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Exercise 3.1 Page No: 64

1. In the matrix A

35 19 9
q
35 -2 = 12
B <8 0
Write

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

Solution:

() 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 Ais 3 x 4 = 12.
(i) aiz=element in first row and third column = 19

az1 =element in second row and first column.=.35

az3 = element in third row and third column =

aza= element in second row and fourth column = 12

az3 = element in second row and third column = 5/2

2. If amatrix 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:
1x24,2x12,3x8,4x6,24x1,12x2,8x3,6Xx4.
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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 amatrix 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:
1x18,2x9,3x6,18x1,9x2,6x3.

Again, the product of 1 and 5or 5 and 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 = [ai]], whose elements are given by:

Solution:

(i) Construct 2x2 matrix for

Elements for 2x2 matrix are: a,;, @12, a1, a2
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Foran,i=landj=1

|'1+1:|: |'2:|: 4
d’llz = =?=;=_
Foraw,i=1landj=2

_|'1+2:|: _|'3:|: 9
R
Foraz,i=2andj=1

|'2+1:|: |'3:|: 9
Q’Elz = =T=?
Foraz,i=2andj=2

|'2+2:|: |'4:|: 16
aEE: 3 = 3 =?=S

Required matrix is :

2 9,2

(i) Construct 2x2 matrix for

Elements for 2x2 matrix are: a,;, @12, a1, a2
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Forai,i=landj=1
1

Foraw,i=1landj=2

Foraz,i=2andj=1

2
o, =—=2

21 1

Foraz,i=2andj=2

=1

3=

b | ka2

The required matrix is

1 1/2

2 1

(iif) Construct 2x2 matrix for

Elements for 2x2 matrix are: a1, @12, a1, a2
Foran,i=landj=1
|'1+2:|: |'3:|: 9

a5 =

g g 2

Foraiz,i=landj=2
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C(1+4) (5) 23

d;

g 2

)
Foraz,i=2andj=1

|'2+2:|: |'-1:|: 16
2

{J’E:l: = 2 =?=S

Foraz,i=2andj=2
(2+4) (6 36

a22= — = — = =18

7 " 22

The required matrix is

9/2 25/2

8 18

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

a =%|—3:'+j|
an -
=M 7
(i) =
Solution:

(i) Construct 3 x 4 matrix for
a; = l|—3:’ + j|
©2

Elements for 3 x 4 matrix are: a1, @12, @13, A14, A21, A22, A23, A24, 31, A32, 33, A34

Forau,i=l1landj=1

1 1 1..,
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Foraiz,i=landj=2

a =33+ 2= Hl=3(0=3
Foras,i=1landj=3

@ =315 +31=3pl=3(0)=¢
Foraw, i=1landj=4

@ =334 =3 0)=3
Foraz,i=2andj=1
“‘n=%|ﬂ5+1l=%l—5l=%[5f}=§

Foraz,i=2andj=2

ay =L -6+2) =24l @)=2
-2 2 2

Forazs, i=2andj=3

1 1 1.,
ay =2-6+3|=2|3[=203)=

b | e

Foraxs, i=2andj=4

1 1 |
Q4 =E|_6 +4|=E|_2|=§[.2.]=1

Forasi,i=3andj=1
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a, =%|—9+1|=%|—3|=%[‘_3_‘] =4
Foras,i=3andj=2

Gy =29 +2|= 27| =2 (7) =2

Forass,i=3andj=3

a_:_::l|_9+3|:l|_5|:l['5'] =3
2 2 2

For ass, i=3andj=4

1 1, . .. 5
ﬂ34—§|_9+—1‘|=5_3—§[d_ —E
The required matrix is
L o 1

2 2
i 7 E |
2 - 2
s L5 2
2 2

(ii) Construct 3 x 4 matrix for

a.=2—j

Elements for 3 x 4 matrix are: a4, @12, @13, A14, A21, A22, A23, A2a, A31, A32, 33, A34
Foran,i=landj=1

a,=2-1=1

Foraw,i=1landj=2

a,=2-2=0
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Foraiz,i=l1landj=3

ay=2-3=-1

Foraiws, 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
ay =4-3=1
Foraz,i=2andj=4
@, =4-4=0
Forasi,i=3andj=1
a;,=6-1=3
For as,i=3andj=2
a;,=6-2=4
Forass,i=3andj=3
Qs =6-3=3

Forass, i=3andj=4

A, =6-4=2

The required matrix is
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M o -1 =27

3 2 1 0
5 4 3 2

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

R Vv Z
W) =7 <
lx 3] |1 5]
fx+y 27 [6 2]
(i) | =lc ol
|5+z x| |5 B]
[x+v+z| [9]
LDR -y
| y+z | 7]
Solution:
(i)
4 3 ¥ z
x 5]7]1 s

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

Find the value of unknowns by equating the corresponding elements.

X Wb
I
PN <

(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.

(ii)

Since both the matrices are equal, so theircorresponding elements are also equal.

Find the value of unknowns by equatingthe corresponding elements.

Tx+v+z| [9
x+z |= 5‘
| yv+z | 7

x+y+z=9..1)
x+z=5 ...(2)

y+z=7..3)

equation (1) — equation (2), we get
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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:

a—bh la+c -1 =

2a-b 3c+d]| |0 13_'

Solution:

Equate the corresponding elements of the matrices:
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

Therefore,a=1,b=2,c=3andd=4

8. A = [aij]m xn\ iS @ square matrix, if

(A)m<n(B)m>n (C) m =n (D) None of these
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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 51 7o v=2]
Lyl 2-3x|7(8 4 |

v

=]

(A) 'T:T' y=7 (B) Notpossible to find

2 = =2
{C) v=1, 'T:_T (D) AT ¥E
Solution:

Option (B) is correct.

