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1. (i) The matrix A has 3 rows and 4 columns.
Thus, order of the matrix A is 3 x 4.
(ii) There are 3 x 4 =12 elements in the matrix A.

(iii) a,,=19, 0, =35, a5, ==5,a,,=12,a,, _ O

2.  Given, number of elements = 24

All the factors of 24 are; 1, 2, 3,4, 6, 8, 12, 24.

Thus all possible ordered pairs are (1, 24), (24, 1), (2, 12),
(12,2), (3, 8), (8, 3), (4, 6),(6, 4).

The matrix with 13 elements has orders 1 x 13 and 13 x 1.

3. Given, number of elements = 18

All the factors of 18 are; 1, 2, 3, 6,9, 18.

Then the possible orders are 1 x 18,18 x 1,2 x 9,9 x 2,
3%x6,6x3.

If a matrix has 5 elements then the possible orders are
1x5and5 x 1.

4., A 2 x 2 matrix has 2 rows and 2 columns. So, it is

given by

a1 41
A=[a;]y0 =[
4y A4y

(1+1)7> 4 1+22 9
a = :—:2’u = =—,
11 5 > 12 5 5
_@+1? 9 (2427 16 g
21 5 5 2 5 5
5 2
e
ER
2
(ii) For, a; =", we have
]
1 1 2
:—:1, =—, _—=2/ _—:1
a1 1 a2 a ax 2
1
1 =
. A= 2
2 1
. 2
(iii) For, ui]-:(l+2] ) , we have
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(1+2x1)% 9 (1+2x2)*> 25

M= 5/ =——F=5

2 2 2 2

2
C(2+2x1)2 _@+2x2) o
azl——z —8/ ﬂ22 2

9 %
A=[2 2
8 18

5. A 3 x4 matrix has 3 rows and 4 columns. In general,
3 x 4 matrix is given by

3 g
A=[ail3xa=|0y1 Gn ay Gy

a1 41

az1 A3y A3z A3q

1 .
(i) For, uij:§|—31+]|,we have

all =%|—3X1+1|=%|—2|=1,

1 1 1
aqp =E|_3X1+2|=5|_1|:5,

a13:1|—3><1+3|:0,
2
1
Ay =—|-3x1+4|=
=gl |

7

7

a21:%|—3><2+1|:
1

ﬂ22=5|—3>(2+2|=2,

ﬂ23=%|—3><2+3|=%,
1

a2425|—3><2+4|:1,
1

i =5 Bx3+1|=4,

m = 21-3x3+2] =2,
1

a3z =§|—3X3+3|=3,

a34:%|—3><3+4|:§.
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(ii) For ai].=2i— j, we have
a,=2x1-1=1,a,=2x1-2=0,
a,,=2x1-3=-1,a,=2x1-4=-2,
Ay =2%x2-1=3,a,=2%x2-2=2,
Ay =2%x2-3=1,a,,=2%x2-4=0,
Ay =2x3-1=5,a,,=2%x3-2=4,
A, =2%x3-3=3,a,,=2%x3-4=2

10 -1 =2
Hence, A=|3 2 1 0
5 4 3 2

6. (i) Since the corresponding elements of equal
matrices are equal, we havex =1,y =4,z =3.

2 6 2
(i) We are given that Ty =
5+z xy| |5 8

= 5+z=5 = z=0

Also,x+y=6 = y=6-x - (@)
and xy =8 .. (i)
Solving (i) & (ii), we have x(6 - x) =8

= 6x-x2=8

= x2-6x+8=0

= (x-4)(x-2)=0 = x=2,4

Whenx =2, wegety=4

and whenx =4, wegety=6-4=2
Hence,x=2,y=4,z=0 or x=4,y=2,z=0.

(iii) From the given matrix, we have

x+y+z=9 ..(i)
x+z=5 ...(ii)
y+z=7 ...(1ii)

From (i) and (ii), we get

y+5=9 = y=4

From (i) and (iii), we get

x+7=9 = x=2

Now from (ii), we get

2+z=5 = z=3
Hencex=2,y=4,z=3.

7.  From the given matrix, we have
a-b=-1..(0) and22-b=0 ... (ii)
Solving (i) & (ii), we geta=1and b =2
Similarly2a+c=5 = 2x1+¢=5 =¢=3
Also,3c+d=13

= 3x3+d=13 = d=4
Hence,a=1,b=2,c=3,d=4.

8.  (C): For a square matrix, number of rows is equal to
number of columns. Hence, m = n.

3x+7 5 0 y-2
9. (B): Letus take = .
y+1 2-3x 8 4
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To check the equality of matrices, we will take all the
values of x and y given in the options.

(A) For x:?,y:7,wehave
-1
3><(?)+7 5 _[0 7_2]
-1 4
7+1 2—3><(—1J 8
3
6 5 0 5
= =
8 3 8 4

-1
which is not true. Thus for x = e Yy =7 the matrices are

not equal.

(C) For y:7,x:%2,wehave

-2
3[?}7 5 0 7_2}

7o 2o3(2) 17

3

= [s as o

-2
which is not true. Thus for y=7,x = 3 the two matrices

are not equal.

(D) For x=%1,y:%2,wehave
3x(%1j+7 5 -2

_—2+1 2—3x(_—1J 8 4
3 3

6 5 -8
=11 |=| 3
3 3 |s 4

which is not true. Hence for x:%l,y:_—?)z the two
matrices are not equal.

10. (D) : The matrix has 3 x 3 = 9 elements with entries
0 or 1. i.e., 2 entries.
Therefore, number of possible matrices = (2)° = 512.

