A=|35 -2 12

II'_ _l;|
In the matrix V3 I - 17 , write:

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

(iii) Write the elements ais, a»i, @z, dza, a»s

Answer

(i) In the given matrix, the number of rows is 3 and the number of columns is 4.
Therefore, the order of the matrix is 3 x 4.

(ii) Since the order of the matrix is 3 x 4, there are 3 x 4 = 12 elements in it.

2| Ln

(iii) @13 = 19, a1 = 35, @33 = =5, @ = 12, a3 =

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

Answer

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the
possible orders of a matrix having 24 elements, we have to find all the ordered pairs of
natural numbers whose product is 24.

The ordered pairs are: (1, 24), (24, 1), (2, 12), (12, 2), (3, 8), (8, 3), (4, 6), and

(6, 4)

Hence, the possible orders of a matrix having 24 elements are:
1x24,24x1,2%x12,12%x2,3%x8,8%x3,4x6,and6 x4

(1, 13) and (13, 1) are the ordered pairs of natural numbers whose product is 13.

Hence, the possible orders of a matrix having 13 elementsare 1 x 13 and 13 x 1.
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If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5
elements?

Answer

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

The ordered pairs are: (1, 18), (18, 1), (2, 9), (9, 2), (3, 6,), and (6, 3)

Hence, the possible orders of a matrix having 18 elements are:
1x18,18x1,2x9,9x2,3x6,and6 x 3

(1, 5) and (5, 1) are the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of a matrix having 5 elements are 1 x 5and 5 x 1.

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

[N
_a —;| 3i+j g, =2-]
(M = (i) ¥ :
Answer
a, a,, a; a,,
A=|a, Az ay: ay,
L. . a., [y i, i,
In general, a 3 x 4 matrix is given by 3 2 13 M

1
a;, =—|-3i+j|,i=1,23andj=1,2,3,4

(M)
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soa, =%|—3x|+1|=%|-3+1|=%|-2|=§=1

o, =%|—3x}]+1|=%|—6+1| =%|—5| =§

a, =%|—3x3+l|=%|—9+1|=%|—8| =§= 4

1

1 1 1
a, =5|—3x1+2| =E|_3+ 2| =5|_l| =5

a, =%|-3><2+2| =%|—6+ 2|=%|—4| =g=2

1 1 1 7
a, :5|-3><3+2| =§|-9+ 2| =5|-?| =3

a =l|-3><|+3| =1|-3+3|=0
2 2
1 1 1 3
Clyy =§|—3X2+3| = E|—6+ 3| =5|—3| =E
6

1 1 1
033=E|—3x3+3|=5|—9+3|=E|—6|=5=

1 1 1 1
iy =E|—3}<I+4| =E|—3+4| =E|l|=5

3

a, =%|-3><2+4| =%|—6+4|=%|—2| =%=1

1 1 1 5
a,, =§|-3><3+4| :§|-9+ 4 :§|_5|:E

Therefore, the required matrix is

(i)

£ k3w -
el o [ R

b= B pd | —

=2i—j, i=1,23andj=1,2,3,4
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sa, =2xl-1=2-1=1
a, =2x2-1=4-1=3
i, =2x3-1=6-1=5

a,=2xl-4=2-4=2-2
t,, =2x2-4=4-4=0
a, =2%x3-4=6-4=2

A=|3

= D
| S

Therefore, the required matrix is

Question 6:

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

M O I oSt S
Gy L 5 1 5 (i) 54z xy 5 8

x+y+z )

x+z |=|3
Gip L Y F 7
Answer

S ]

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

Comparing the corresponding elemgnts nwe @etiel p. comr
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x=1,y=4,andz=3
6 2]

5 8|

lx+y 2

(i) |d+z  xy

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

Comparing the corresponding elements, we get:
X+y=6,xy=8,5+z=5

Now,54+z=5=2z=0

We know that:

(x = y)? = (x +y)* - 4xy

>(x-y)?*=36-32=4

>X—y==x2

Now, whenx —y=2andx+y =6,wegetx=4andy =2
Whenx —y=—-2andx+y=6,wegetx=2andy =4
X=4,y=2,andz=0orx=2,y=4,andz=0
X+y+z 9

x+z |=|3

V+z 7

(iii)

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

Comparing the corresponding elements, we get:
X+y+z=9..(1)
x+z=5..(2)
y+z=7..(3)

From (1) and (2), we have:
y+5=9

>y=4

Then, from (3), we have:

4 +z=7

2z=3

~X+z=5

=>Xx=2

~X=2,y=4,andz =3
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Find the value of a, b, ¢, and d from the equation:

la=b 2a+c]| [-1 5
2a-b 3c+d| [0 13
Answer

la-b 2a+c -1 ]
(2a-b 3c+d| [0 13

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

a-b=-1..(1)

2a—b=0..(2)

2a+c=5..(3)

3c+d=13 .. (4)

From (2), we have:

b =2a

Then, from (1), we have:
a—2a=-1

=2>a=1

>b=2

Now, from (3), we have:
2x1l+c=5

=>c=3

From (4) we have:
3x3+d=13
>94+d=13=>d=4
sa=1,b=2,c=3,andd =4

1=[a,],, < 0 s x|
quare matrix, if
(A m<n
(B m>n
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(C)m=n

(D) None of these

Answer

The correct answer is C.