Explanation:

By equating all corresponding elements, we get

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

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 (©) 81 (D) 512
Solution:

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 = 279 = 512
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Exercise 3.2 Page No: 80

1. Let

sy tlels i ]

Find each of the following:
()A+B

(i)A-B

(i) 3A-C

(iv) AB

(v) BA

Solution:

()A+B

2 4 1 3] J2+1 4+3] [3 7
3 217 2 5| 7 {322 24571 7

(i) 3A - C

2 4] [=2 5 6 127 [=2 5] [6+2 12-5 g 7
3 - - = =
32 34:95J|'_34J 9-3 6—4 6 2

(iv) AB
T2 e e
(v) BA

Ll

Lad
| RS £
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2. Compute the following:

(i) [a b} [a b
+
-5 a b a

(i) T giep? b:+c:_+[ 2ab

a+c’ a+b| |[“lac

(i) [-1 4 -67 12 76

g 35 6|+ &8 0 5

2 B 5 3 2 4

(M [eos?x  sin?x| [sin?x

5 7 + 2

_siﬂ‘ x cos™ x cos™ x
Solution:

(i)

a b NE b a+a b+b] |'2a 2b
b al|l |b a| _|-b+b a+c;r|_|_EI 24

(ii)

2bc
—2ab

Ccos™ x
sin” x

[a:+b: b:+c:} {Zab 2be ]
+

a +ct  a +b

[a:+b:+2ab b3+.:3+2.h.:J

a +c'—2ac o +b —-2ab

—2ac  —lab ]|

Class - Xl _ Maths
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(i)
-1 4 -6 12 7 6
g 5 |+ & 0 5
2 B 5 3 2 4

1412 447 646
=| 8+8  5+0 1643
243 8+2  5+4

11 11 0
=(16 5 21

510 9
(iv)

[caﬁ‘x ﬁin‘x:| sin®x  cosTx
+

sin“x cosx| | cosTx  sinT x|

cos x+sin x  osin” x4+ coss x—‘
R 1 2 y -
SInT X+ COSTX COST XS XY
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3. Compute the indicated products:

Wla &51a —b (i) [1
-5 a__b a 2[2 3 4]

—
—
| —|
—
o)
i
b =
[ ]

=210 3
2 3 1

Lid

lad ==
[ R ]

frer)
=
—
— 1
dm L 2
[ PR A Y
o R B 4
I
— 1

Solution:

M HENE!

_|a*+b" -2ab
Lo -4

1
L B e
|

[ |

[ -]

[}

e

[e——

I
L) s =
T
(] [ [ )
. S’

L T W

a(a)+b(p)
~b(a)+a(d)

3

a If_—b:I +h I':—c;rj
(—b){<b)+a(-a)

Class - Xl _ Maths
Ch. 3 - Matrices
NCERT Solutions
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(i)

1 -2]1 2 3] _ [1(1J+(—313 1(2)+(-2)3 1(3J+—3J1}

PR PR I P e

3 -4 1
{s 13 9}
(iv)

23 41 -3 5

34 5[0 2 4

456/3 05

3+0+15 -9+8+40 15+16+25
4+0+18 -12+10+0 20+20+30

r+0+12 —6+6+0 10+12+20]

14 0 42
=[18 -1 36
22 -2 70
v)
21 V4
3_}[101}_ <
-1 2 1] -
-1 1 Lz:o_

(vi)

2 -3
3 —-13 14 -6
-1 0 2 4 5
31
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1 2 -3 3 -1 2 4 1 2
5 0 2 4 2 5 0 3 2
— i
4. 1f A= b l,B: 203 andC:1 - 3thencompute(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 2 0 3

11 -1
=9 2 7
3 -1 4
Find B - C:
3 -1 2] [4 1,/2]
42 5|-0 3 2
2 0 3| (1 -2 3
3-4  -1-1 2-2
=/4-0 2-3 352
2-1 042 3-3
-1 -2 0
=4 -1 3
1 2 0
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Verifythat A+ B-C)=(A+B)-C

LHS.=A+(B-C)

1 2 -3 -1 -2 0
5 0 2|+ 4 -1 3
1 -1 1 1 2 0

0 0 -3
“l9 -1 s
2 1 1

4-4 1-1 -1-7]

=lo-0 2-3 7-2
3-1 —1+2 4—3J
0 0 -3

=9 -1 5
2 1 1

L.H.S. = R.H.S. (Verified).
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Z g 2 2.3,
3 3 Al
eanll 2 4| pipnall 24
3 3 3 5 55
* Zp 8 7612
[ 3 3 s 5 5]

5.

then compute 3 A - 5B.

Solution:
Find 3A-5B:

2,3 23

3 3 5 5

124 (|124

313 3 3| 7?5 5 5

15, 2 762

| 3 3] |5 5 51

23 5 2 3 5 00 0
=1 2 4|1 2 4|=0 ‘
7 6 2117 6 2| [0 |
6. Simplify

p cosf siné? sing sinf/  —cos#
cos —sinf cos@? - cos sinf?