1. Here, Aisa?2 x 2 matrix, Bis a2 x 2 matrix and Cis
a 2 x 2 matrix. So, A, B, C are comparable.

(i) A+B= +
3 2 -2 5

| 2+1  4+3| |3 7
{3+(—2) 2+5}L 7}
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. {2 4} {1 3}
(ii) A-B= -
3 2] |25
[2-1 4-3) [1 1
{3+2 2—5}{5 —3}
{2 4} {—2 5} {6 12} {—2 5}
(iii) 3A-C=3 - = -
32/ |3 4] |9 6] |3 4
[6+2 12-5] [8 7
{9—3 6—4}_{6 2}
. 2 41 3
o 4
3 2||-2 5

[2x1+4(-2) 2x3+4x5
C[3x1+2(-2) 3x3+2x5

[2-8 6+20] [-6 26
13-4 9+10| |-1 19

1 3|2 4
-2 5|3 2

[1x2+3x3  1x4+3x2
| 2x2+5x3 —2><4+5><2}
[ 2+9 4+6 11 10
T 4+15 —8+10}:[11 2}
2. (i) We have,
{u b}{a b} _{aﬂz b+b}_{2a Zb}
~b a| |b a -b+b a+a 0 2a
(i) We have,
> +b* b2+t 2ab  2bc
Lz+c2 a2+b2}{—2’lc —Zab}
B a> +b% +2ab  b* +c* +2bc :[(”Jfb)2 (b+C)21
_L2+02—2uc a2+b2—2ab] (“—C)z (“—b)z
-1 4 -6| |12 7 6
(iii) Wehave,| 8 5 16|+| 8 0 5
2 8 5 3 2 4
-1+12 447 -6+6| (11 11 0

=| 8+8 5+0 16+5|=16 5 21
2+3 8+2 5+4 5 10 9

. cos’x sin’x sin®x cos’x
(iv) We have, +

sinx cos’x cos’x sin’x

sin®x+cos?x cos’x+sin’x 11

3. () Wehave,{a b}{a _b}
-b al|lb a

B a?+b> —ab+ab B a> +b? 0
—ab+ab b® +a? 0 a? +b?

[cos2 x+sin®x  sin®x +cos? x} |i1 1}

(ii) We have,

1 1x2 1x3 1x4
21[2 3 4]=|2x2 2x3 2x4
3 3x2 3x3 3x4
(2 3 4]
=|4 6 8
16 9 12]
1 =211 2 3]

(iii) We have,
2 3|2 3 1]
_{1><1+(—2)><2 1x2+(-2)x3 1><3+(—2)><1}

2x1+3x2 2x2+3x%x3 2x3+3x1

1-4 2-6 3-2] [3 4 1
=[2+6 4+9 6+3‘=[8 13 9]
2 3 41 -3 5

(iv) Wehave, |3 4 5||0 2 4
456|305

2x1+3x0+4x3 2x(-3)+3x2+4x0
=|3x1+4x0+5x3 3x(-3)+4x2+5x0
4x1+5x0+6x3 4x(-3)+5x2+6x0

2x54+3x4+4x5
3x5+4x4+5x5
4x5+5x4+6x5

-6+6 10+12+20
=3+15 -9+8 15+16+25
|4+18 -12+10 20+20+30
(14 0 42
=18 -1 56
|22 -2 70
21

[2+12

-1 21

101
(v) Wehave, | 3 2 { }

-1 1

[2xT+1x(-1) 2x0+1x2 2x1+1x1
=| 3x1+2x(-1) 3x0+2x2 3x1+2x1
|—1xT+1x(-1) -1x0+1x2 -Ix1+1x1
[2-1 2 2+1 1 2
=13-2 4 3+2|=|1 4
-1-1 2 -1+1) |-2 2
-3
0
1

3
5
0

i) Weh S | P!
(vi) We have, 1 0 2 ;

[3x2+(-1)x1+3x3 3x(-3)+(-1)x0+3x1
| 1x2+40x1+2x3  ~1x(-3)+0x0+2x1

B 6-1+9 -9+0+3 _ 14 -6
|2+0+6 3+0+2 | |4 5|
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4. Here A, B and C are 3 x 3 matrix, So, A, B and C are
comparable. So,

(A+B),(B-C),A+(B-C)and (A + B) - Care all defined
and each one is 3 x 3 matrix.

1 2 3 3 -1 2
A+B=|5 0 2 |+|4 2 5
1 -1 1 2 0 3
4 1 -1
=9 7
3 -1 4
3 -1 2 4 1 2 -1 -2 0
B-C=|4 2 5|-|0 3 2|=14 -1 3
2 0 3 1 2 3 1 2 0
1 2 =3] [-1 =2 0
A+B-C) =|5 0 +4 -1 3
1 -1 1] 1 2 0
0 0 -3
=9 -1 5
2 1 1]
(4 1 1] 1 2| [o 0 -3
A+B)-C=|9 2 7|10 3 2|=|9 -1 5
3 -1 4] |1 23 2 1 1
Hence, A+ (B-C)=(A+B)-C.
2,5 [23,
3 3 5 5
1 2 4 1 2 4
5. 3A-5B=3|=- — —|-5|= = =
3 3 3 5 5 5
7,2 |762
13 3 | |5 5 5]
2 35 2 3 5 000
=1 2 4|-|1 2 4|=|0 0 O
7 6 2 7 6 2 000
6. We have,
cosO sin® . sin® —cos0O
cos0 . +sin .
—sin® cos0 cosO sin6
B cos”0 sin 0 cosO
—sinBcos®  cos> 0
sin% @ —sin6 cos0
+
sin© cosO sin?0

_l cos’0+sin’ 0 sinGcosG—sinGcosG]

—sinBcosO + cosOsin® cos20+sin’ 0

o]
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7 0
7. (i) Weare giventhat X +Y = L 5} ..(i)
and X—Y:{3 0} ...(ii)
0 3