It is known that a given matrix is said to be a square matrix if the number of rows is

equal to the number of columns.

_r’f =[|5J'. j|
Therefore, “dmen js @ square matrix, if m = n.

Which of the given values of x and y make the following pair of matrices equal
3x+7 5 0 y=2
v+l 2-3x| |8 4

x=—,y="7
(G
(B) Not possible to find

(D) 3 3
Answer
The correct answer is B.

(3x+7 5 }Fﬂ }-—1

It is given that L T 2-3x| |8 4

Equating the corresponding elements, we get:

31+?=D:}.\'=—%

S=y-2=y=17
y+l=8=yp=7

2
2—31:4:%1:—?
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We find that on comparing the corresponding elements of the two matrices, we get two
different values of x, which is not possible.

Hence, it is not possible to find the values of x and y for which the given matrices are
equal.

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

(A) 27

(B) 18

(C) 81

(D) 512

Answer

The correct answer is D.

The given matrix of the order 3 x 3 has 9 elements and each of these elements can be
either 0 or 1.

Now, each of the 9 elements can be filled in two possible ways.

Therefore, by the multiplication principle, the required number of possible matrices is 2°
=512
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Question 1:

Exercise 3.2

2 4 1 3 ) -2 3
4= 3 2 . B= 5 . = 3
Let : - ) - 4

Find each of the following
(iy A+B (iiy A-B i) 34-C
(iv) AB (v) BA

Answer
(i)

ik
A"‘B: + =

3 2 -3 5
(ii)

2 41 1 3
4_5_[3 2}_—2 5}
(i)

{z 4 |_2 5
34-C=3 -

3 2] 3

[3x2  3x4] [-2
[3x3 3x2] | 3

[6+2 12-5

19-3 5—41
8 7

|6 2}

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

Therefore, AB is defined as:

241 443 B 3
3-2  245) |1
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T A B oo
S e

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

Therefore, BA is defined as:

3.4:- 1 32 4] |1(2)+3(3)
2 53 2

[2+9 4+6 | [11 10

4415 —8+10] |11 2

Question 2:

Compute the following:

I I
+ 1,2
(i) —h s 3] a (i) a +o

(iii)
gl w2 P ¥
cos’ x sinx | |sin®x cos’x
+
sin“x cos’x| |cos’x sinx
(v)
Answer

(i)

a h+a b_a+cr b+h_
-b  al |b al |-b+b a+al

a +h b+ . 2ab  2bc
(i) a+et at+b —2ac —2ab

1 -2(2)+5(3)

a2
[ LI
=
+
e 2
=
h

2a Eh}

(3)+2(5)

Lad

2(3}+4{5]]

1(4)+3(2) ]

-2(4)+5(2)

b+ . 2ab 2k
a +h° —2ac  —2ab

2a
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_az +¢t =2ac  a +b —2ab

_ (a+b]: (!J+::]:]
(a—c) (a—b)

-1 4 —6 12
8 3 16 |+ 8
2 & 3 3

(iii)

[—1+12 447 -6+6
= 8+8 5+0 16+5
_2+3 8+2 5+4
11 11 0
=|16 5 21

5 0 9

@+ b+ 2ab b4t +2ac]

7 6
0 5
2 4

2 .3 . 2 2
cOs5™ X sIn” x SN x Cos X
P | 2 P
. SN X Cos X cCos™ X sInXx
(iv)

B 2 . 2 . 2
COs5 xXx+s51n" x 5N xX+C0s X

sinx+cos’x  cos’ x+sin’x

I 1

Question 3:

Compute the indicated products

N P

1
2|[2 3 4]

(i)

|

! 1} ( sinzx+cns:x=l]
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(i) -

(iv) -

(vi)

hWI_\.)I

(]

I
e o
| I |
—
by =

Answer

ol

B

(i)

L

w3

| —ab+ab

1
2

a bhila
b allb

| -

_a{a}+b(b} a{
| -bla)+a(b) -b(-b)+a(a)

a4 b —ab+ab| a’
b +a’ 0

=

~b)+ b{a}]

12) 1(3)

3(2) 3(3)

@ 2 s
2(2) 2(3) 2(4) { 6

+ b7 D]

a’ +h°

6 9

3(4)

2 3
3 1

wWWV. ncert hel p. con

W02 djaypaoummm/:dny



[1m-202)  1(2)-203)  103)- (l]}

_2{1}+3[2} 2(2)+3(3)  2(3)+3(1)

-4 2-6 3-2] [-3 -4 1
“[2+6 449 6+3}:[8 13 9]

2 3 471N 3 5

3 4 5o 2 4
N I

2(1)+3(0)+4(3)  2(=3)+3(2)+4(0)  2(5)+3(4)+4(5)
=[3(1)+4(0)+5(3)  3(=3)+4(2)+5(0)  3(5)+4(4)+5(5)
(4(1)+5(0)+6(3)  4(=3)+5(2)+6(0)  4(5)+5(4)+6(5)]
[2+0+12 —6+6+10 10+12+20 ] [14 0 42]
=|3+0+15 —9+8+0 15+16+25 |=|18 -1 56
(4+0+18 —12+10+0 zu+2u+3J Lz -2 70|