Solution:

Simplify first matrix:

[ cos @ sinﬂ} cos’ @ cos @sin @
cosf| . = .
—sin cosf? —sinf@cos cos” @

Simplify second matrix:
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~ |sin@ —cosé@ sin’ @ —sinfcos @
sin & . = .
cosd sind sin @ cosd sin® @

Add results obtained from both the matrices, we get,

cos’ & +sin” @ cos @ sin & —sin @ cos &
—sin@cosd +sinfcosd cos” @ +sin” @

We know that, sin? x + cos?x = 1

o ]

This implies,

P cosfl sind +sind sind —cosf 1 0
“BY _sing cosa| T | cos@  sing =[ |J

7. Find X and Y, if:

L]

Lid

I L&
MHX+Y=? Slandx-y= 0.3

[ B

[ ﬂ 24 -3]
: | <) SJ
@i 2x+3v= " " andax+ 2y = -
Solution:

(i) Add both the expressions:

7 0] [3 0]
(X+Y)+(X-Y)= L'J
2310 3]
10 0
2X =y gl
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Subtract both the expressions:

70 30
coo-an=[ M ]

F D}
2Y =
22

1[40 [2 0
=212 21711 1
[2 3
(i) 2X + 3Y = + 0 ....(1)and
3X+2Y:L > (2)

Multiply equation (1) by 2,

oo 4
(3)

Subtract equation (3) from (4)
-6 6] [4 6] [-10 0
[ e ol
3 -15] [8 0 -5 135

110 0] [=2 0
X235 Z15]7 a0 -3
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[3 2} ! 1 g}
8. Find X ify= " *landax+y=L7 2
Solution:
10

2X=| o |-

1 0] [3 2] [—2 -2
EK:_—a 2] |1 4 :[_4 _:}

12 -2 1 -
X34 s

2|4 -2 2 -1

Solution:

Solving left hand side expression, we get

[1 3} [1- o} {zﬂ- 6 }
2 +|- =
0 x 1 2 1 2r42

Now,

24y 6 |56
] 2v+2| |1 8

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

2X +2=8=>x=3
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10. Solve the equation for x,y, zand t and if

[ 2] .[1 =1 [3 5
2 | +3 =3|
l» #] 7|0 2| |46

(4]

Solution:

[x z] _[1 -1 .

g +3 =3

ly ¢] |o 3} |4 ﬁ]

[2x 2.:_-+3 -3 [9 15
2y 2] |0 6] [12 18

[2x+3 22-3] [9 15
2y+0 2:+6] [12 18

Find X, y, zand t by equating corresponding entries:

2X+3=9=>x=3
2y=12=>y=6
22z—-3=15=>7=9

2t+6=18=>t=6

H [—ﬂ 110]
X Ty =l g\
11.0f L 1] U306l the values of x and v.

Solution:
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Find x and y by equating corresponding entries
2x—y =10 ...()
3x+y=5..(ii)
Add both the equation,
S5x=15=>x=3
Put value of x in equation (ii),
9+y=5=>y =4

1 2w I+w 3

q|i_r _\“_ { x 6 ]+[ 4 |L-|-1:|
12. Given L= "1 L7% =¥ © 1, find the values of x,y, z and w.

Solution:

X \"‘ x b 4 I+v
3 T = + '

L W | {—] Iu'] [:+'-1' 3 ]
B3x 3v]| [ =x+4 6+x+ V]
13z 311'_|_'_—1+z+11' 2w+3 |

Find x, y, z and w by equating corresponding entries
IX=X+4=>x=2

3z=-1+z+w...... (1)

Jy=6+x+y..... (2)

3w=2w+3=>w =3

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

Put value of x in equation (2)

Jy=6+2+y=>y=4,
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cosx —sinx 0]
F(x)=|sinx cosx 0
13. If O 01 show that F(x) F(y) = F(x + ).
Solution:
Change xtoy

cosy —siny 0
Fly)=|siny cosy 0

0 0 1

cosx —sinx O|lcosy —siny 0
FEYFY)= |sinx  cosx O siny  cosy 0

0 0 1| 0 0 1

cos xcos yv—sinxsin v+0 —cosxsiny—sin xcosv+0 0-0+0
sinxcos y+cosxsin yv+0 —sinxsinv+cosxcosyv+0 04040

0+0+0 0+0+0 0+0+1

cos(x+y) —sin{x+y) O
=| sin(x+y) cos(x+y] O

0 0 1

=F(X +Y)

Hence proved.
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14. Show that
_Ts -1][2 1;;'2 1][5 —1'1
Dis 7il3 4]7[3 4ll6 7]

2 %ll<t & o] =t & @t :
@ (01 0lflo -1 1] 0-1 1)l0o 1 0
11 0f2 3 4 2 3 4|l1 1 0

[§¥]
L
]

Solution:

puns:le 7l o

Multiply both the matrices

5(1j+(—1j4}
(2)+7(3) 6(1)+7(4)

[2 1][5 —1”i
13 4fl6 7]

Multiply both the matrices

R.H.S.:

2(5)+1(6) 2(=1)+1(7) ]

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

[16 3
139 2%

L.H.S. # R.H.S.
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1 2 3|-1 1 0
01 00 -1 1
1 1 olj2 3 4

Multiply both the matrices

(i) L.H.S.:

-1(1)+1(0)+0(1)  (-1)2+1(1)+0(1) (=1)3+1(0]+#6(0)
= 0()+(-1)0+1(1)  (0)2+1(=1)£1(1) ~ (0)3+0(-1)+1(0)
2(1)+3(0)+4(1)  2(2)+3(1)+4(1)  243)+3(0)+4(0)
-1 -1 -3
"1 0 0

6 11 6
L.H.S. #R.H.S.