Adding (i) and (ii), we get

7 0] (30
(X+Y)+(X—Y):|i2 5]+[0 3:|

10 0 50
= 2X= = X=
2 8 1 4

Subtracting (ii) from (i), we get

7 0 30 4 0 20
= 2Y= - = = Y=
{2 5} {0 3} {2 2 L 1}

50 20
Hence X = and Y = .
1 4 1 1
.. 2 3 )
(ii)) Wehave, 2X +3Y = L O} ..(i)
d3x+2v=| 2 2 i
an =l 4 5 ...(ii)

Adding (i) & (ii), we get

2 3 2 2
5X +5Y = +

L ola

41 114 1
= 5X+5Y= = X+Y== ...(iif)
3 5 5

3 5

Subtracting (i) from (ii), we get

2 212 3
(3X+2Y)—(2X+3Y):L1 5}{4 0}

|0 -5 .
= X-Y= 5 s o (iv)

Finally, adding (iii) and (iv), we get

114 1 0 -5
2X =— +
5|3 5] |5 5

41
:>2X=55+0_5
3 -5 5
21
L5
4 1 ][4
:>2X=35 5 =§25
Z_5 1+5| |== 6
L5 5
K=
= X= 325
—= 6
[ 5
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2 -2 - 2x+3 2z-3| [9 15
-~ x=|5 5 2y+0 2t+6] |12 18
L Now, 2x +3=9 = 2x=6 = x=3
5 : 2z-3=15 = 2z=18= z=9
Subtracting (iv) from (iii), we have 2y=12 = y=6
1[4 17 [0 =5] 2t+6=18 = 2t=12 = t=6
Zyzg 3 5 _g_5 5 | Hence,x=3,y=6,z=9and t =6.
_ 2 -1{ |10
41 4 26 11. We have x[3}+y|:1:|=|:5:|
0 5
adiat PO 5}:258 ’
3 - 28 :>2x+—y:10=>2x—y:10
5 L5 3x y 5 3x+y 5
4 2 2 13 2x-y=10 ... ({)and3x+y=5 <o (i)
- Y=l 5 5|_|5 5 Solving (i) & (ii), we have
2|28 4 14 o x=3andy=-4
5 5 Hence, x =3 and y = - 4.
2 12 2 B 12. We have, 3[3( y}z[x 6]+[ 4 x+y:|
Hence, X = 5 5 , Y= 5 5 z w -1 2w z+w 3
-11 14
5 3 5 -2 N 3x 3y _ x+4 6+x+y
3 9 3z 3w ~1+z+w 2w+3
8. We are given that Yz[l 4} () Now,3x=x+4 = 2x=4 = x=2
and3y=6+x+y = 2y=x+6=2y=2+6
and 2x+y=| L © L) T =8 =y=4
-3 2 Also,3w=2w+3 = w=3
3 Again, 3z=-1+z+w=2z=-1+3
Substituting Yz[l 4:| in (ii), we have = 2z=2=z=1
Hence,x=2,y=4,z=1landw=3
[3 2] [1 O} 13. We are gi that
X + - : given tha
14 -3 2 cosx -sinx 0
1 0f |3 2 =| si
- o2X= B F(x)=|[sinx cosx 0
-3 2 1 4 0 0 1
o ooxo|? 2]l 2 2 cosy —siny O]
-4 -2 2|4 2 Now F(y)=|siny cosy 0
-1 -1 0 0 1
Hence, X = 3 -
[—2 —1:| cosx —sinx 0|l cosy -siny 0
F(x)-F(y)=|sinx cosx 0]fsin cos 0
9. Wehave, o| 1 3].[¥ O]_[5 © (*)-E(y) y y
0 x 1 2 1 8 0 0 1]l © 0 1
2 6 y 0 5 6 cosx cosy —sinx siny —siny cosx —sinx cosy 0
= 0 2x + 1 2 = 1 8 =|sinx cosy + cosx siny —sinxsiny+cosxcosy 0
0 0 1
2+y 6 | |5 6
1 2+2|7|1 8 cos(x+y) —sin(x+y) 0
= 2+y=5and2x+2=8= y=3andx=3 =|sin(x+y) cos(x+y) O
Hence, x =3 and y = 3. 0 0 1
— —g1 0
10. We have, 2 X z 43 1 -1 _3 3 5 c?s(x+y) sin(x +y)
y t 0 2 4 6 F(x+y)=|sin(x+y) cos(x+y) O

2¢ 2z] [3 3] [9 15 0 0 1
oy 2| o 6]7|12 18 v F@)-Fy) = Fx +y).
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) 5 -1 2 1
14. (i) LetA= and B=
6 7 3 4

5 2 1] [10-3 5-4
AB=

[ H } [12+21 6+28:|

7 1

33 34

- 10+6 —2+7
BA =
{3 4}[6 7:] {15—+24 —3-%28]

[16 5
_[39 25}
Hence, AB # BA.
12 3 -1 1 0
(i) LetA=|0 1 OlandB=|0 -1 1
110 2 3 4

1 2 3|1-1 1 0
AB=|0 1 0||0 -1 1
1 1 02 3 4

IX(-1)+2x0+3x2 1x1+2x(-1)+3x3
=[0x(-D)+1x0+0x2 Ox1+1x(-1)+0x3
X(D+1x0+0x2 Ix1+1x(-1)+0x3

I1x0+2x1+3x4
O0x0+1x1+0x4
Ix0+1x1+0x4

-1+0+6 1-2+9 0+2+12 5 8 14
=[{0+0+0 0-1+0 O0+1+0 (=0 -1 1

-1+0+0 1-1+0 O0+1+0 -1 0 1
-1 1 0f|1 2 3
BA=|0 -1 1(|0 1 O

2 3 4|1 10

-1x1+1x0+0x1 —-1x2+1x1+0x1
=l 0x1-1x0+1x1 O0x2-1x1+1x1
2x1+3x0+4x1 2x2+3x1+4x1

-1x3+1x0+0x0
0x3-1x0+1x0
2x3+3x0+4%0

-1+40+0 2+1+0 -3+0+0 -1 -1 -3

=[0-0+1 0-1+1 0-0+0 (=1 0 O
2+0+4 4+3+4 6+0+0 6 11 6
Hence, L.H.S. = R.H.S.
2 0 1

