.
S—
—

then compute 3 A - 5B.

Solution:

Find 3 A -5B=

)
—

o

ol
L

1
<+ |
(SN RSN NV

v~
]

w
|

r
wy |
—

ol en
L

1
s |tn e

cljen o

—|en ~|en
Ty

o

Wi
o e~y O
e
S
|
. 5 o
vy o= A
S B
_7. -
SRR
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6. Simplify
cosd cos@ siné +sin sind —cosf
: —siné cos@ cosd sin@

Solution:

Simplify first matrix:

cos@ sind cos” @ cos@sin
cosd| . = 2
—-sind cosf | |-sin@cosd cos” @
Simplify second matrix:
. [sin@ —cos@ sin® @ —sinfcos @
sin@ : = .
cos sin@ sin @ cos @ sin” @

Add results obtained from both the matrices, we get,

cos* @ +sin” @ cos@sin @ —sinfcos
—sinfcos @ +sin@cos cos’ @ +sin’ @

We know that, sin?x + cos2x=1

R

This implies,

0 cos@ sind i sinf —cosf@ | 0
in _
= —sin@ cos@ : cos sind |

7.Find Xand Y, if:

0

7 3
() x+\(:{2 SJanolx-\(: [0 i

W O
BV LMGa2aH |

www.edugl'ooss.c.om
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n o
ozt

[2 3 {—2 .
4
i)2x+3y="t %landax+2v="

Solution:

(i) Add both the expressions:

_[7 0] [3 0]
X+Y)+(X-Y)= | _ 5}10 N

10 0
=) g

10 07 5 0
12 87|14

Subtract both the expressions:

700130
wonaen=[] T2

[4 0}
2Y =
2 2

1

X =3

140] 2 0
=312 271 1
i
iy 2x+3v = -1 %100 gy and
5%
3X+2Y ="~ ...(2)

Multiply equation (2) by 3
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2 27 =6 6
9X+6Y:{l _{ﬂ —1<J

.......... (4)
Subtract equation (3) from (4)
-6 6] [46] [-10 0]
aN= |- 1
3 -15] |8 0] |-5 -15
_1j-10 0| |2 0
b R W
F 3] [ 1 OJ
8 Find X.if Y= *landax+y=L7 2
Solution:
[ 10]
Bela oY

Solution:

Solving left hand side expression, we get

1 3] [y 0] [2+y 6
2 HT | =
0 x| |1 2 1 2x+2

Now,
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Find x and y:
Equate corresponding elements of the matrices:
2+y=5=>y=3

2X +2=8=>x=3

10. Solve the equation for x,y,zand t and if

J[x 2] i_l -1 [3 5
..‘ +3 =31
Ly ¢ 0 2| |4 6

Solution:

J= £]. 1 —I} 3 5}
=| +3 =3

ly ¢] |0 2] |4 6
[2x 2_-‘+’3 -3] [9 15]
2y 2¢] |0 6| [12 18]
[2x+3 22-3 F 15
12y+0 2:+6] |12 18

Find x,y, zand t by equating corresponding entries:
2x+3=9=>x=3

2y=12=>y=6

2z-3=15=>2=9

2t+6=18=>t=6

"2} }'—11 TOJ
x| |+¥ = .
1. f 3 L 11 L5 lfind the values of x and y.

Solution:

www.edugl'ooss.com
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Find x and y by equating corresponding entries
2x—y =10 ...(J)

3x+y=5._.(ii)

Add both the equation,

5x=15=>x=3

Put value of x in equation (ii),

9+y:5:>y =4

zlr.\ .\:|_[ x 6 }+|: 4 .(+.\'j|

12. Given L= w1 =t 2wl [z+w 3 | find the values of X,y, zand w.
Solution:

% Y| X 6 2 4 x+y

1z ow o -1 2w I+w 3

x 3y x+4 6+x+y
z 3wl |=l+z+w 2w+3

Find x,'y, z and w by equating corresponding entries

(WSS |

IX=X+4=>x%x=2
3z=-1+z+w...... (1)
Jy=6+x+y..... (2)

w=2w+3=>w =3
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Put value of w in equation (1)
3z2=-1+z2+3=>2z=2=>z=1
Put value of x in equation (2) 3y

=6+2+y=>y=4

cosx -smx 0

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

Solution:

Change xtoy

cosy —-siny 0
Fly)=|[siny cosy O
0 0 1

cosx —sinx 0O|lcosy —siny 0
FOFY) = [sinx  cosx  O||sin vy cosy O
0 0 1 o 0 1

cosxcosy—sinxsiny+0 —cosxsiny—sinxcosy+0 0-0+0
sin xcos yv+cos xsin v+0 —sinxsin y+cosxcosv+0 0+0+0
0+0+0 0+0+0 0+0+1

cos(x+y) —sin(x+y) O

sin(x+y) cos(x+y) 0
0 0 1

= F(X+Y)