15. Find A2 - 5A + 61, if Ais

0 1
1 3
-1 0

Lann S R
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Solution:

Find A2=A X A

2 00 17172 0 1

201 3|2 1 3

1 -1 o0ll1 =1 0©

5 -1 2

"o -2 5

0 -1 -2

Find 5 A

2 0 1 0 0 5

512 1 3|-10 5 15

1 -1 0 5 -5 0

Find 6l

100

60 1 0

00 1

Now,
5 -1 2710 0 57600

)

AZ5A +6/=/9 -2 5 —10 5 15|+/0 6 0
0 -1 -2/ (5 -5 0| |oo0e
1 -1 -3
=1 -1 -10
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1 0
A=|D 2

= b

b

2 i 3 3 2 _
16. If -, prove that A°-=6A+7A+21=0

Solution:
1 0

=
I
=
-
=
I
[ T
o b2 =
il s
[ o T
[ T TS T
[P S

1+0+4 0+0+0 2+0+6
=10+0+2 0+4+0 0+2+3
2+0+6 0+0+0 4+0+9

5 0 87 [30 0 48]
6A%=6|2 4 5 |=|12 24 30 |
|48 0 78]

1
=,
i
[ T ]
Fan TR B R =
[N QS ]

21 0 34

Class - Xll _ Maths
Ch. 3 - Matrices
NCERT Solutions
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Now,
T210 34730 0 487 [7 0 147 2 0 0]
AL AR+ TA+21=[12 8 23|-[12 24 30 |+/0 14 7|+[0 2 0
134 0 55| [48 o 78] [14 0 21| [0 O 2]
00 0]
=|0 00
00 0
Which is a zero matrix.
Therefore, A3 — 6A2 + 7A + 21 = 0 (Proved)
3 -2 1 o]
(4 —2 | 1| .
17. 1fA=L “JlandI=L 4 find k so that A2 =kA = 2I.
Solution:
A2 = kA -2l
3o-2103 -2 [3 -2] [t 0]
| |=k |—2
4 =214 -2 |4 -2 |0 1]
1 -2 [3k-2 -2k-0]
| 4 ——1_|_'_—Uc—[] —2A——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=1
The value of k is 1.
0 —t;anE
2
{ tan — 0
18.1fA=L 2 -~ and | is the identity matrix of order 2, show that
. [cosex —sinc |
[+A=(1I-4A) .
TSN & CDEQ’_

Solution:
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o
] —tan —
1 0
|+A:{ }+ -
0 o
tan — 0
2
1 —tanE
_ 2
tan — 1
2
o
0 —tan —
1 0
l_A:LJ 1} 2
t;anE 0
2
1 t:anE
_ 2
- tan — 1
2
Now,
R.H.S. =
1 &4
(l-ﬂ) cose  —sin & B En3=rcus-:}.' —sin &
i o COS & __ b . sin o
W - |

) o
Cos &f+sin r:rtanT

o .
—Ccos ¢tan ?+51n0f

o . R
CDES!'CDE?-FEIHQ'EIH?

&
CoOs5—
5

. , o
—cu5r:!51n?+ sin QCDS?

&
COs5 —
q

—sin or +cos @'tan

k2

. o
SIHQtEIIT +C0s &

. o I
—sin ac05?+cuﬁﬂr5m =

&
COs5 —
P

. . & o
s1f G¥sin ?+c05r_’xc05?

[
CoOs5—
5

Class - Xll _ Maths
Ch. 3 - Matrices
NCERT Solutions



2 w Cl - XIl _ Math
édsecu m! a(sttSL 3- M_atr?ce:

EDUCATION NCERT Solutions
..-' 0:".: I -.- 0:‘:
cos, (f—— —sin E——
| 3 | 3 |
o o
Cos— Cos—
_ 2 2
I i/ c{"': ra 6{"':
sin. & —— cos, & ——
| 7 | | 3 |
o
, cos— cos—
2 2 i
- _
Cos— — 511 —
2 2
o o
Ccos— cos —
= 2 2
o o
g1 — Ccos —
2 2
o o
Ccos— cos —
| 2 2
_ o
1 —tan —
= 2
o
{tan — 1
L 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 the trust 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]

Matrix of annual interest per year is
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2
100
7
100

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

2
b 300004 100 |~ 4800
7

100

[ 5x 7(30000-x

/| = 1800
| 100 100 |
2 Iy
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

2

[x 30000-| 100 |_ 2000
7
100
210000—23:: 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
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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 order 2 x n, 3 x k,
2xp,nx3andp xk, 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

40}
Total amount received by selling all books

780 [807]
12[10 8 10]/60 [=[120 96 120] 60

40 | 40

=9600 + 5760 + 4800
= 20160

Total amount received by selling all the books is Rs. 201.60.

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

22.1f n = p, then the order of the matrix 7X — 5Z is:
(A)px2(B)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)
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Exercise 3.3 Page No: 88
1. Find the transpose of each of the following matrices:
i 5 ii
(i) | (i) [' _I}
2 2 3
~1
(i) 5 6
V3 s 6
2 -1
Solution:
() X ] ;
LetA=| 1 - L
5 | Then A'= [5 > 1J
~1
(i) -1 | 2
Let A= 5 S*Thenﬂu" 1 3
-3 6| S 2
I
( }Letﬁ.: J3 5 6 |, ThenA™=.| 5 5 3
23 -1 6 6 1
-1 2 3 41 -3
57 9 1 2 0
_|2 1 _l 13 1 : _
2. 1fA= and B = then verify that:

(i) A+B)'= A=B' (i) (A-B)=4A-B

Solution:
1 2 3] -4 1 -5 = 3 -2
(A+B=| 5 7 ol4/ 1 2 0|7 6 9 o
21 1 1 3 1 1 4 2
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Now, (A+B)’

I
il
[ SR

Again,

+

un)

I
| I
b =
b L
[SSE— l
| g

+
bho— L
Lo TN SN SY

=L

Proved.

| Sy .

{”} J'E'h‘B: z 7 ol - 1

a
-3

I
| g
[
bt
[
Lid
=
|
o= (%]
L =t
]

|
—
L
|
| ]
==
| Sy
[P
1

A
—_
—

I
Ly =
[
—t
O —

=B
|
.