15. Wearegiventhat A=|2 1 3
1 -10
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2 0 1|2 0 1

A =AA=|2 1 3|2 1 3

1 -1 0|1 -1 0
2x2+0x2+1x1 2x0+0x1+1x(-1)
=| 2x24+1x2+4+3x1 2x0+1x1+3x(-1)

Ix242%(-1)+0x1 1x0+(=1)x1+0x(-1)

2x1+0x3+1x0
2x1+1x3+3x0
Ix1+(-1)x3+0x0

4+0+1 0+0-1 2+0+0 5 -1 2
={4+2+3 0+1-3 2+3+0|=|9 =2 5 (1)
2-240 0-1+0 1-3+0 0 -1 -2

2 0 1] [0 0o 5
54=5[2 1 3|=|10 5 15 ...(ii)
1 -1 0|l |5 -5 0
10 0] [6 00
6I=6/0 1 0[=|0 6 0 ...(iii)
00 1| [0 0 6
5 -1 21 [0 0 5] [6 0 0
A2-5A+6I=|9 2 5|-|10 5 15|+|0 6 0
0 -1 -2 5 0| [0 0 6
5 -1 -3 0] [1 -3
=-1 -7 -10|+|0 6 0|= -10
5 4 2|10 0 6| |5 4
10 2
16. Weare giventhat A=|0 2 1
2 0 3

10 2|1 0 2
A2=A-A=|0 2 1]|l0 2 1
2 0 3|2 0 3

1x1+0x0+2%x2 0x1+0x2+0x2 1x2+0x1+2x3
=10x1+2x0+1%x2 0x0+2x2+1x0 0x2+2x1+3x1
2x14+0x0+3%x2 2x0+0%x2+3x0 2x2+0x1+3x3

[1+0+4 0+0+0 2+0+6
={0+0+2 0+4+0 0+2+3
_2+O+6 0+0+0 4+0+9

8
5

Il
@ N O1
S = O
—_

3
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50 8][1 0 2 3x3+(=2)x4 3x(-2)+(-2)x(-2)
Now, A>=A%A=|2 4 5[0 2 1 4x3+(-2)x4 4x(-2)+(-2)x(-2)
8 0 13(|2 0 3 Fﬂc —2k} {2 o}
5xT+0x0+2x8 5x0+0x2+8x0 5H5x2+0x1+8x3 4k 2k 0 2
=| 2x1+4x0+5%x2 2x0+4x2+5x0 2x2+4x1+5x%x3 9-8 —-6+4 3k -2 -2k
8x1+0x0+13%x2 8x0+0x2+13x0 2x8+1x0+13x3 = 12-8 -8+4 = 4k k-2
[(5+0+16 0+0+0 10+0+24 1 27 Mk—-2 -2k
=[2+0+10 0+8+0 4+4+15 3{4 _4}:{ 4k —2k—2}
:8+0+26_0+0+0 16+0+39 — 4k=4 — k=1
21 0 34 Hence, k=1.
=112 8 23| 18. We know that
34 0 55 N
- N 1-tan”| — 5
L.HS. = A3 - 6A2+7A + 21 2) 1-t o
_ _ cosoL = = 2,wheretam—:i‘
21 0 34 50 8 1+tan2(a) 1+¢ 2
=[12 8 23|-6|2 4 5 2
34 0 55 8 0 13 5 o
= - tan E Zt
1.0 2 100 and sino = = 5
+710 2 1]+2/0 1 0 1+tan2(%] (1+£%)
2 0 3 00 1
1 - 1 -
21 0 34 30 0 48 Now,I+A—{O 2}{? Ot}_{t ;}
=12 8 23(-[12 24 30
34 0 55| |48 0 78 1 0] [0 =] [1 ¢
ad 1-a=l -7 T ]
7 0 147 [2 0 0 0 1) |t 0 |-t 1
+ 0 14 7 |+/0 2 O .
COosOo —sino
14 0 21| |0 0 2 (I—A){. }
simnao Coso
1)
e B - 1 ][ 1+ 1+
34-48 0-0 55-78 = 5
-t 1] 2t (1-#%)
742 0+0 14+0 1 t2 ﬁ
+ 040 1442 740 (I+£7) (1+£)
14+0 0+0 21+2 1-¢2 o2 2f 1112
- + +
9 0 -14][9 0 14 1412 1+# 1+£2  1+#
= 0 -16 -7 |+| 0 16 7 a —t(l—f2)+ ¢ th +(1—t2)
_—14 0 -23 14 0 23 1442 1442 (1+t2) (1+t2)
(0 0 0 L
=[0 0 0|=0=RHS. :L _J:(I+A)
0 00

Hence proved. coso. —sina

Hence, (I - A){ } =(I+A).

Ao 3 2 dl- (1 0 19. Let us take that the trust invests I x at 5% p.a., then
Tla 2|0 1 the trust invests (30,000 - x) at 7% p.a.