2 I | 0

3 2

1 l |:—I 2
(v)

[2(1)+1(-1)
=[3(1)+2(-1)
-1(1)+1(=1)
[2-1 0+2
=13-2 0+4
—1-1 0+2

2(0)+1(2)
3(0)+2(2)
~1(0)+1(2)

2417 [1
342(= 1
—1+1 [-2

|

J
2(1)+1(1) |
3(1)+2(1)
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=1(2)+0(1)+2(3)  =1(=3)+0(0)+2(1)
[ 6-1+9 -9-0+3] [14 -6
| -2+0+6 3+u+2}[4 5}

_ 13(2)-1(1)+3(3) 3(=3)-1(0)+3(1) }

Question 4:

1 -3 3 -1 2 4 2
A=|5 0 2.B=4 2 5 C=|0 3 2
If 1 -1 1 2 0 3 and 1 -2 3 then

compute {A+H} and {E_C) . Also, verify that A+{B_C] - ["H'B]_C

Answer
1 2 3] (3 -1 2
A+B=|5 0 2|+ 4 25
L -1 1] |2 0 3
1+3  2-1 -3+2] [4 1 ~1
=[5+4 0+2 2+45|=|9 2 7
1+2 —1+0 1+3 3 -1 4
3 -1 21 [4 | 2
B-C=|4 2 s5|-0 3
2 0 3|1 -2 3
3-4  —1-1 2-2| [-1 =2 o
=[4-0 2-3 5-2|=/ 4 -1 3
2-1 0-(-2) 3-3 | 20
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1 2 3 [-1 =2 0]
A+(B-C)=|5 0 21+ 4 -1
| -1 1 1 2 0
1+(-1) 2+(-2) =3+0| [ 0 _3
= 5+4 0+(-1) 2+3 |= -1 5
1+1 —1+42 1+0 | |2 1 I
4 1 -1 [4 2]
(A+B)-C=9 2 7|-0 3
3 -1 4 1 -2 |
44 1-1 —-1-2| [0 0 -3
=9-0 2-3 7-2 =9 -1 5
3-1 -1-(-2)  4-3 | |2 1 I
Hence, we have verified that A+(B—C)=(A+B)-C.
Question 5:
2 5] 23]
3 3 5 5
I L T L R .
3 3 3 5 5 5
T, 2 7z 8 2
If L3 3 and LS 5 5 then compute 34-3B8
Answer
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2 i 3
3 3
34_sp-3lL 2 4
3 03 3
7 5 2
| 3 3
> 5
11 4]
7 )

Question 6:

casﬂ[
Simplify

Answer

—siné cosf!
[cos* @ cos Bsin @
| —sin@cos cos” @
[ cos® @ +sin’ @

| —sinfcosf +sinfcosd

cosd sind

—sinf cosf

Cos

H

A

) )

1 2 4

5 5 3

7 6 2

s 5 5]

2 3 51 [o
| 2 4(=|0
7 6 2| |0

. sin?  —cosd
+sind .
cos ¢ sin &

cusﬁ‘{ cos smﬂ}_sina[sm

& —cosd
ad siné@

sin” @ —sinfcos

sin @ cos @ sin” @ “

cosdsinf —sinf cos H
cos” B +sin* @ ]

| 0
=l I] {*.'m52§+sin2§=l]
Question 7:

Find X and Y, if

X+yzf “J X-yzf ”}
() 2 3 and 0 3

2 3 2 -2
2X+3Y:[ :| 3X+2}’:|: :|
(i) 4 0 and -1 5

Answer

(i)
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X+¥=

X-Y=

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

-
. |

(1)

(2)

EX:[? n}+3 _[7+3 n+n}zrﬂ
2 5 _'lf! _2+l] 543 2
110 0] [s 0]
1{:— =
z[z 8 [l 4
|7 0
Mow, ¥+ )=
A
[5 ﬂ} l? 0}
+¥ =
] 4 2 5
7 0] [ 0
= V= -
B
7-5 0-0
=V=
[2—1 5—4}
.-.y:[? ﬂ]
] ]
(ii)
2
2X 43V = 3] (3)
i 0
2 -2
3X +2Y = (4

Multiplying equation (3) with (2), we get:
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2 3
¥i=2
2(2X+3 } “[4 0]

4 6
=>4X +06) = ()
8 0

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

3(3X +2Y)= 3{_21 —2}

5

6 -6
:9X+5r:l } (6)
-3 15

From (5) and (6), we have:

(“f"’””’)-(%mv:[: E'Hﬁ _6}

0] [-3 15

S 6-(-6) |2 12
= =5X _[3_(—3} 0-15 ]_|:]] _|5]
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=3) =

Question 8:

y:[
Find X, if

Answer

1
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-3 2
[—2 -2
=2X =
-4 2

Question 9:

2 + =
Find x and y, if 0 . 1 2 1 8

Answer

l2+}' 6 } ls 6}
f— =
1 2x+2 1 8

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

2+yv=5
= y=3

2x+2=8
= x=3

«x=3andy =3

Question 10:
wWWV. ncert hel p. con
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Solve the equation for x, y, z and t if

5 X z
By 4
Answer
_x =
2
Ly t
2x
e
2y

1
+3

15
18

|

2x+3 2z-3 9 13
f— =
2y 2r4+6 12 18
Comparing the corresponding elements of these two matrices, we get:
2x+3=9
=2x=6

-

= x=

Question 11:

e
x + y =
If 3 1 > , find values of x and y.