Hence proved.

|
[
g 4=

=k

|

then verify that:
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i)(A7B)'=A~B
(”) [::'5'; - Bj': :ﬁxl - BI

Solution:

andB=

1
e
| (R
[ |

|

>
I
|
i
= g e

=
+
wn)
"
1
e
I
[—y
(S
I
+
| —— |
- -
[ R ]
(PR —
'

I=
+
we)
S
I
N,

RHS:
3 .
A+B'= 1
0

L I =
+
| ]
| ]
I
1]
o e m

LHS = RHS

(ii)

a.g=]? "1 O_[
4 1 |1

LHS

[
Ll |
[T
Il
| —— |
L e
=
Lid
Lo
| Ry Y
[T

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

RHS:

A B'= 4

[l e B =
I
[

Ld d e
|

I I

L S

I

| e I

LHS = RHS

-2 3

1 2

4, IfA’=[

Solution:
AV = A = -2 1
()= _[3 2}

FindA+2B

=2 1] [-1 o] [—4 1]
= +2 —

32 12 56
And

-4 5
{A+2E!}'={ 1 5}

5. For the matrices A and B, verify that (AB)’ = B’A’, where:
1

0 A= 4|, B=[121

Solution: LHS
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1 -1 2 1
AB=|—4|[-1 2 1]=| 4 -8 -1
3 3 6 3
-1 4 -3
(ABY=| 2 —3 ¢
1 -4 3
RHS:
-1 -1 4 -3
BA'=| 21 -4 3]5] 2 _g &
—4
LHS = RHS
(ii)
0 00 0
AB=|1]1 5 7]=1 3 7
5 2 10 14
LHS
01 2
(AB) = |0 5 10
0 7 14
RHS:
1 f0 il 27
BA= 1501 2]=/0 5 10
7 0 7 14]
LHS = RHS
6

(i) IF A= then verify that AA = .
(ii) If A = then verify that A’A = 1.

Solution:
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[ cos¢ sine || cosa sinex |
LHS =AA'=| '
'_—sinr_’x cosc | '_—sin ¢ cosd |
Tcoscr —sine|| cosa sine |
:'_sinor cos¢ || —sin¢  cosd |

COS (FSi OF — SiN (FCOs

. cos” & +sin” o
sin” & +cos” &

| sinccoso—cosarsin o

1 0
=0 1_|—|—R.H_S_

(i)

(if)
[ sing
sinﬂ:‘_' | —cos &

LH.S. = AA=|
_—CDS ok L

Cos er'_

cosct || sing

sifl ey

. sin® & +cos’ @ sinﬂfcnsﬂf—cnsﬂfsina|

'_cns CrSIN & — SIN (YOS cos® ar+sin® & )
_ ol
_'_CI 1_|—|—F-'..H.S.
(-1 A)
|—1 2 ll

is a symmetric matrix.
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-1 0], : ,
- is askew symmetric matrix.

(i) Show that the matrix A = -

Solution:
According to the symmetric matrix definition: A’

1 -1 =5
A=l 2 1|7 A
s 1 3]

A is a symmetric matrix.
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(if) According to the skew symmetric matrix definition: A' = -A
ro 1 -1 o -1 1]
A=|-1 0 1|=]1 0 -1
|1 -1 0] [-1 1 0]
o 1 -1
= —/-1 0 1
| 1 -1 0]
=-A

A is a skew symmetric matrix.

", verify that:

]

M
6

8. For amatrix A =
(i) (A + A’) is a symmetric matrix.

(i) (A — A’) is a skew symmetric matrix.

Solution:
(i) o
A= 1 :~|
16 7]
As A= ] 5|+1 6|=|F2 11
16 7] [5"3i Cld 14|
w211
(A+A') = _ :
111 14| SATA

(A + A’) is a symmetric matrix.
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(ii)

SR

(A+AY = [ 0 1} - (A+A)
-1 0

(A —A’) is a skew symmetric matrix.

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

0 a b
—a 0 ¢l
-5 —¢c 0
Solution:
0 a b 0 —a -4
A=|_g 0 | thenA'=14 0 —c:l
b —c 0 b c.0]
Now, A+ A’is

0 a b [0 Hay=b] To 0/0]

—c;f[:lt'.+c;f|:|—|::[:l[:l[:]l
- —-c 0| |b ¢ O] i_gggJ

So, 1/2 (A+A)is

1000 000
|0 0 0|={0 0 0
1o 00 000

Again ,

Class - Xll _ Maths
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0 a b 0 —a =5 0 2a 25
A-A=|l—-a 0 ¢|l—-la 0 -—-¢| = —2a 0 2c
- —¢c 0 b c 0 =25 =2 0
0 2a 2B 0 a b
1MRA-A)=12 -2 0 2| =|=-a 0 ¢
-2 =2¢ 0 -5 —c 0

10. Express the following matrices as the sum of a symmetric and skew symmetric

matrix:
Mrs s7 (@[e6e -2 2
1 =1 -2 3 -1
2 -1 3
- -5 2
Solution:

(i)

3 5 |'3 1
Let A= { _p/ then A'=7 |

Symmetric matrix = 1/2 (A + A’)

L

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

(R

b | =
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Again,
Symmetric matrix + Skew symmetric matrix =
3 3 0 2 3 3
=+ =
3 =1 -2 0 1 -1
Which is A.

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

let A= |2 3 _1|thenA=|-2 3 -1
| 2 -1 3 | 2 -1 3|

Symmetric m_atrix =1/2 (A: +A)

Te6 -2 2 6 -2 2

:% -2 3 -1 |+|=2 3—1’
L2 -1 3] 2-1 3]
T6 -2 27

R s T |
| 2 -1 3

Te -2 216 -2 2
1 |

=22 3 -1|-{-2 3 -1]
2 i
2 -1 3] 2 -1 3]
00 0]

=000

1000

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

Which is A.