2=FA - 5%
Also, A*=kA - 21 (A) So, [x 30,000-x]|_."|=1800
Substituting A and I from above, we get 7%

3 -2][3 2] [3 -2 S[1 0 5 ;
4 2|4 2] |4 2 0 1 = ﬁ+(30,000—x)xﬁ:1800

17. We are given that sina.  cosa

=
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= 5x+2,10,000 - 7x = 1,80,000
= 2x=2,10,000 - 1,80,000 143 2
= 2r=30,000 = x = 15,000 =5 % 3
Hence, the trust invests ¥ 15,000 at 5% p.a. and Rs.(30,000 6 6 -1
-15000) at 7% p.a. i.e., ¥ 15,000 at 7% p.a.
59% -1 2 3 -4 1 -5
(B) [x 30,000—x]|:7%:|=2000 2. (i) A+B=|5 7 9]|+|1 2 0
5 7 211 |1 3 1
= XX ——+ (30,000 — x) X —— = 2000
100 100 -1-4 241 3-5 -5 3 2
= b5x +2,10,000 - 7x = 2,00,000 = 5+1 7+2 9+40|={6 9 9
= 2x=2,10,000 - 2,00,000 2+1 1+3 1+1 1 4 2
= 2x=10,000 = x=5,000
Hence, the trust invests ¥ 5,000 at 5% p.a. and -5 6 -1
% (30,000 - 5,000) at 7% p.a. i.e., T 25,000 at 7% p.a. = (A+By=|3 9 4
20. Number of chemistry books y 4
=10 dozen books =120 books 1.5 -2 -4 11
Number of physics books = 8 dozen books = 96 books NowA'=| 2 7 1 |andB'=| 1
Number of economics books = 10 dozen books 3 9 1 -5 01
=120 books 15 4 11
80 A+B=2 7 1 |+|1 2 3
Now, [120 96 120]|60 30 10 |5 0 1
40
-1-4 5+1 -2+1 -5 6 -1
=120 x 80+ 96 x 60 + 120 x 40 {241 742 14323 9 4
=9,600 + 5,760 + 4,800 = 20,160
Hence, total amount received= ¥ 20,160. 3-5 9+0 1+1 -2 9 2
. C . A+B)=A"+B"
2 n x(:)[ﬁﬁikven KXy e [Z]sy A A L1 s
Now, PY + WY =[Pl % [Vl + V], 3% [Vl @ A-p= o 7 911 20
Clearly, k=3 andp=n 211 131
22. (B):7X-5Z=7[Xl,,,~5Zl,., ) 751_+14 5:; 3+31F Z
We can add two matrices if their order is same - -
n=p 2-1 1-3 1-1| |3 =2 0
Order of 7X -5Zis 2 x n. 3 1 8l 3 4 3
P’ EXERCISE - 3.3 =(A-By=|4 5 9[=|1 5 =2
5 3 20| [89 0
1. (i) Transpose of 1 15 = ot
2 A-B =2 7 1|-|1 2 3
-1 3 9 1| |50 1
57 -1+4 5-1 -2-1 3 4 3
1 1 = 2-1 7-2 1-3 |=|1 5 2
=3 =[5 > —1} 345 9-0 11] 89 0
-1 (A-B)y =A'-B
(i) Transpose of F _1} = F _1} :[ ! 2} 3. A= 31 ; |3 10
2 3|72 3] [13 - A= 21“{421}
15 6] [-15 6] 0 1 11
(iii) Transposeof(~3 5 6 |=[<3 5 6 Now, B= [_11 i ;] = B=[2 2

2 3 -1 2 3 -1



Matrices

0 NOW,A+B{3 -1 0}{—1 2 1} -1

4 2 1|1 2 3 andB=[-1 2 1] = B'=|2
[3-1 -1+2 0+1] [2 1 1 1
T14+1 242 1+3| |5 4 4 1 Ix(-1)  1Ix2  1x1
5 s AB=|-4[[-1 2 1] =|-4x(-1) (-4)x2 (-4)x1
— (A+By=|1 4 3 3x(-1) 3x2 3x1
1 4 1 2 1
(3 4] [1 1 =4 8 4
A+B=|-1 2|+ 2 2 =3 6 3
_o 1] |1 3 1 4 -3
(-1) 4+1] [2 5 LHS.=(ABy=| 2 -8 6
= -1+2 2+2|=|1 4 1 4 3
0+1 1+3| |1 4 >
(A+B"A'+B’ RHS.=BA'=| 2 |[1 4 3]
.. 3 -1 0] [-121 )
(i) A-B= -
4 2 1/ |1 2 3
-1x1 -1x(-4) -1x3 -1 4 -3
{3—(—1) -1-2 0‘1}{4 -3 ‘1} =| 2x1 2x(-4) 2x3|=|2 -8 6
4-12-2 1-3] [3 0 =2 1x1 1x(4) 1x3| |1 -4 3
4 3
(A-By=|-3 0 Hence, (AB)' = B'A’.
1 -2 0
s 41 T 1 (i) Wehave, A=|1|,B=[1 5 7]
A-B=-1 2|- 2
0 1] [1 3 1
3+1 4_1_ _4 3 = A’I[O 1 2]andB’: 5
=|-1-2 2-2[=[-3 0 7
0-1 1-3| |11 -2 0
(A-B)y=A"-B. Now, AB=|1|[1 5 7]
’ _2 3 N _2 1 2
4. Wehave, A'= . @ = A=(A)= 5 ol
O0x1 0x5 0x7 0 0 0
B{—l 0} =[1x1 1x5 1x7|=[1 5 7
12 2x1 2x5 2x7| |2 10 14
aaop_| 2 1], 0
Now, A+2B=| . ,|1+2], 5 00 0] [o1 2
IEREX :(AB):;57:0510
=5 o, 4 10 14| [0 7 14
[2-2 1+0] [4 1 1
1 3+2 2+4] |5 6 Now, BA'=|5([0 1 2]
45 7
Hence, (A+2B) = .
16 1x0 1x1 1x2] [0 1 2
1 =|5x0 5x1 5x2|=[0 5 10
5. (i) Here, A=|-4| = A'=[1 -4 3] 7x0 7x1 7x2| |0 7 14

3 (AB) = B'A".
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cosa sino. So, A + A' is a symmetric matrix.
6. (i) Wehave, A=| | 1 5 1 6
—smo  cosa (ii) Wehave, A-A'= 6 71715 7