Answer wWWV. ncert hel p. con
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M
Ix ¥ 5
2x—vy 10
~len [
Comparing the corresponding elements of these two matrices, we get:
2x—y=10and 3x+y =5
Adding these two equations, we have:
5x =15
=>x=3
Now, 3x +y =5
=>y=5-3x
>y=5-9=-4
«x=3andy = -4

Question 12:

x v X §] 4 X4V
Given .- W -1 =W Trw ° 1, find the values of x, y, z and

w.

Answer

: é 4 +y
3 X yi_| x ] N X4y
z w -1 2w I+w 3
3x 3y x+4 6+x+y
— =
3z 3w ~14z4+w 2w+3

Comparing the corresponding elements of these two matrices, we get:
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Jx=x+4
=2x=4
= x=2

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

= w=

S3z==l+z4+w
=2z==l4+w==14+3=2
===

sSx=2, v=4 =1 andw=
Question 13:

cosy —sinx 0
F{X]= sinx cosxy (0

If 0 (U

Answer

-
. ]

“show that T () E ()= F(x+y)
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cosxy  —sinx 0
Fx)=|sinx cosx 0|, F(y
0 0 1

cosy —siny 0
)=|siny cosy 0
0 0 1

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

0 0

F(x)F(y)

[cosx —sinxy 0][cosy -siny 0
=|smnx cosx Oflsiny  cosy 0O
0 0 1|0 0 1
[ cos xcos y—sinxsin y+0 —cosxsin y—sinxcos y+0 0
=| sinxcos y+cosxsin y+0 —sinxsin y+ecosxeos y+0 0
0 0 0
(cos(x+y)  —sin(x+y) 0O
=|sin{x+y) cos(x+y) 0
0 0 1
:F[x+}']
S (x)F(y)=Fx+y)
Question 14:
Show that
[5 -1}[2 1}{2 1]'5 -1]
0) 6 T3 4 3 46 7
1 2 3|1 I o] [~ 1 o]l
0 1 0| 0 -1 1 |=| 0O -1 1|0
(i) I 0] 2 3 4 2 3 411
Answer

wWWV. ncert hel p. con

w oo djayuaou-mmm//:dny



(i)

:

s

'5(2)-1(3)
16(2)+7(3)
10-3
12+ 2]

]

5(1)-1(4)

5{1}+?{4)}

5-4 7 [7 1
6+28| 133 34

B

2{—1}+1(?}J
3(=1)+4(7)

—2+7 |
—3+28|

16 5
39 25

3[-1 I 0
0 -1 1
2 3 4

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

1(0)+2(1)+3(4
0(0)+1(1)+0(4)
D+0(3)  1(0)+

I(1)+0(4)
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-1 I 01 2 3
0 -1 10 I 0
2 3 411 1 0

—1(1)+1(0)+0(1)  =1(2)+1(1)+0(1)  =1(3)+1(0)+0(0)
=1 0()+(=1)(©)+1(1) 02)+(=D){1)+1(1) 0(3)+(-1)(0)+1(0)
2(1)+3(0)+4(1)  2(2)+3(1)+4(1) 2(3)+3(0)+4(0)

-1 -1 -3
=|1 0 0
6 11 6

Question 15:

0 1
Find A°~54+61 ¢ LI -b
Answer

We have A2=A x A
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0 12
A= A4=|2 1 32
1 -1 0
[2(2)+0(2)+1(1)
2(2)+1(2)+3(1)
1(2)+(=1)(2)+0(1)
[4+0+1 0+0-1
4+2+3 0+1-3
2-2+0 0-1+0
E -1 2
9 -2 5
0 -1 =2
A —54+6]
E -1 1 [2
9 -2 51-5/2
0 -1 =2] |1
5 -1 1 10
9 -2 51-110
0 -1 2| |5
5-10 -1-0 2-5] [6
910 —2-5 5-15[+|0
0-5 —145 -2-0] [0
-5 -1 -3 6
-1 =7 —10 |+|0
-5 4 -2 0
-5+6 —-1+0 -3+0
-14+0 -7+6 -10+0
|—5+0 4+0  -2+6
1 ~1 -3
-1 -1 -0
-5 4 4

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

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

wWWV. ncert hel p. con
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2(1)+0(3)+1(0)
2(1)+1(3)+3(0)

1(1)+(=1)(3)+0(0)
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Question 16:

1 0
A=0 2
If 2 0
Answer
| 0
AP =AA=|0 2
2 0
1+0+4
= 0+0+2
2+0+6
Now A’ = A" - 4
5 0
=|2 4
8 0
[5+0+16
=(2+0+10
| 8+0+26
21 0
=12 8
| 34 0

A —6AT+TA+2]
21 0 34

=12 8 23
34 0 55

2
1
3 , prove that A' =64~ +74+21=0
211 2
1|0 2 1
312 0 3
0+0+0 2+0+6 5
0+4+0 0+2+3)|=|2
0+0+0 4+0+9 8
8 1 0 2
5 |/0 2 |
1312 0 3
O0+0+0 10+0+24
0+8+0 4+4+15
0+0+0 16+ 0+ 39
34
23
55
5 0 8 1 0
-6|2 4 5 |+7|0 2