Hence proved.
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14. Show that

P ] A

(B
e

2 9=t 1 of [<1 ¥ o]t :
@y |0 1 0offlo =1 1{2{ 0-1 1llo 1 0
11 0il2 3 4 2 3 4fl1 1 0

Solution:

punsile b

Multiply both the matrices

6(2)+7(3) 6(1)+7(4)

_{' 1
33 34

[2 1}[5 -1]
RH.S.: L& &Ls 7

Multiply both the matrices

[5(2)+(-1)3 5(1)+(-1)4J

(5)+1(6) 2(—1)+1(7)]

5
(j5)+4(6j] 3(—1)+4(7]

_[16
139 2

2
3

n

L

L.H.S. #R.H.S.
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(S5

1 3lf-1 1 0
01 0l 0 -1 1
(j)LH.s: LI L ojLz 3 4

Multiply both the matrices

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

8 14J

I
|
— O
O'
[y
Lo Y

3
0
0

—1(1)+1(0)+0(1)  (=1)2+1(1)+0(1)  (-1)3+1(0)+0(0)
=10(1)+(-1)0+1(1) (0)2+1(-1)+1(1) (0)3+0(-1)+1(0)
2(1)+3(0)+4(1)  2(2)43(1)+4(1)  2(3)+3(0)+4(0)

R |

|
N S -
|
D) = -
B - O
| I |
R RS
—_ 0 e
— e N

L.H.S. #R:H.S.

15. Find A2=5A + 61, if A is

Ty

Lacnll| S R

[y
O W e
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Solution:

Find A2=AXA

Lasal S B S
[
O W e
=

(=T = B>}
|
2

N
Lol ST IS
[

O ) e
I
[y
o

Find 6l

Now,
10 0 5 6 00
5

5
"
A-5A +6l=|9 -2 15(+/0 6 0
B =1 =2 5 -5 0 006

oo
|

[y

o
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1 0 2
A=|0 2 1
16.1F 2 9 3 provethat A3-6A2 + 7A +21=0
Solution:
1 0 2]
A=|0 2 1
2 0 3
10211 0 2
A=AXA=|0 2 1|0 2 1
20 3|l2 03

1+0+4 0+0+0 2+0+6
=|0+0+2 0+4+0 0+2+3
2+0+6 0+0+0 4+0+9

8
5

5 0 8 30 0 48
6A=6|2 4 2 |=12 24 30
8 013) [48 0 78

A = 2X A
0 8711 0 2
= 4 511021
8 0 13 (|2 0 3
21 0 347
=12 8 23
34 0 55
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Now,
21 0 34 30 0 48 7 0 14 200
AL eR+TA+21=[12 8 23|12 24 30 |[+[0 14 7|+[0 2 0O
34 55| |48 0 78 14 0 21| |0 0 2
00 0]
=000
0 0 0]
Which is a zero matrix.
Therefore, A3 — 6A2 + 7A + 21 = 0 (Proved)
F -2} {1 0}
17.16A= L% “2land1=L% 1! find k so that A2= kA - 2!
Solution:
A? = kA - 2|
3 =21[3 -2] =2 0]
4 =2 2 2 1]
1 =27 M —2k-0]
4 -4| |4k-0 -2k-2
Equate all the corresponding values to find the value of k,
1=3k-2=>k=1
2=-2k=>k=1
4=4k=>k=1-4=
2k—-2=>k=1The
value of K'is 1.
0 —tang
2
tang 0
18. If A= 2 4 and | is the identity matrix of order 2,

R A{cosa -sinc[‘ show that

sin Ccos CZ_
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Solution:
_ o
0 —tan —
1 0
|+ A= ; 2
0 1 o
tan — 0
2
1 -tanz
2
tan — 1
2
&7
- 0 —tan —
0 2
I-A=. J— -
- tang 0
F) -
1 tanz
2
= o
- tan —
2 d
Now,
RH.S. =
g 1 i
(I_A)|:cosa —SinCZJ_ My Mcosa —sina
sin ¢ cos & -tan7 1 sin ¢ cos &

- 2 |

. (24 ’ o
c.osa+s1natan7 -smcz+coscztan—7-

§ o
smatan?+cosa

(94 4
—Cos atan7+sma

[ o . L« . o .«
COSCZCOS:‘FSIHC(SIHE —Ssin C(COS?‘}’COS(ZSIH?
- - -
o o
—_ COS— COS —
- 2 2
Lo, o ..« o
—COS(ZSln7+sm aCOS? sSin C(Sln?-%-COSC{COS?
a o
COS — C057

2
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(.. 1) ez B}
cos o—— —sin |, o——
{ 2] { 2 )
o
cos— cos—
_ 2 2
(. a) ' A
sin| & —— cos, o——
\ 2 ! { !
b
(o4
cos— cos —
2 2
o
cos— —sin —
2 2
cos— cos —
= 2 2
sin — cos —
2 2
cos— cos —
Ezer 2
- 27
1 —tan —
= 2
|«
l tan — 1
2
L.H.S

Hence proved.
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 thetrust.fund must obtain an annual total interest of:

(a) Rs. 1800 (b) Rs. 2000

Solution:

Let x be the investment in first bond, then the investment in the second bond will be Rs.
(30,000 — x).