= A’:{

coso. —sina || coso  sina

cosa  —sina
sina  cosa

[1-1 5-6] [0 -1
“l6-5 7-7|"|1 0

0 1 0 -1
s o S

sina  cosa || —sino coso

cos?a +sin®a cosa sino, — sino coso -1.0 10
= . .0 > A - A’ is a skew-symmetric matrix.
sina cosa — cosa sina sin“ o + cos” a
) 10 B 0 a b ' 0 —-a -b
=lo 117 9. A=|-a c|l > A=la 0 -
Hence, A'/A = I. b < 0 b ¢ 0
(ii) Given that A = sma C?sa 0 = 4 ' &
—coso.  sina A+A =|-a cl+la 0 —c
{sina —cosoc} b — 0| |b ¢ O
= A'= )
cosa  sina 0+0 a—-a b-b 0 0O
So, A,A:{sina —c.osoc}{ sina c?sa} —|—a+a 040 c—cl=lo 0 0
cosa.  sino || —cosa  sino —b+b ——c+c 0+0 000
_ sin? o+ cos’ o sina.coso — cosasino 1 000
cosasino —sinocosa. cos? o +sin’ o = E(A+A’): 000
10 : 000
1o 1] 0 a b 0 —-a -b
Hence, A'A = 1. Now, A-A'=|-a 0 c|-|a 0 —c
7. (i) A square matrix A is said to be symmetric if b~ 0] [b ¢ 0
A'=A - - 0-0 a+a b+b 0 22 2b
1 -15 Yy - =|-a—a 0-0 c+c|=|-22 0 2
So,A=|-1 2 1| = A= b-b —c—c 0-0| |20 —2c¢ O
5 1 3 5
= A=A 0 2a 2b 0 a b
So, A is a symmetric matrix. 1 (A-A)= 1 2a 0 2| =|-a 0 ¢
(ii) A square matrix A is said to be a skew-symmetric 2 2 b 2¢ 0 b ¢ 0
matrix if A’ = -A.
o O 10. (i) Here A=|> ° ol d
Now, A=|-1 0 1 . (i) Here A= 1 -1 = =I5 1
1 -1 0 1
0 -1 1 0 1 -1 Let P:E(A+A)
- A=1 0 -1|=-]-1 0 1 |=-A . [3 5 3 1
11 0 1 -1 0 ArA= 41%s 4
= A'=-
So, A is a skew-symmetric matrix. = 3+3 5+1 = 6 6
1+5 -1-1 6 -2
5. Weh AFS} A’Fﬂ
. e have, A= = = 6 6 3 3 3 3
6 7 57 p:l(A+A’)=l = , P'= =P
2 216 =2 3 -1 3 -1

. 1 5 1 6 1+1 5+6 2 11
(i) A+A'= + = = 1 . . .
6 7 57 6+5 7+7 11 14 Thus, P = E( A+ A') is a symmetric matrix.

A+ A= 2 U 1
( )= 11 14 Also,letQ=§(A—A')
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, {3 5} {3 1}
Now, A-A'= -
1 -1 5 -1
3 3 5-1 0 4
“l1-5 “1+1 -4 0
1 L 1[0 4] [0 2
QZE(A_A)_zLL 0}{—2 0}

@z o5 o)

Thus, Q =

3 3 0o 2
© A=P+Q-= 3 1 + 2 0

6 2 2
(i) Here A=|—2 3 -1
2 -1 3

6 2 2

= A'=[-2 3 -1

2 -1 3

LetP:%(A+A’)

6 -2 2 6 -2 2

A+A=|-2 3 -1]+[-2 3 -1
2 -1 3| |2 -1 3
6+6  —2-2 242 12 4 4
=|2+(=2) 343 -1+(-1)|=|-4 6 -2
2+2  -1+(-1) 3+3 4 2 6
12 4 4 6 -2 2
p=taray=Ll4 6 2| |2 3
2 4 2 6 2 -1 3

Thus, P = 1( A+ A) is a symmetric matrix.

Also, let Q= A A"
6 2 2 6 -2 2
Now, A-A'=|-2 3 -1|-|-2 3 -1
2 -1 3 2 -1 3
6-6 2+2 2-2 0 0O
=-2+2 3-3 -1+1|=|0 0 0
2-2 -1+1 - 0 0O
) ; 0 0O 0 0O
Q:E(A—A’)zz 0 0 0(=(0 0 O
0 0O 0 0O

1
E(A - A’) is a skew-symmetric matrix.

“1|=r

1
6 2 2 000
Hence, A=P+Q=|-2 3 -1{+|0 0 O
2 -1 3 000
3 3 -1
(iii) Here A= |-2 -2 1
-4 -5 2
3 2 4
= A'=|3 -2 -5
-1 1 2
1
LetP:E(A+A’).
3 3 -1 3 2 -4
A+A'=|-2 2 1|+ 3 -2 -5
-4 -5 2 -1 1 2
3+3 3-2 -1-4 6 1 -5
=243 -2-2 1-51|={1 -4 -4
—-4-1 -5+1 2+2 -5 -4 4
6 1 -5
1 N 1
So,P:E(A+A):E 1 4 -4
-5 4 4
3 1/2 -5/2
=1/2 =2 -2
-5/2 2 2
3 1/2 -5/2
P=1/2 =2 -2 |=P.
-5/2 =2 2
Thus, p= 1( A+ A" is a symmetric matrix.
Also, let Q= (A A".
3 3 -1 3 2 4
Again A-A'=|-2 2 1|-|3 -2 -5
-4 -5 2 -1 1 2
3-3 3+2 -1+4 0 5 3
=-2-3 2+2 1+5|=|-5 0 6
-4+1 -5-1 2-2 -3 -6 0
1 1 0 5 3 0 5/2 3/2
", E(A—A’):— -5 0 6|=|-5/2 0 3
-3 -6 0 -3/2 -3 0
0 -5/2 -3/2 0 5/2 3/2
Q=|5/2 0 -3 |=—-|-5/2 0 3 |=-0.
3/2 3 0 -3/2 -3 0

Thus, Q=

(A A’) is a skew-symmetric matrix.
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3 L D]y 33
2 2 2 2
A=P+Q-= 1 -2 2|+ = 0 3
2 2
= -2 2 -3 -3 0
| 2 1 L2 _
A H A 1 o 1 -1
= =
(iv) Here, 12 5 o

LetP:%(A+A')
1 5 1 -1
A+A' = +
-1 2 5 2
1+1 5-1 2 4
-1+5 2+2 4 4
2 4 1 2
le(A+A'):1 =
2 214 4 2 2
1 2
P'= =P
2 2
Thus, P = 1( A+ A') is a symmetric matrix.