8 0 13 2 0

wWWV. ncert hel p. con
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21 0 347 [30 0 487 [7 0 147 [2
=12 8 23|-112 24 30|+ 0 14 7 |40
340 550 (48 0 78] |14 0 21) |0
[2147+2 0+0+0 34414407 [30 0 48

= 12+0+0 8+14+2 23+7+0 |—|12 24 30
3441440 0+0+0 5542142 (48 0 78
30 0 487 [30 0 48

=12 24 30|-|12 24 30

48 0 78| (48 0 78
0 0 0
=0 0 0(=0

0 0 0

A AT+ TAR2I =0

Question 17:
3 =2 1
0 P PR ~

If 4 -2 and 0 I , find k so that 4~ =k4 -2/
Answer

3 =213 -2
A =A4-A=

A P

33)+(-2)(4) 3(—2}+{—2}{—2}HI —1
4O 4(2)(2)(2) -4

Now A° = kd—21

1 -2 3 -2 ] 0
= 4 “{4 —2}2{] 1}
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Comparing the corresponding elements, we have:

sk-2=1
=3k=3
=k=1

Thus, the value of k is 1.

Question 18:
0 —tan —
A=
tanE 0
If 2 and I is the identity matrix of order 2, show that
cosa —sinea
T+ 4= {.’ - A‘][ . :|
SN COS
Answer

woa djayuaou-mmm//:dny
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Onthe LH.S.

I+ 4
1 {}} 0
= &
0 | o
_ tan_
2
1 —‘canE
_ 2
a1
L 2
On the R.H.S.

sing cosa

(1-4)

;

cOSa —sina}

tan —
W
F tan <
- 2 [cosa
- o Sin o
—tan— 1
2

: ot
mscx+5ma:tan3

x .
—COS ¥ tan E'i-SII'I&!

o
—tan— .
2 |:C43$-'.I —Slﬂﬂ'i|
0 sincr cosacr

—SIn o
cosa

. 24
—SING + COsa tﬂl’l;

-(2)

. e
511 £ tE]‘lE-I"GDS{T

wWWV. ncert hel p. con
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L

a0 4 e I o o 2 Ira
| = 25in° —+ 2 5in —COs — tan — =2sin—cos—+| 2cos” ——=1 [tan—
2 2 2 2 2 2

s o . e . [ 7 . oa
—| 2¢os” ——1 |tan — + 2 50 — Cos 25 —cos—tan—+1-2sin"
2 2 2 2 2 2 2 2
i L L @ A 174
1 =2sin” —+2sin" — =25In —cos — 4+ 2 5in — ¢cos — — tan —
_ 2 2 2 2 2 2 2
. ¥ X .o 174 Lo . o X
~2 81N — COs — 4 tan — + 2 51N — ¢os — 2sin” —4+1-=2sin"—
L 2 2 2 2 2 2 2

Irs
] —tan

7
tan — |
2

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

A trust fund has Rs 30,000 that must be invested in two different types of bonds. The
first bond pays 5% interest per year, and the second bond pays 7% interest per year.
Using matrix multiplication, determine how to divide Rs 30,000 among the two types of
bonds. If the trust fund must obtain an annual total interest of:

(a) Rs 1,800 (b) Rs 2,000

Answer

(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 — x).

It is given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.

Therefore, in order to obtain an annual total interest of Rs 1800, we have:
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2

¥ (30000-x)] ”;“ =180 [S.L for | year ="

100

Principal x Rate |

5x  7(30000-x)
— b

100 100
= 5x+ 210000 - 7x = 180000
= 210000 - 2x = 180000
= 2x = 210000 - 180000
= 2x = 30000
= x = 15000

= 1800

Thus, in order to obtain an annual total interest of Rs 1800, the trust fund should invest
Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.

(b) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 — x).

Therefore, in order to obtain an annual total interest of Rs 2000, we have:

5
100
x (30000 = 2000
ERNE r)]i
100
sx, 7(30000-x)

= +
100 100
= 5x+ 210000 = 7x = 200000

= 210000 - 2x = 200000

= 2x = 210000 - 200000

= 2x=10000

= x = 5000

Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should invest
Rs 5000 in the first bond and the remaining Rs 25000 in the second bond.
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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.
Answer
The bookshop has 10 dozen chemistry books, 8 dozen physics books, and 10 dozen
economics books.
The selling prices of a chemistry book, a physics book, and an economics book are
respectively given as Rs 80, Rs 60, and Rs 40.
The total amount of money that will be received from the sale of all these books can be
represented in the form of a matrix as:

80
12[10 8 10] 60

40
=12[10x80+8x60+10x40]
=12(800+ 480 +400)
= ]2{_ lErEU}
= 20160

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

Assume X, Y, Z, W and P are matrices of order 2% M 3%k, 2x p, nx3 , and Pk

respectively. 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. p is arbitrary, k = 3

D.k=2,p=3

Answer

Matrices P and Y are of the orders p x k and 3 x k respectively.