Interest paid by first bond is 5% per year and interest paid by second bond is 7% per year.

Matrix of investment [x  30000-x]
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Matrix of annual interest per year is

100
1
100

To obtain an annual total interest of Rs. 1800, we have

Jd
[x 30000-x] @ =1800

100
[ 5¢  7(30000-x)
* L0 - 1800
1100 100
2 i
210000-2x _ o0

100

210000- 2x = 180000

X = 15000

The investment in first bond is Rs. 15,000

And investment in second bond is Rs. (30000 — 15000) = Rs. 15,000

To obtain an annual total interest of Rs. 2000, we have

5
[x 30000-x] l(;O = 2000
100
210000—2.»:= 2000
100
or X = Rs. 5000

The investment in first bond is Rs. 5,000

And investment in second bond is Rs. (30000 — 5000) = Rs. 25,000




WWW.edllgl'OOSS.COIﬂ

EDUGROSS |

WISDOMISING KNOWLEDGE

20. 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. Assume X, Y, Z, W and P are matrices of
order2xn,3xk,2xp,nx3andp xKk, respectively. Choose the correct answer in
Exercises 21 and 22.

Solution:
Let the selling prices of each book as a 3 x 1 matrix

;—80

60
140
Total amount received by selling all books

80 (80

!
12[10 8 10]|60|=[120 96 120]| 60
40 140

=9600 + 5760 + 4800
= 20160

Total amount received by selling all the books is Rs. 20160.

21. 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) pis arbitrary, k=3 D) k=2,p=3
Solution:

Option'(A) is correct.

PY + WY = P(order of matrix, p x k) x Y(order of matrix, 3 x k) + W(order of matrix, n x k)
Y(order of matrix, 3 x k)
Herek=3andp =n
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22.1f n = p, then the order of the matrix 7X — 5Z is:
(A)px2B)2xn(C)nx3(D)p xn Solution:
Option (B) is correct.

The order of matrices X and Z are equal, since n =p The

order of 7X — 5Z is same as the order of X and Z.
The order of 7X — 5Z is either 2xn or 2xp. (Given n = p)

Exercise 3.3 Page No: 88

1. Find the transpose of each of the following matrices:

i |3 (i)

1

i) r s
B3os 6
2 3 -1
Solution:
(i) 3
LetA=| 1 .ThenA':[S L —l}
2 2
-1
(ii) 1 al I 2
LetA= 2 3 , ThenA' — ] 3
-1 5 6 1 B2
iii
( )LetA: N 6| ThenA'=| 5 5 3
2 3 - 6 6 -1
[=1 2: 3] 4 1 =5
5 T 9 1 2 0
oA=L 1 Magnge=L1 3 Tlien verify that:
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(i) A=B)'= A'=B' (i) (A-B)'= A' - B

Solution:
-1 2 3] [4 1 -5 -5 3 =27
A+B=| 5 7 9|+ 1 2 05| 6 9 9
= 13 1) |=1 4 2
-5 6 =1
Now, (A+B) =| 3 9 4
2 9 2
Again,
1 5§ =27 T4 1 1
A+B=| 2 7 1 [+ 2 3
= F 1 -5 0 1
25§ =]
= | 33 9 4
2 '9 D
Proved.
-1 2 3] [4 1 -5] 31 8
() A-B=| 5 7 9o|- 12 ol 4 5 9
2 t 41 1 3 1 =3 =2 0
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3 4 -3
(A-B) =[1 5 -2
8 9 0
-1 5 =21 |41 1
B 37 Tl 12 3
2 1 1 -5 0 1
3 4 -3
=11 5 =2
g8 9 0
Hence proved.
3 4
-1 2 [-1 2 1]
¢ 2 | 2 3
.IfA’ = and B = 12 A then verify that:
(A~B)'=A+B'
(A = B)'= A| = B' (”)

Solution:
3

| SSI
20
| LRSS |

A:’3 -1 0

14 2 1
" B_’s - 01;—1 2 1
MESE B Y] kBB
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LHS:
2 5]

(A+B) =1 4
1 4]

RHS:

3 4711 2 5]
A+B'=1-12[+ 22| = |14

01 13| [14]
LHS = RHS
(ii)

3 -1 0] [-121] [4 -3 -1]
A’B_L 2 1}{1 2 3}{3 0 2]
LHS

r4 3
(AB)=|-3 0

=1 =D
RHS:

[3 4] [-11 4 3
A B= |- 2[-| 22|=|-3 o0

Lo 1] ] 1 3] J=1 =2]
LHS = RHS

2 3
1 2

R

Solution:
A.._A_’—z 1
AY= -[3 2}
FindA+2B

a5

N
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And

—4 5
(A+2B) = { 1 6J
5. For the matrices A and B, verify that (AB)’ = B’A’, where:

- 0
i
0 A= 11, B=[1 5 7]
L=
Solution: LHS
1 B 2
AB=|—4-12 1]=| 4 -8 -4
3 3 6 3
=i 4 =3
(AB)=| 2 _g8 6
1 -4 3
RHS:
= -1 4 -3
BA'=| 21 -4 3]=| 2 _g &
1 -4 3
LHS = RHS
(i)
07 0 0 1
AB=|1]1 5 7]=|1 3
2 2 10 14
LHS
0 I 2
(AB)= |0 5 10
¢ 7 14
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RHS:
1] 01 2
BA'=|5][0 1 2] ={0 5 10
7 0 7 14

LHS = RHS
6. (i) If A = then verify that A’A = I.