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

(i) 3 3 —1 3 _2 _4
Let A= |2 -2 1 |then A'=| 3 -2 -5
-4 -5 1 -1 1 2

Symmetric matrix = 1/2 (A + A’)

T3 3 -1 3 -2 —4)
I N M R
7
4 -5 2| |1 1 2
i | -
= 3 — _2
2 2
l -2 -2
2
2 2
2

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

Class - Xll _ Maths
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T3 3 -1 3 -2 —4])
:l -2 =2 - 3 -2 =5
2
-4 -5 2] [-1 1 2]
FERE]
2 2
- 5
- - {0 3
3
-~ =3 0
L 2 i
Symmetric matrix + Skew symmetric matrix =
s L S|, s 3
1 2 2 2 2 3 3
> 2 —z+_% 0 3|=l2 2 <.
5 3 —4 -5 2
— 2 2 -— -3 1]
. 1L 2 i
Which is A.

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

(iv) 15 L1150
Let A | o/ then A =5 2

Symmetric matrix = 1/2 (A + A’)

|
—

||
+
|
L =
I
ba
| |
"-\.__ __-v-'-
I
| —
[
[

¥ |
= _|

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

1ffT15] 1 <17} _To3
200-1 2015 2! 130

Symmetric matrix + Skew symmetric matrix =

P K P
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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) Identity matrix
Solution:

Option (A) is correct.

12.
CcOs —sInoe : )
If A=| cand A+ A" =1, then the value of o 15
sin o cos o
A = B =
(A) 6 (B) 3
3
C) m Yy —

Solution:

Option (B) is correct.

cosgr  —sind | cose  sing | |_1 D_.
+

lsina cos¢ | | —sing EDEEIJ__D N
[2cose 0 | 1 0]

L0 Zcusr_}.‘_'_'_[] 1]

By equating corresponding terms,
2eosa=1

T
COs & =C0os —

o =—
3
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Exercise 3.4 Page No: 97

Using elementary transformations, find the inverse of each of the matrices, if it exists in
Exercises 1to 17.

1.
1 -1
2 3
Solution:

1 -1
Let A= {2 3]

As we know, A=1A

ER s P

[R,>R,-IR ]

ER RPN

| ) | 0
0 ] - -
Iy
[Rl—}R1+RJ]
3 1
1 0
|5 5|4
0 1 2
5 5
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31
Therefore, al_ |5 5
2 1
5 5
2.
21
]
Solution:

21
Let A=
© 11

2
AsA=Al= |7 1}=[1

1 1] [0 1]
= A
1 -1] |[-1 2]
1 1] [ 0 1
= A
0 1] [-1 2/
1 0l [0 -1
= A
0o 1] |-1 2
L'Ii._l _ I [:I _1
T a2
1 3
2 7
3.
Solution:

1 3
Let A = 5 =

As we know, A = Al

BERAE

[R,»R,-2R,]

[R,—>(-1)R,|

[Rl —R, —R:]

Class - Xl _ Maths
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13 1o
0 1] |21 A [R:—}R:—Ell

Solution:

23
Let A = L -}

As we know, A= Al

2 3] [1 0
_l= A
. III_ _[:I 1}

Again,

L a2
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Therefore, the inverse of given matrix is:

gt [T 3
s =2

5.

21

5

Solution:
21

Letﬁ.:[? J

As we know, A=Al

EREAME

Again,
2 11710 N
11 |3 1]7 [R,>R,-3R]
1 0'_'4 —1'%
1 1] |-7 2] [R—=R=R,]
1 m'_'—4 1'%
o 1] |-7 2/° [R:—:rR:—Rl]
R
=7 2
6.
2 5
Solution:

2 5
LetA:[ }
1 3

As we know, A=Al

RRREE
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Again,

LA A mew

Solution:

31
Let A= 5 o

As we know, A = |A

301 1 0}
= A
52010 1

Class - Xl _ Maths
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| —

e

.Lnu-.l
Il

1

i =

(S

| IR |
=

L 40 |0 1}1 [R,—>R,-R,]

11—,
0 1] |3 4|7 [R,»R,-3R]

1 o]_[4 -5],
0 1] [-3 4|7 [R,=R,-R,]

9

2

Solution:
3 10
Letﬁ.:{ _}

4

As we know, A= |A

HR{ R
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10.

3 7]

Solution:

LetA:[3 _1}
4 2

As we know, A= A
3 -1 1 o
- 2170 1 A

-1 1] [1 q%
~4 2]7[0 1|7 #R, =R +R/]
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1
AT =
L

ko | s va =
(T

11.

2 -6

1 -2
Solution:

LetA:F “1
1 =2

As we know, A=A

RS HNE

[ —
=
|
’—‘I».Ill
I
|'D
[
I
[
I |
i
1
o)
%]
|I
o
(R |

12.
6 -3
-2 1
Solution:

LetA:[ 6 _3}
-2 1

As we know, A = |A

BANERE
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_1 _1 _ _"|_ I:]_
2 |=| 6 A 1
=2 1] [0 1] [Rl_}gRl}
_ =1_ r1 T
1 T ]g 0 N
o 0] 3 1 [R,—>R,+2R]

13.
2 -3
[—1 2
Solution:
2 -3
Let A =
-1 2

We know that, A = 1A

oM 3

Applying: R, - R, +R,

[—11 ﬂ:B 11} y

Applying: R, =R, +R,

o i o)

Applying’ R, »R, +R,

PR L
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14.