Therefore, matrix PY will be defined if k = 3. Consequently, PY will be of the order p x k.
Matrices W and Y are of the orderm ﬁ(’a@pt%@kpr.eéeﬁctively.
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Since the number of columns in W is equal to the number of rows in Y, matrix WY is
well-defined and is of the order n x k.

Matrices PY and WY can be added only when their orders are the same.

However, PY is of the order p x k and WY is of the order n x k. Therefore, we must have
p = n.

Thus, kK = 3 and p = n are the restrictions on n, k, and p so that PY+WY will be
defined.

2xn3xk,2x p, nx3 Pk

Assume X, Y, Z, W and P are matrices of order , and

respectively. If n = p, then the order of the matrix 1X-5Zg
Apx2B2xnCnx3Dpxn

Answer

The correct answer is B.

Matrix X is of the order 2 x n.

Therefore, matrix 7X is also of the same order.

Matrix Z is of the order 2 x p, i.e., 2 x n [Since n = p]
Therefore, matrix 5Z is also of the same order.

Now, both the matrices 7X and 5Z are of the order 2 X n.

Thus, matrix 7X — 5Z is well-defined and is of the order 2 x n.
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Exercise 3.3

Question 1:

Find the transpose of each of the following matrices:

5
| -1 5 6
2 [u _1} B3ioos 6
_ 2 3 -1
() loo 2 3om
Answer
5
1 . ]
Letd=| — |, then A =[5 — —1}
2 2
. -1
(i) -
1 _1 ) [1 2]
Let 4= ,thend =
(i) 2 3 -1 3
-1 5 6 -1 NE) 2
letd=[/3 5 6. thend' =| 5 5 3
2 3 -1 6 6 -1
(iii)

Question 2:

-1 2 3 — 1 -5
A=| 3 7 B=|1 0
If -2 I ] and ! 3 ! , then verify that

(D{A+ET=E+B’
UD{A—HT=£—E'
Answer

We have:
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A= 1.8=]|1 2 3
3 9 1 -5 0
(i)
-1 2 3 —d 1 -5 =5 3
A+B=| 5 7 91+ 1 2 0l=| 6 9
-2 I | I 3 | -1 4
-5 6 -1
c(A+BY =] 3 9 4
-2 9 2
-1 5 =2 |4 1 -5 6
A+B=| 2 7 1 |+] 1 2 J|l= 3 9
3 9 1 -5 0 1 -2 9
Hence, we have verified that ( 4+ H]' A+ 8B
(i)
—1 2 3 —i -5 1
A-B=| 5 7 Of—] 1 2 0= 5
-2 1 1 ] 1 -3 -2
3 4 -3
(A-B) =|1 50 =2
8 9 0
-1 5 -2 —4 1 3 4
A—R=| 2 7 1 -] 1 2 3(=]1 5
3 9 1 -5 0 1 8 9

Hence, we have verified that {A_%_‘%Eeﬁr t hel p. comn
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Question 3:

3 4
A'=|-1 2 -1 2 1
0 1 B=ly 5 3
If and ~J, then verify that

0 (A+B) =A'+B'
(i (A-B) =A4'-B'
Answer

(i) It is known that 4 :(’i }

Therefore, we have:

B=l2 2
I
-1 ] -1 2 | 2 1
A+B= + =
2 12 3 |5 4 4
2 5
s (4+B) =|1 4
1 4
3 4 -1 1 2 5
A+ 8 =|-1 21+ 2 21=1 4
0 1 1 3 1 4

Thus. we have verified that (A+ B) = A"+ B"
WWV. hcert hel p. con
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43

(4-B) =|-3 0

1 =2
30 4] [-1 1 43
A-B={-1 2|-| 2 2|=[3 0
0 1|1 3] | =2

Thus. we have verified that (4 — H}I =A'-B.

Question 4:

. [—2 3} 5 [—1 D}
If I 2 and 1 2 , then find {jHEB}

Answer

We know that A= {/ﬂ

R A N S N

. (A+2B) = [_f 1

Question 5:

For the matrices A and B, verify that (AB)’ = B'A’where
wWWV. ncert hel p. con
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Answer
()
1] -1 2 1
AB=|-4|[-1 2 = 4 -8 -4
3] -3 6 3
B 4 3
(4B)=| 2 -8 6
1 4 3
-1
Now, 4" =[] -4 3].B=|2
|
-1 ~1 4 -3
BA'=| 21 -4 3]=| 2 -8
I 1 3

Hence, we have verified that {AB]' =R'4.
(ii)

wWWV. ncert hel p. con
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0 0 0
AB=|1[1 5 7]=|1 5 7
2 2 10 14
0 1 2
.‘_(.43)' =0 5 10
0 14
1
Now, A" =[0 1 2].B'=|5
7
1 0 1 2
L BA=| 5[0 I 2]=10 5 10
7 0 7 14
Hence, we have verified that {AB]' =B'A".
Question 6:
y :[ calvs-::r sin & }
If (i) TG COSE ] then verify that A'd =1
y :[ sin e c?sa]
(i) TLOSE SIME ] then verify that A'd=1
Answer
(i)

wWWV. ncert hel p. con

woo djpyuaoummm//:dny



cosar  sing
A= ,
—Sing COoSex

.o _|cosa —sina |
sing cosa |

A,Az[msaf —sinaf]' cos e sina}

Sing cosa || —Sina CoSix

(cosa)(cosa)+(~sina)(-sine) (cosa)(siner)+(-sina)(cosa)
B (sine)(cosa)+(cosa)(-sina) (sine)(sine)+(cosa)(cosar)

[ cos® ¢ +sin’ & SiN & COS & — Sin @ cos &
=_sinacusa—sin acosa sin’ @ +cos” @

1 0
o } !
Hence, we have verified that 4’4 = /.