(i) If A = then verify that A’A = .

Solution:
cose sine || cosa  sino |
LHS. =AA'= ' .
—sin cos¢||-sina cosc |
cosaz -—sing| cosa sing |
“|sina cosc ll-sina cos& |
cos’ a+sin’ & COSCLsin ¢ —sin ¢Lcosc
| sinccosa—cososin o sin® & +cos” &
1 0 i
= ==RHS:
. 0 1
(i)
(if)
: sing cosc|| sing cosa
LHS. =AA= \ i
—cos¢ sing||—cosa  sinc |
_ sin ¢ +cos’ & sin o/COsC— cosgsin &
COS ¢sin ¢ —sin ¢cos cos’a+sin’ &

|10
=19 i =I=RHS.

[
|

[

o

N
LIS IR

7. (i) Show that the matrix A = - : is a symmetric matrix.
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0 1 -1

-1 0 1
. . | 1 -1 0. . ,
(ii) Show that the matrix A = - is a skew symmetric matrix.
Solution:
According to the symmetric matrix definition: A' = A

1 -1 5
Rl 2 = A
5 3

A is a symmetric matrix.

(ii) According to the skew symmetric matrix definition: A' = -A
o 1 -1 [0 -1 1]
A=l=1 0 1]|=]|1 0 -1
|1 -1 0] |-1 1 0]

A is a skew symmetric matrix:

P 5“
8. For a matrix.A = -0 "2 verify that:
(i) (A+ A’)is a symmetric matrix.

(i) (A = A’) is,a skew symmetric matrix.

Solution:

(i)



www.edugl'ooss.c.om

EDUGROSS

WISDOMISING KNOWLEDGE

s [1 5J
6 7
T L L] [2 1
6 7] |5 7] |11 14
wel 2. 11]
(A+A):[ el
b1 14| SATA

(A + A’) is a symmetric matrix.

(ii)

(A —A’) is a skew symmetric matrix.

9. Find 1/2 (A +A’)and 1/2(A - A’) when A is

T 0 a b
—-a 0 ¢
-5 —c¢ 0

Solution:
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0 a b 0 —-a -5
A=|_4 0 | thenA'=l, 0o —¢
5 —c 0 b ¢ 0
Now, A + A'is
0 a ][0 —-a -b] [0 0 0
—-a 0 c¢cl|+la 0 —c| =100 0
-5 —c¢c 0 b ¢ 0 000
So, 12 (A+A’)is
i 000 [0O0 O]
= 0 00|=000
“lo o o]l |00 o0
Again ,
0 a b 0 —-a -5 0 2a 2b
A-A=|-a 0 ¢|-la 0 =—-¢| =|2a 0 2
b —-¢c 0] |6 ¢ 0 =26 =2¢ 0
0 2a 25 0 a b
1RA-A)=12|24 0 2| =|-a 0
=26 =2¢ 0 -5 —c 0

10. Express the following matrices as the sum of a symmetric and skew symmetric
matrix:
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-2 =21
-4 -5 2
Solution:
(0 [3 5 3 1
Let A:{1 1 then, A':{ jl
e 5 -1

Symmetric matrix = 1/2 (A + A’)

Again,

Symmetric matrix + Skew symmetric matrix =

i e O

Which is A.
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Given matrix is sum of Symmetric matrix and Skew symmetric matrix .

(ii) 6 -2 2 6 =2 2
Let A='|=2 3 =1 |then, A=|=2 3 =1
2 -1 3 2 =1 3

Symmetric matrix = 1/2 (A + A’)

6 -2 216 -2 20
=lm—2 8 Sha898 B i
2 -1 3 2 -1 3|
6 -2 2]
- 2 & =g
2 =1 B

6 -2 2 6 -2 2])

1
==f|=2 3 =lkj—|=2° 3 =1 ]
21 !
] 2 =L 3 2 = 31)

0 0 0]
=000
10 0 0]

Symmetric matrix +. Skew symmetric matrix =
6 -2 2 0 0 0 6 -2 2
-2 3 -1+ 0 0 0|=|-2 3 -1
2 —1 3|1 {0 0 0 2 -1 3

Which is A.

Given matrix is sum of Symmetric matrix and Skew symmetric matrix .