A

Solution:

21
LetA:[ }
42

We know that, A =1A

FHEAE

Applying: R, — éRl

1
1 7
4 2

Applying: R,—=R,-4R,

1 1
1 5 = 0
21| 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.

| B

-3
-

L) g
ko M L

-2

Solution:

2 3
LetA=|> 2 3

3 -2 2
We know that, A = 1A
-3 3

2

[ B
[ TR = ]
[ T s T ]

€=

1
=0
0

| S

-7

Lid
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Applying: R, =R, R,
and R, = (-1)R,

1 -1 -1 01
01 0|A
001
Applying: R., —»F:-2R,
and R; —>R,-3R,

1 1 -1 -1 0 1
0 0 5= 21 -2|A
0 -5 5 30 -2
Applying'R, <R,
and Rﬁ—:»'_—l:Rﬁ
s )T
1 -1 -1 0 1
—4 2
o1 -1|=|= 0 —A
5 5
0 0 3 2 1 -2
Applying: R, R, -R,
and RE—}%R;
v . -
— W =
10 0 3 >
1 -1 |= 5 0 3
a0 1
2 1 =22
5 5 5
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1
Applying: B, —:»st

2 3
_= 0 =
1 0 0 5
01 1= L 4 |y
00 1 >3
2 1 2
E 5 5
2, 3
5 5
at=|-L L 0
5 5
2 12
E 5 5
16.
13 -2
-3 0 -5
25 0
Solution:
1 3 -2
LetA=|—3 0 -5
25 0
We know that, A = IA
1 3 -2 1 00
- 0 -5(=/010|A
2 5 0 0ol
Applying: R, - R, +3R,
and R, >R.,-2IR,
and R, <R,
1 3 -2 00
0 -1 4 |=-201A
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Applying: R, — (-1)R,
1 3 =27 10 o0
0 1 -4|=/20 -1]|A
0 9 -11| |31 0

Applying: R, =R, -3R,
and R; >R,-9R,

and 1
R.—-—R
- 25
1 0 10 -3 0 3
1 —4|=| 2 0 -1 | A
0 1 3 ] 9
5 25 25
Applying: R, - R, -10R,
and R, —»R, +4R,
_] E _E_
1 00 5 3
010/=| 2 4 11]|p
00 1 5 25 25
3 | Q
1 2 3
5 5
P R T |
5 25 25
319
| 5 25 25 |
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17.
[2 0 -1
1s 1 0
o1 3
Solution:
20 -1
Let A= 51 0
o1 3

We know that, A = 1A
0 -1 100
1 0|=010A
1 001

= L 2

Applying: R, =R, - 2R,

and R, <R,
1 1 2 -2 10

2 0 -1|=1 0 0lA
0 1 3 0 01

Applying: R, - R, - IR,

and R, <R,
1 1 2 -2 1 0
0 3= 5 =2 0A
n -2 -5 0 0 1

Applying: R, =R, -R,
and R, —»R,+IR,

1 0o -1 -2 1 -1
0 1 3|={ 0 0 1A
0 0 1 5 -2 2
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Applying: R, = R, +R,
and R, -»R,-3R,

moo] [3 -1 1
010[=-15 6 -5/A
oo 1| |35 -2 2

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 =1
Solution:

Option (A) is correct.
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Miscellaneous Exercise Page No: 100
1. LetA= g (1)] show that (al + bA)" = a™ + na™ ! bA where | is the identity matrix of

order 2 and n € N.

Solution:
Use Mathematical Induction:

Step 1: Resultistrueforn=1
(al+2A)" = a1+ na""bA

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

(al+5A)" =a'l+ ka*'bA

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

(al+bA) " =a™1+ (k+1)a'bA
L.H.S.
(al+bA)" = (al+bA)" (al+BA)

_ (&' 1+ ka™ A |(al +5A)

a* =1+ ka*bAl+ a*bAl+ ka™B*A A

_10 11(0 17 _
Here, A.A—[0 ol lo 0]—0
This implies
= a " 1+(k+1)a'bA
=R.H.S.

Thus, result is true.

Therefore, p(n) is true.
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_1 1 1_ _3 n-1 3 n-1 3 n-17]
| 111 | 3='.—1 3='.—1 3='.—1
i 111 | 3='_—1 3=:—1 3?.—1

2.1fA="* -, prove that A*n = - -,n€EN

Solution:

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

Step 1. Resultistrue forn=1

.3" 3" 3" _1 1 1_
p(1)=A=13" 3 3 |- |1 1 1
137 3 3 111

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

So,
p(1)=A=13" 3" 3 |- |1 1 1
13° 3° 3] |11l
N i |
F]“(} =A = 3:.'—1 3.‘1‘—1 3-':—1 |
,_3:.--1 il il |

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

That is,
(33 3¢
3 3 3
3 3 3

p(k+1) = Akl = L7 i
L.H.S.:

Akl = Ak A
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. 3 =1 3 -1 3 E-17] —1 1 1_

.31.'—1 31.'—1 31_'—1 1 1 1
.31.'—1 33.'—1 31:—1 |_1 1 1_
(3¢ 3% 3%]

=3 3 3

-_3:-' 3 3 |

= R.H.S.

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

[1 +2n  —4n

3.IfA= [i :4] then prove that AAn = R

integer.

] where n is any positive

Solution:
Use Mathematical Induction:
Step 1: Result is true for n = 1.

1+2n —4n 3 —4
1 = =S
A [ n 1-2n [1 =1
Step 2: Assume that result is true for n = k
So,
. [1+2k -4k
|k 1—2k_|

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

(1+2(k+1)  —4(k+1)

AkHL _ | (k+1) 1-2(k+1) |
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L.H.S.:

AL = Ak A

[1+2(k+1)  -4(k+1) |3 —4]

| (kD) 1-2(k+1) || 1 —1_|

Using result from step 2.