Also, let Q= (A A"

I
{1‘53*2}{6}

ooty 3 )

. g

I\J

Thus Q= (A A') is a skew-symmetric matrix.

1 2 0 3
A=P+Q = + .
2 2 -3 0
11. (A): We know that A’=A, B’ =B
So, (AB - BA)' = (AB)' - (BA)’
=B'A'-A'B'=BA - AB
= -(AB - BA)
So, AB - BA is a skew-symmetric matrix.

12. (B):Given that A= {Cosa _Sm(l}

sino.  coso

" cosa  sina
= = .
—sina.  cosa

Given, that A + A’ =1

WLEG 100PERCENT Mathematics Class-12
[cosa —sinoc:| |:cosoc sina} |:1 O:|
= + =
sino,  coso —sino  coso 01

2coso 0 10
= =
0 2cosa 01

= 2coso=1 = cosoc=%

T
- Ccosa = COSg

1. (D) : Matrices A and B will be inverse of each other
onlyif AB=BA=1

NCERT MISCELLANEOUS EXERCISE

1. Weshall prove theresult by mathematical induction.
We will first see that the result is true for n = 1.

Forn =1, (al + bA)! = al + bA =a'l + 1a' -1bA
Result is true for n = 1.
Let for n = k, the equation is true i.e.,
(al + bA)k = a[ + kak-1bA
We will prove forn =k +1
ie., (al + BAY*1=gk+1] + (k + 1) abA
Consider, L.H.S. = (al + bA)*+1
= (al + bA)* (al + bA)
= ("] + ka*~"bA) (al + DA)
=gk *1] x [ + ka*bAl + a*bAl + kak -1p2 A-A
= g% *1] + kakbA + a*bA + kak-1b2 x O [ A2=0]
= a1 + (k + 1) a'bA = RHS.
Thus, it is true forn =k + 1.
Hence, by the principle of mathematical induction,
(al + bA)" = a"l + na"-1bA is true for all neN.

2. We shall prove it by mathematical induction.

For n =1, we have
1-1 Al-1 Al1-1
3 3 3 11 1
Al=[3t-1 3t-1 3l-1/_11 1 1|=A
31-1 gl-1 g51-1 11 1

Thus, the result is true for n = 1.
Let for n = k the equation is true i.e,

3k—1 3k—1 3k—1

Ak =|3k=1 gkl gkell ke N
3k—1 3k—1 3k—1

We will prove that result is true for n =k + 1.
So, Ak*1=Ak-A
Consider, R.H.S.
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3k—1 3k—1 3k—1

3k—1 Bk—l

= Ak-A =| 31

111
111
k-1 111

3k71 3k71

3k—1 +3k—1 +3k—1
3k—l +3k—1 +3k—1

3k—1 +3k—1 +3k—1

k-1, gk-1 , gk-1
= | 3k1 4 3k1, k-1

3k—1 + 3k—1 +3k—1

3k—1+3k—1 +3k—1

3k—1 +3k—1 +3k—1

3k71 +3k—1 +3k—1
3k gk 3k
=[3k 3k 3k
3k 3k 3k

Now consider, L.H.S. = Ak+1

3k+1—1 3k+1—1 3k+1—1 3k 3k 3]{
— 3k+1—1 3k+1—1 3k+1—1 — 3k 3k 3k

3k+1*1 3k+1*1 3k+1*1 3k 3k 3]{
=R.H.S.

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

So, by the principle of mathematical induction,
gn-1 gn-1 gn-1

An—|gn-1 gn-1
gn-1 gn-1

3" 1 |is true for all neN.

3}’1—1

3. Forn=1wehave,

1 [1+2x1  —4x1 3 4
A = = =A
1 1-2x1 1 -1
So, the result is true for n = 1.

1+2k -4k

Let AF =
¢ { ko 1-2k

} is true for n = k.

We will prove that the result is true for n =k + 1.

Ak 1+2(k+1) —4(k+1)
T k+1 1-2(k+1)
AR _ 2k+3 —4k-4
Tl k+1 —2k-1
3 —4[1+2k -4k
,Ak+l=A'Ak=
Now, 1 1| Kk 1-2k
[3+6k—4k —12k-4+8k
Tl 1+2k-k  -4k-1+2k

13

2k+3
2k-1

k+1

So, Ak*+1is true.

Hence, by the principle of mathematical induction,
A _{1+2n —4n

is true for all neN.
n 1-2n

4. Given that A and B are symmetric matrices,
therefore A’ = A, B’ = B.
Now, (AB - BA)' = (AB)' - (BA) =B'A’ - A'B’

=BA - AB=-(AB - BA)

AB - BA is a skew-symmetric matrix.

5. Casel: Given that A is symmetric.

We will prove B'AB is symmetric.

As A is symmetric, so A’ = A

Now, (B'AB)' = B'A'(B') =B'A'B=B'AB

Thus, B'AB is a symmetric matrix.

Case II : Given A is skew-symmetric i.e.,, A’ = -A.
We will prove that B'AB is skew-symmetric.