WWW.Edllgl'OOSS.CO]]]

EDUGROSS

WISDOMISING KNOWLEDGE

(iii) § B A I .y
Llet A=|2 -2 1 |thenA'=| 3 -2 -5
-4 -5 2 -1 1 2
Symmetric matrix = 1/2 (A + A’)
M3 3 1173 -2 -4
I | SO S O ST S 4 |
2| f
-4 -5 2] |-1 1 2|
g X 2
2 2
! -2 -2
2
o A
L 2 |
And Skew symmetric matrix = 1/2(A - A’)
M3 3 -11[3 -2 -4))
—eofl 8¢ 8 H B s ]
21 r
U=+ -5 2] |1 1 2]
b 2 o3
2 2
— -5
= 0 3
3
= -3 0
Symmetric matrix + Skew symmetric matrix =
) & T p c
3 1 i 0 x 3
| 2 2 . 2 2 3 3 -
- =2 2 |+ -= 0 3 |=|-2 -2 1
2 2
5 3 —4 -5 2
- 2 2 -= =3 0
[ 2 1L 2 I




www.edugl'ooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

Which is A.

Given matrix is sum of Symmetric matrix and Skew symmetric matrix .

Wit asl 1 5w [2 7]
LetA-w_l | then, A =5 2

Symmetric matrix = 1/2 (A + A’)

ro| =
TV |
|
[ b
o n
| Lo o |
+
= 1
Loy
|
VY
]
s = sl
(15 B
ro b2
PPV S |

And Skew symmetric matrix = 1/2(A - A’)

1151 —1]\: 03
2|-1 2] [5 2]) |30

Symmetric matrix + Skew symmetric matrix =

[] 2] { : 3] [ ] 5}
+ =
2 2| |3 0 -1 2
Which is A.
Given matrix is sum of Symmetric matrix and Skew symmetric matrix .

Choose the correct answer in Exercises 11 and 12.
11. If A and B are symmetric matrices of same order, AB —BA is a:

(A) Skew-symmetric matrix

(B) Symmetric'matrix

(C) Zero matrix (S) ldentity matrix Solution:
Option (A).is correct:

12.

o COsSOL —sin@ y 3
If A=| cand A+ A" = L then the value of au1s
sino coso

An Bn
()6 ()3

. 3n
(C) = (D) —
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Solution:

Option (B) is correct.
cos¢ —sind +_ cos¢ sind 1 0
sin cosc —sinz cosz!| |0 1

2cos¢ 0 _l 0
0 2cosax| |0 1

By equating corresponding terms,

2cosa=1
T
C05a=COST
2

o=

wl

Exercise 3.4 Page No: 97

Using elementary transformations, find the inverse of each of the matrices, if it exists in
Exercises 110 17.

Solution:



WWW.Edllgl'OOSS.CO]]]

EDUGROSS

WISDOMISING KNOWLEDGE

1 -1
Let A= > 3

As we know, A=1A

2k

[R,—>R,-2R]

ER B

——
o—
s
| E—

]
N
L]

N |-

=

Therefore, s

N e | -

B

Solution:
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1 1‘_’0 1‘A
1 -1 |-12]7 [R,DR,-R|]
1 1] [0 1‘A
0 1]7[-1 27 [Ry>(-1)R,]
1 o] [0 -1
= A
0 1] |-1 2|7 [R,=2R;-R,]
A-l _ i 0 —1
ket B
.3
2 7
3.
Solution:

[a—y

3
LetA= 5 5

As we know, A = Al

37l
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Therefore, the inverse of given matrix is:

pcecs -7 3
| 5§ =2

5.

2 1

7 4

Solution:

Z: 1
LetA= {- 4J
As we know, A = Al

EHEFE

Again,
2 1] [1 0
11] |31 [R,—>R,-3R/]
[1 0] [4 —1‘A
1 ____7 2| [RI—>RI—R1]
(1 0] [4 1]
= A
0o 1] |-7 2 [R, >R,-R]
A _ [ 1
T g
6

Solution:
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Solution:
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)

As we know, A = |A

31 10}
= A
5210 1

o

LetA= {

(6 21 [2 0O

s 2]7|0 JA [R,>2R]

1 01_ 2 -1‘A

5 2/7lo 1] [R,»R-R,]

Solution:
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LetA= ?
e 4]
As we know, A = |A

45| 1 0
A
{3 1] |0 J

da

Solution:

LetA=[

o W

10J

As we know, A=A

AR A
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Solution:

LetAz{ 3 '1]
4 2

As we know, A = IA

3 -1] 1 0'A
-4 2|0 1

-4 2| [0 1 [R, 2R, +R,]
e e "

<4 2|70 1 [R,>(1R,]
1 -1] 1 =1

0 -2| [0 -2 A [R,>R,+4R ]
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1

g " 2

2 3

2

11.
2 -6
1 =2
Solution:
5
LetA= { =

> |
As we know, A = |IA
2 -6 1 0
I =2
1 1 1
2 0

e

=2 ]

L

| PATEALGELT )
e
7
G

o
[a—y
\
Il
r
Sl
bt bt
[} s A |
b
=
b '
!
| |
[y
&~
Ll

Solution:

LetAz{ @ "1’

=

As we know, A = IA

-

s s e
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2L e B
& =8 A 1
= 1J [0 1] [RI*ERIJ
—~ —1_ r1 T
1 T,Jz ]g 0 R
0 0 = 1 [R,—>R,+2R]
L 3 | 1R,

13.
[2 -3
Ll 2
Solution:
[ 2 -3
LetA=
-1 2

We know that, A = 1A
2 =3[ (1 O
= A
1 3
Applying: R, >R, +R,
1 -1 I 1
— A
23l i

Applying: R, =R, +R,

o 2l

0 1
Applying: R, >R, +R,
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14.

b=

Solution:

LetAz{?1 1}

2
We know that, A = 1A
2 1] 1 o0
= A
L ZJ {0 IJ

: 1
Applying: R, —->=R,

1l B

1 = 5 9
2|=| 2 lA

4 2 0 1]

Applying: R,—R,-4R,

17 1
1 5 = 0
2| =] 2 A
0 0 -2 1)

All entries in second row of left side are zero, so inverse of the matrix does not exist.

15.
2 -3 3]
2 2 3
3 -2 2
Solution:
2 -3 3
LetA=|2 2 3
3 -2 2

We know that, A= 1A

2 =33 100
2 2 3(=(010|A
3, =2 2 0 01
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Applying: R, >R, -R,
and R; > (-1)R,

1 -1 -1

2

LS N T

0
0

o W

—2
-

Applying: R,—R:-2R,
and R; >R,-3R,

nm 1 -1 -1 0
0 0 5|=1 21
0 -5 5 30

Applying: R, »R,-R
R;

(=]

(e

and R, Fia

|
l)llIJ ""Ill-' l).l.g

WWW.Edllgl'OOSS.CO]]]
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1
Applying:R; = R,

5
2, 3
10 0 5 5
1 -1 |= _l l 0 A
0 1 5 5
2 1 2
|5 5 all
- .
2, 3
5
ghal=l 24 0
5 5
2 1 2
|5 5 5]
16.
13 =2
-3 0 -5
25 0
Solution:
1 3 -2
LetA=—3 0 -3
25 0
We know that, A= 1A
13 -2 10 0]
-3 0 -5|=/010|A
25 0 001

Applying: R, - R, +3R,
and R, >R,-2R,

and R, &R,

1 3 =2 100
-1 4 |=[201[A
9 -11 310
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Applying: R, - (-1)R,

1 3 -2][10 0
0 1 -4|=|2 0 -1|a
0 9 -11] |31 0

Applying: R, >R, -3R,
and R; >R;-%R,

and 1
R.—>—R
S
M 0 10 -5 0 3
0 1 —4i= 2 0 -1 [A
0 0 1 3 1 9
5: 25 25
Applying: R, - R, -10R,
and R, ->R, +4R,
4 2 3]
100 5 5
010(=|_2 4 11| A
001 5 25 25
S R
5 25 25|
_ ) :
| 2 3
5 5
Aoz 4u
5 25 25
319
| 5§ 25 25 |

17.
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Solution:
20 -1
LetA= 51
01

Applying: R, >R, -2R,
and R, &R,
1 1 2] [=2 10
2 0 -1|=/1 0 O0|A
0 1 3 0 01
Applying: R, >R ,-2R,
and R, &R,
1 1 2 -2 1 0
3 5

0 1
0 -2 -5 0 0 1

Applying: R, >R, -R,
and R; ->R,+2R,

0 -1 2 1 =
0 1 3(=] 0 O 1A
0 0 1 Y =2 2
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Applying: R, >R, +R;
and R, > R,-3R,

100 3 -1 1
g 1 o956 =5 |A
001 |5 -2 2]
3 -1 17
A' =|15 6 -5
§ 9 3
18.

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

(A) AB =BA
(B)AB=BA=0
(C)AB =0,BA =1
(D) AB =BA =|
Solution:

Option (A) is correct.
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l.LetA=10 O]show that (al + bA)"= a™l + na"-1 bA where | is the identity matrix of

order 2 and n € N.

Solution:
Use Mathematical Induction:

Step 1: Resultistrueforn=1
(al +bA:)Y" =d'1+na"bA

Step 2: Assume that result is true for n = k

So,
(al+bA)" =a'l+ ka*'bA

Step 3: Prove that, result is true for n = k + 1 That
is,
(al+bA) =a"1+ (k+1)a"bA

L.H.S.;
(al+bA)™ = (al+bA)" (al+bA)
" (a"I+Azz"‘"le')|faI+bA)
= a"Ux1+ka*bAl+a"bAl + ka* 'b*A A
[0 1] [0 1]=O Here, A.A=
0 0''0 0 L
This implies

a1+(k+1)a'bA

=R.H.S:
Thus, resultis true.