[3+6k—4k —4-8k+4k]
| 3k+1-2k —4ﬁc—1+2k_|

C[3+20 44k

| 1+k —1—2A—_|
[M+2(k+1)  —4(k+1) ]

| (k1) 1-2(k+1) |

=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’ =Aand B’ =B

Step 2: (AB — BA) = (AB) — (BA)

(AB — BA) = 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’=—-A
Using equation (i), (B’AB) =B’(— A)B = - B’AB

So, B'AB is a skew symmetric matrix.

0 2y z
6. Find the values of x, y, z if the matrix A={x y —z] satisfies the equation A’A =I.
X -y z
Solution:
0 2y =z
Given matrixisA=|x y —z]
x -y z
0 x x
Transpose of A=A'=|2y y —y
Z —Z VA

Now, A’A = | (Given)

(0 2v =z|| D X X [1 00

x ¥y -z ||y ¥y -y

|lx —v zl|lz -z =
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0+x*+x° 04—y D—xz+2x= 1
0+xy—xp 4}': +;L': +_].': yz—yz—yz |=|0
0

0—zx+zx 2yz—yz—)= 4z 42

This implies:

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

2x2=1=>x=ii2

6y2:1:>y:w:16and
322=1=>z=i%

7. For what value of x.

12 070
[1 2 1][2 0 1}|2|=0

10 2]x
Solution:

12 070
[1 21]]201]2[=0

10 2=

0

[1+4+1 2+0+0 1+2+2] 2|=0
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[6 2 5][2|=0
[x]

[r;:+4+4_~;] =0

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

3 1

8.1 A=["

], show that A2 = 5A + 71 = 0.
Solution:

weans 3 0 015 S

-1 21 -5 3

sa=s[3 1= [15 S

-1 21 =5 10

n=ify 9=F ¢

Now, A2—5A +71=0

L.H.S.

A2_sa+71=[8 ° [15 5 +[7 O]

-5 3l =5 10! 0.7
[ 8—1547 5-5+0]
154540 3-10+7]

"o o
0 0

R.H.S.

Hence Proved.
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Z
Findx, if [« =5 -1]j0 2 1
2 0 3

Solution:

.'-I".-
[x-0-2 0-10-0 2x-35-3]4
B!

=0

.'-II'-
x—2 —-10 2x-8]|4
[ ]

I

=0

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

or x"2-48=0=>x=+4/3

Class - Xll _ Maths
Ch. 3 - Matrices
NCERT Solutions

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

Annual sales are indicated below:

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

(a) 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.
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Solution:

(a)
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

| R

L i,).

10,000 2,000 18,000
| 6,000 20,000 S=DDD_|-

(S -

Solving above matrix, we have,

[25000+3,000+18.000]

= 15,000+ 30,000 48,000

[46.000]
'_51000_'

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 I.and Il can be shown with the help of matrix as:
Basically Cost Matrix

) 2
10,000 2,000 18,000 1 '
| 6,000 20,000 SﬁDD_li _ |

51

Solving above matrix, we have,

20,000+ 2.000+9,000 |
112,000+ 20=000+4=ma_|

131,000 ]
136=000J

From (a) and (b),

The profit collected in two markets is given in matrix form as



2 d o) Class - XIl _ Maths
? —_—
e secu m» Ch. 3 - Matrices
EDUCATION NCERT Solutions
Profit matrix = Revenue matrix — Cost matrix
[46.000 | '31:000'_'11000'
'_51000_' '_35=0m_|_'_1?=0m_|
Therefore, the gross profit in market | and market Il = Rs. 15000 + Rs. 17000 = Rs. 32,000.

11. Find the matrix X so that X

123 -7 -8 -9
145 5_"'_ 2 4 5_'
Solution:

Let X = [Z Z]
We have,

7 -8 -9
5|'2 4 ﬁ_l

a
L | ]
I

c+dd  2c+5d 3e+6d ! | 2 4 B

|ic;r+—1b 2a+5h 3a+6b] [T -8 —9}
Equate all the corresponding elements:
a+4b=-7...(1)

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

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

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

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

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

Solving (1) and (2), we have a=1and b = -2
Solving (4) and (5), we havec=2andd =0
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sox=[} ]

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. Resultistrue forn=1

AB = BA

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

So,

ABK = BFA

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

ABk+1 - Bk+lA

L.H.S.:

ABK1 = ABKB

Using result of Step 2, we have
=B*AB

- Bk+1A

=R.H.S.

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

(AB) = AB
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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+1gk+l

L.H.S.: (AB)<*1 = (AB)¥ (AB)

= ABK (AB) (using step 2 result)
= Ak (BKA) B

= Ak (ABY B

= (Ak A) (B¥B)

= Ak+1gk+1

=R.H.S.

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

o 87
13.1f A= L7 ~% is such that A2=1, then:
(A) 1+ +8r=0 (B) 1-a +06r=0
{C:l' l—ﬂ‘—ﬁl}':[:] I:D) 1+J:—ﬁ.'-"=[:|

Solution:
Option (C) is correct.
AZ = |

‘a Blla B 1 0]
)
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14. If the matrix A is both symmetric and skew symmetric, then:
(A) A is a diagonal matrix
(B) A is a zero matrix
(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)® — 7A is equal to:

(A) A B)I-A
(&) (D) 3A
Solution:

Option (C) is correct.
Explanation:

As A2=A

Multiplying both sides by A,
AS=A2A=AA=AN2=A

Again,
(I1+A)P-7A=1+ A3+ 3I°PA + 3IA2 - 7A

Using A2 = A and A% = A, we have

=l+7A-7A=1