Now, (B'AB) =B'A'(B")'=B'A'B=B' (-A)B =-B'AB
Hence, B'AB is a skew-symmetric matrix.

0 2y z
6. Giventhat matrix A={x y -z|andA'A=]
X -y z

0 x x|l0 2y =z 100
= |2y ¥y —yllx y -z|=/0 1 0
z -z z||lx -y z 0 01

—0+x2+x2 0+ xy —xy 0—zx+zx
= | 0+xy—xy 4y2+y2+y2 2yz—-yz—yz
O-—zx+xz 2yz—2zy-zy 22 +72+ 22
1 00
=0 1 0
0 01
22 0 0 1 0 0
= |0 6y 0]=[0 10
0 0 322|001
= 22=1,6y>=1,322=1
- xzzl, 2:1122:1
2 6 3
Hence,x:ii,y:ii,z:ii.
2 6 3
1 2 0|0
7. Wehave, [1 2 1]|2 0 1}|2|=0
1 0 2|«
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= [1+4+1 2+0+0 0+2+2]|2|=0

X
0
= [6 2 4][2]|=0
X
= [4+4x]=0

= 4+4x=0=>4(x+1)=0= x+1=0= x=-1

) 3 1
8. Giventhat A=
-1 2

We have to prove that A2 - 5A + 71 = O.

Az:r 1“3 1}_ 9-1 3+27
-1 2]|-1 2] |-3-2 -1+4]| |-

3 1 15 5
5A=5 =
-1 2 -5 10

Now, substituting the values in A2 - 5A + 71, we have

A2 -5A+71= 8 511150
-5 10

T

Hence proved.
9. Wehave, [x -5 {

70
07

2.50

1 0 2||«x
0 2 1||4
2 0 3|1
[ x+2 ]
= [x -5 -1]| 8+1 |=0
| 2x+3 |
[ x+2 ]
=[x 5 -1]| 9 |=0
| 2x+3 |
= [x(x+2)-45-2x-3]=
= [x2-48]=0 = x2-48=0
= x=%43.
10. Let quantity matrix
10,000 2,000 18,000
:{ 6,000 20,000 8,000 }
2.50
(a) Selling price B=|1.50
1.00
Now for selling price,
10,000 2,000 18,000
:{ 6,000 20,000 8,000 }

1.50
1.00

WUEG 100PERCENT Mathematics Class-12

6,000 % 2.50 + 20,000 x 1.50 + 8,000 x 1

B {10,000 x2.50 + 2,000 x 1.50 + 18,000 x 1}

25,000 + 3,000 + 18,000 46,000
53,000

115,000 + 30,000 + 8,000 |
Total revenue in market I = ¥ 46,000.

And total revenue in market II =3 53, 000.

2.00
(b) Now, cost price C=|1.00
0.50

Now for cost price,

AC 10,000 2,000 18,000
| 6,000 20,000 8,000

| 10,000%2 +2,000x1+18,000%x0.5
| 6,000x2+20,000x1+8,000x0.5

_[31,000
136,000

Total cost price = 31,000 + 36,000 = < 67,000.

Total selling price = 46,000 + 53,000 = ¥ 99,000.
Profit = S.P. - C.P. = 99,000 - 67,000 =¥ 32,000.

1 2 3 -7 8 -9
11. X =
4 5 6 2 4 6

We can say that X is a 2 x 2 matrix.

B

Let X=

c d

~fa b]f1 2 3] [-7 -8 -9

“le d||4 5 6| |2 4 6
a+4b 2a+5b 3a+6b| |7
c+4d 2c+5d 3c+6d| |2

.

On comparing the corresponding elements, we have

a+4b=-7 .. and c+4d=2
20+5b=-8 ..(ili) and 2c+5d=4 ..

Solving (i) & (iii) we geta=1,b=-2
Solving (ii) & (iv), we getc=2,d=0

1 -2
Hence, X = .

12. Let P(n): AB" = B"A
Forn=1,AB=BA
P(n) is true for n = 1.
Let P(n) be true for n = k.
ABk= BFA
Multiplying both side by B, we have
ABB = B¥AB
L.H.S.= AB*B = A(B*B) = ABk*+1
R.H.S. = (BXA)B = BX(AB)
= BK(BA)
= (BkB)A = Bk1 A

... (i)
(iv)

(Given)

(-~ AB = BA)
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P(n)is true forn =k + 1.
By the principle of mathematical induction, P(n) is true
for all neN.
Now, let P(n) : (AB)"* = A"B"
Forn=1,LHS.=ABand RH.S. =AB
P(n)is true forn =1
Let P(n) be true for n =k
(AB)k = AkBK
Multiply both side by AB, we have
L.H.S. = (AB)Y(AB) = (AB)k*1

R.H.S. = AB{AB) = A*BX(BA) (- AB =BA)
= AKBF -B)A = Ak (BK*1 A)

= AKABk+1) (- AB" = B1A)
= Ak+1gk+1

= P(n)istrueforn=k+1

By the principle of mathematical induction, P(n) is true
for all neN.

13. (C):GiventhatA:{a p }
Y

-

Now, A2=]

a Bfa B (10

y —aly -—o| |0 1

a?+By ap-ap {1 0}
= =

Yo — oy yB+0L2 01

a>+py O {1 0}
= =
0 WB+a®| [0 1

Now o2+ By=1 = 1-a2-By=0
14. (B) : Consider the matrix A.
Clearly A’=Aand A' = -
A=-A = 2A=0 = A=0
A is a zero matrix.
15. (C): We are given that A= A
Now, I+AP-7A=PB+A3+3[A(I+A)-7A
=[+A2+3A(I+A)-7A
=]+ A%+3A +3A2-7A
=[+4A2-4A=1+4A-4A=1

15

( AZ =A)
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