(i)
4| sina cjas::r
—cosar sina

, {sin o —cosd |

cos  sina |

A sin@ —cosa || sina cosa
cosa  sina || —cosa sina

wWWV. ncert hel p. con
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sing —Cosar || sing  cosa
Losa sina}{—msﬁr sina}
(siner)(sina)+(—cose)(—coser)
(cose)(siner) +(sine)(-cosa)
[ sin® & + cos”

_sinr.rcnsf:r — &1 7 COS X
B 0

p— :f
] |

Hence, we have verified that 4’4 = 1.

Question 7:

A= -1
(i) Show that the matrix 3
0
A=|-1
(ii) Show that the matrix
Answer
(i) We have:
| -1 5
Ar = —]_ 2 I = A
5 1 3
A=A

Hence, A is a symmetric matrix.
(ii) We have:

(siner)(coser)+ (—msa](sina]}

(cosa)(cosar)+(sine)(sinex)

SI0 & COS F — SIN & COS

cos” a +sin” @ }

is @ symmetric matrix
1 -1
0 1

is a skew symmetric matrix

wWWV. ncert hel p. con
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sA=-A4

Hence, A is a skew-symmetric matrix.
Question 8:

[] 5}
For the matrix 6 7 , verify that

() {A+A ]is a symmetric matrix

(i) {A—A )is a skew symmetric matrix

Answer
1
S
5 7
1 57 [ 2 11
AMFZL; ﬂ'{s ﬂ:[n 14]
(i)
. [z 1
s(A+ A7) :{ :|:A+A'
11 14

+ r
Hence, {A ]is a symmetric matrix.

R PR § PR
{-4—3'}'{_{: H=—[? _ﬂ]:|=—{fi—.4'}

Hence, {A_‘ )is a skew-symmetric matrix.

Question 9:

wWWV. ncert hel p. con
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—(A+4") (A=A 3 .
Find 2 and , when b ¢
Answer
0 a b
A=|-a 0 ¢
The given matrix is b ¢
0 -a b
A= a 0 —c
h c ]
0 a b 0 —a —b 0 0 0
A+ A = -a 0 +la 0 - |=|0 0 0
b - 0 b C 0 0 0 0
0 0 0]
.'.%(A+A'}= 0 0 0
_{} 0 EI_
[0 a bl [0 -a  —b 0 2a 26
Now. A—A4"=|—a 0 cl—|a 0 - |=| 2a 0 2e
b - Of | b ¢ 0 -2b  2c 0
| 0 a b
.'.E[xi—A']: —-a 0 ¢
—b - 0
Question 10:

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

-
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-2 3 -1
(i) -1 3
3 3 -1
-2 -2 ]
aip L7 2
[ 5]
(iv) - 2
Answer
(1)
3 ]
Letd=|> Y thend'=| >
1 -1 5 -1

1 16 6 3 3
let P=—(A+A4")=— =
p=d+d) 2’5 —2] [3 —1]

3 3
an,P':[ }:P
3 -1
P=1[A+A‘)
Thus, 2 is a symmetric matrix.
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3 _ -
Nuw,A—A’:[' :}_[3 1 :[ 0 4]
] 1| |5 14 0
] 1[0 4 0 2
LetO=—(A—A)=— =
0=5(4-4) 2{—4 [J {—2 {:}

Now, (Y = {_2 2—‘ =)

0= (A-4)

Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

3 3 { 2 3 5
P+Q:[3 4}[—2 ﬂ]zll —|]:At

(i)
6 -2 2 6 -2 2
LetA=|-2 3 =1, then 4"=| -2 3 -1
2 -1 3 2 -1 3

4 =2 ) 2 -1
6 -2 2
Now, P'=| =2 3 -1|=P
2 -1 3
P= l[A +4')
Thus, 2 is @ symmetric matrix.
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] ]
] ]
] ]
0
0|=-0
0

is a skew-symmetric matrix.

Representing A as the sum of P and Q:

Now, A—A"=| -2
2
Let 0= L (A~ A)=
2
0 ]
Now, 0'=|0 0
0 0
1 r
Q=_(4-4')
Thus, 2
6 -2
P+O=|-2 3
2 -l
(iii)
3 3
LetAd=|-2 -2
—4 -5
3
Now, A+A4'=| -2
—4