Therefore, p(n) is true.
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37:-1 3 n-1 3*‘.‘-1—

| (G O |
A=l A=l Aan=l
1 1 1 X ) 3
A=l A=l An-l
1 1 1 2 J =)
2.1fA="L , prove that A*n = -,nEN
Solution:

Let us say, p(n) = A™n
Use Mathematical Induction:

Step 1: Resultis true forn=1

I

J
©
1

-]

3 111
p(1)=A=|3" 3° 3°|=[1 11
303 8 111

Step 2: Assume that result is true for n = k

So,

[3° 3 3] 1
p(1)=A=1{3" 3° 3°|= [1 1 1
3% 3% 3¢ 111

1 r—37\'-1 3:.‘—1 317-1

p(K)=A = ;&1 i1 e

Ak=1 ~E=1 A=l

3 3

Step 3: Prove that, result is true forn=k + 1

That is,
gt a8 k]
31' 3\ 3\
pe1) = At =3 3 3]
L.H.S.:

Ak+1 = Ak A
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3~.—l 3—1 35{—1 |’1 1 1
-1 -1 -1
3 3 3 111
3.(-1 Ak=l Akl j_l 1 1_
[ 2k 2k ak7]
2 2 Y3
Ak Ak Ak
=2 3 J
L AR R
3 2 2
=R.H.S

Thus, result is true.
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Therefore, By Mathematical Induction p(n) is true for all natural numbers.

i Zi
3.1fA=11 —1lthen prove that A*n

Solution:
Use Mathematical Induction:

Step 1: Result is true for n = 1.

A1=[1 —l;’tzn 1_—472171]:[2 :£1L

Step 2: Assume that result s true for.n = k So,

: Fﬁuzk —4k1
A" =
ko 1-2k

Step 3:/Prove that, result is true forn=k + 1
That is,

1+2(k+1)  —4(k+1) |
Ak (k+1) 1-2(k+1)

- [1 +n2n

—4n
1=2nl where n is any positive integer.
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L.H.S.

AL = Ak A
"1+2(L—+1) —4(k+1) ’F —4]
| (k1) 1-2(k+1j]J_ —IJ

Using result from step 2.

Sk+1-2k  —4k-1+2k

342k —4—4k‘
1+k  -1-2k

1+2(k+1)  —4(k+1) |
| (k1) 1-2(k+1)

{3-}-6k—4k —4—8k+4k]

=R.H.S.

Thus, result is true.

Therefore, By Mathematical Induction result is true for all positive integers.

4. If A and B are symmetric matrices; prove that AB — BA is a skew symmetric matrix.

Solution:
Step 1: If A and B are symmetric matrices, then A’=A and B’ =B

Step 2: (AB — BA)' = (AB) — (BAY
(AB — BAY'= B'’A’="A'B’ [Using Reversal law]
(AB —BA).=BA — AB [Using eq. (i)]

(AB — BA) = — (AB — BA)

Therefore, (AB — BA) is a skew symmetric.
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5. Show that the matrix B’AB is symmetric or skew symmetric according as A is
symmetric or skew symmetric.

Solution:

We know that, (AB) =B’ A’

(B’AB) = [B'(AB]' = (AB)' (B')

This implies, (B’AB) = B’A'B ..say equation (1)
If A'is a symmetric matrix, then A’ = A

Using eq. (i) (B’AB) = B'AB

Therefore, B’AB is a symmetric matrix.

Again,

If A'is a skew symmetric matrix then A’ =~—
Using equation (i), (B’AB) = B’(— A)B=—-B’AB
So, B'AB is a skew symmetric-matrix.

6. Find the values of x,y, z if thematrix A =

0 2y =z
x y —z‘
X -y z
Solution:

0 2y =z

x y —z]
Given matrixisA=lx —y Z

0 X X

\23’ y ﬂ’]
Transpose of A=A'=lz -z 2z

Now, A’A = | (Given)
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0 2y =z

X W o=z

X =¥ Z

0+x?+x*

0+x}'—.’<}'

0—zx+2x
This implies:

2% 0

0 6y

0 0 3
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satisfies the equation A’A = 1.
[1 0 0]

To find the values of unknowns, equate corresponding matrix entries:

We have,

1

2X2=1=>x=+2

1

6y2 =1 =>y = +6 and

1

322=1=>z=+3

7..For what value of x.

1
[1 2 1]|2
1

Solution:

2

0|0
1] 2
2| x
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O o W

=0

[0+4+4x] =0

Therefore, 4 + 4x =0 =>x = -1.

5 2
8.If A=1l-1 2] show that A2—5A + 71 =0.
Solution:

_[3 1113 1_718 5
AZ:AA‘[—1 2] -1 21" 53

3 11_ 715 5
5A:5[—1 2]_ —5 410

n=7ly 1160

Now, A>=5A +71=0

L.H.S.

A2—5A+7I=[—85 gl_[i 150]”[3 g
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[ 8—15+7 5-5+0
| 85+5+0 3-10+7
oo

00

R.H.S.

Hence Proved.

9.
1 0 2][x
Findx, if [x =5 -1]|]0 2 1|[4(=0
2 0 3|1
Solution:
X

[x-0-2 0-10-0 2x-5-3]/4[=0

X
[x-2 -10 2x-8]|4|=0
1

[(x—2)x-10(4)+(2x-8)1]=0
[x2—2x—=40x +2x—8] =0
[x2 — 48] = [0]

or X"2 —48=0=>x = +4/3_
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10. A manufacturer produces three products X, y, z, which he sells in two markets.

Annual sales are indicated below:

Market Products Products Products
[ 10,000 2,000 18,000
1 6,000 20,000 8,000

@) If unit sales 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.

Solution:

(@)
If unit sales prices of x,y, and z are Rs. 2.50, Rs. 1.50 and Rs. 1.00 respectively.
Total revenue in market | and Il can be shown with the help of matrix as: Basically Revenue

Matrix

i

n

' %7
|

110.000 2.000 18,0007l
6.000 20.000 8.000

\
o
L

b
n

- -

Solving above matrix, we have,

25.000+3.000 +1s=0001
| 15,000+ 30,000 +8.000

—46:0001
~ 53.000
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Therefore, the total revenue in Market | = Rs. 46,000 and in Market Il = Rs. 53,000.

(b) If the unit costs of the above three commodities are Rs. 2.00, Rs. 1.00 and 50 paise
respectively.

Total cost prices of all the products in market | and 1l can be shown with the help of matrix as:
Basically Cost Matrix

1’10=000 2.000 18.000
| 6.000 20.000 8.000

R el
e
[ e e )

Solving above matrix, we have,
(20,000 +2.000+9.000 l
12.000+ 20,000+ 4,000

i
31.000
36.000

g

-

From (a) and (b),

The profit collected in two markets is.given in matrix form as
Profit matrix = Revenue matrix — Cost matrix

(4@000 l
| 53.000

31,000 ‘_i’lstooo“
36,000 | |17.000

B | R

Therefore, the gross profit in market | and market Il = Rs. 15000 + Rs. 17000 = Rs. 32,000.

11. Find the matrix X so that X

F 31_’-7 -8 -9
456/ 2 4 6

Solution:

[

erx= e dl
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We have,
[a o1 2 3]_,’—7 -8 -9
lc dj|[456] ]2 4 6

a+db 2a+5h 3a+6b]| [-7 -8 -9
c+4d 2c+5d 3c+6d] | 2 4 6

Equate all the corresponding elements:
a+4b=-7..(1)

2a+5b=-8 ...(2)

3a+6b=-9 ..(3)

c+4d=2 ...(4)

2c +56d =4 ...(5)

3c+6d =6 ....(6)

Solving (1) and (2), we have'a=1and.b = -2
Solving (4) and (5), we have ¢ =2 andd =0

SoX= B _02]

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)" = A"B" for all n € N.

Solution:
Use Mathematical Induction, to prove AB" = B"A
Step 1: Resultis true forn =1

AB = BA
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Step 2: Assume that result is true for n = k
So,
ABk = BKA

Step 3: Prove that, resultis true forn=k + 1
That is,

ABk+1 = Bk+1 A

L.H.S.:

ABK*1 = AB*B

Using result of Step 2, we have
=BA B

- Bk+1A

=R.H.S.

Thus, by Mathematical Induction the result is true.
Again, prove that (AB)" = A"B"
Use Mathematical Induction:
Step 3: Resultis true forn=1
(AB) = AB

Step 4: Assume that result is true for n = k
So, (AB)k=AKBK

Step 3: Prove that, resultis true forn=k + 1
That is, (AB)k+1 = Ak+1Bk+1

L.H.S.: (AB)<*1 = (AB)* (AB)

= AKBX (AB) (using step 2 result)
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= Ak (BXA) B
=AK (ABY B

= (AK A) (B*B)
= Ak+1Bk+1

=R.H.S.
Thus, result is true for n = k+1.
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Therefore, by Mathematical Induction we have (AB)" = A"B" for all n € N.

- ﬁ}
13.1f A= L7 % is such that A2 =1, then:
(A) 1+ +B8r=0 (B) l-a"+6r=0

) " F=0 (D) 1+ei-pr=0

Solution:

Option (C) is correct.
2
< = I

@ Blle B] [N 0\
¥ —aJ y —al [0 1

[+ 0 _{1 01
0 pr+od] [0 1]
or al+fr=1

or 1-a’-pBy=0

14. If the matrix A is both symmetric and skew symmetric, then:

(A) Ais a diagonal matrix

(B) Ais a zero matrix
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(C) Ais a square matrix
(D) None of these

Solution:
Option (B) is correct.

15. If Ais a square matrix such that A=A, then (I + A)3 = 7A is equal to:

(A) A (B)I-A
O 1 (D) 3A
Solution:

Option (C) is correct.
Explanation:

As A2=A

Multiplying both sides by A,
AS=A2A=AA=A2=A

Again,
(I1+ AP -7A=13+A3+3IPA + 3IA2 - 7A

Using A% = A and A% =A, we have

=l+7A-7A=|