2 0 ] 0
-1+ 0 ] 0j=-2 3
3 0 0 0

-1 3 2 4

| |, thend'=| 3 -2 -5

2 -1 1 2

3 -1 3 -2 —4 B
-2 1|+ 3 -2 =5(=| 1
=5 2 -1 1 2 -3

wWWV. ncert hel p. con
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1
3 _ =
6 1 -5 2 2
I.elP:l{,4+.4'):l 1 -4 -4 | = 1 -2 -2
2 21 2
=3 -4 4 5
— -2 2
| 2 i
;5 b3
2
1
Now, P'= 5 -2 2 1|=P
—5 -2 2
L 2 ]
P=1[A+A‘}
Thus, 2 is a symmetric matrix.
3 3 =1 3 =2 -4 0 3
Now, A—A"=|-2 -2 1|-| 3 -2 —5|=1-5
—d =5 2 -1 1 2 =3 =6
_ 3
o S 3
0 5 3 22
1 o : 5 .
|.en;;P:§{f:r—A}:E -5 0 6= -3 0 3
-3 —6 0 3
- -3 0
L 2 _
o -2 _3
2
. |5
Now, ' =| = 0 =3 |=-0
2
2 3 0
L2 _
1 :
O=_(4-4) _ _
Thus, 2 is a skew-symmetric matrix.
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Representing A as the sum of P and Q:

3 511, 3 3
2 2 2 2 3 3
pro=| L 2 22 o0 3|52 2
2 2
5 3 -4
1 I (S S
i 1L _
(iv)
1 5 I -1
Letd= .then 4" =
{_1 2] [5 2

I 5 1 -1] [2 4
Now A+ A = + =
[—I 2} {5 2} 4 4}

1
P=—(A+4)
Thus, 2 is @ symmetric matrix.

I - _ -
Now, A A'z[ ° [I 1}:[ 0 1
o2 s 2716 0

0 3
Let O =%(A—,4’)={_3 }

0
o -3
Now, @' =| _ =0
1 '
0=~ (4-4)
Thus, 2 is a skew-symmetric matrix.
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[] 1 [ : 3] [ ] 5}
P+(= i = =4
2 2 -3 0 -1 2

Question 11:

If A, B are symmetric matrices of same order, then AB — BA is a
A. Skew symmetric matrix B. Symmetric matrix

C. Zero matrix D. Identity matrix

Answer

The correct answer is A.

A and B are symmetric matrices, therefore, we have:

A'=Aand B'=B (1)

Consider (AB—BA) =(AB) —(BA) [(.ri —B) = A'- B':|
=BA-AB [[,43}‘ - H‘A'}
=BA- 4B [by (1)]
=—(AB-BA)

(AB-BA) =—(AB- BA)

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

Question 12:

cose —sina
A{
If

sine msa]then A+A"=1if the value of a is

oA
WA

A. U B.
3_rt

c.nb. 2

Answer

The correct answer is B.
wWWV. ncert hel p. con
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cosa  —sina
A=| |

sin cosa

. |cosa sine
= 4=

—SiNa  Cosa

Now, A+ 4"'=1T

|cosa —sina . cosa sina |1 ]
lsineg  cosa —sina cosa| |0 1
2eosc 0 | 0
f— =
] 2eoscr 0 1

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

2eosa =1

1
= DR = — =C05—

i T
==
3

Exercise 3.4

Question 1:

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

B

Answer

! -1
Let 4=

We know that A = IA

wWWV. ncert hel p. con
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= :} ; = 1_2 ?]A (R, >R,-2R))
g 1] 1 n]
=14 N R [Rz—:»—Rz]
- s s
i 31
- :} ﬂ= 52 f}r (R, >R, +R,)
_ 5 s
3 !
LA = 5 5
2 1
s s

Question 2:

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

ool

Answer

2 1
Let A=

We know that A = IA

ke
NN % R 7o)

A (R, >R, -R,)
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Question 3:

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

.

Answer

! 3
Let A=

We know that A = IA

Question 4:

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

]

Answer

2 3
Let A=
H

We know that A = IA
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I
= 2 (=2 A [Rl—:rER,
5 7] |0 I
- 31 T -
1 =1 |- 0
= 22| ° 4 (R, >R, -5R,)
I 5 :
0 -— [-= 1
I 20 L2
1 o1 [-7 3
=/, =5 A (R, >R, +3R,)
i 21 L 2 i
1 ol [-7 3
= = A (R, > -2R,)
0 1| |5 -2 :

Question 5:

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

.

Answer

2
Let A=

We know that A = IA
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. o _
1 0
= 2 (=2 A [R,—}IR,]
7 4] |0 l ] 2
- o .
1 —| |= 0
- 21-|2 A (R, >R,-7R,)
] 7
0 — ==
i 2] L 2 |
B 0] [4 -1
= 0 1|=| 7 I A (R, >R, -R,)
| 2] L
B 0] [4 -1
= = A (R, >2R,)
0 2 |-7 2 : :

Question 6:

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

B

Answer

2
Let A= >

We know that A = IA
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——
i -
i Lh
| I
Il
— 1
cl—ﬁ
- =
I
.

) 10 ]
| e 0
= 2(=|2 A [RL_”;RJ
L 3] [0 |
- - 5
1 > 5 0
= 21| 2 A (R, >R, -R,)
1 1 :
0 —| |-= 1
I 2] L 2 1
1 o] [ -5
=10 L= 1 14 (R, >R, -5R,)
i 2] L2
A 0] [3 -5
= = A (R, > 2R,)
0 1| -1 2 : :

Question 7:

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

s

Answer

3000
Let A =
-

We know that A = Al
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B 1] R 0

= =A } (C,—>C, -2C,)
1 2 -2 1
B 0 R -1
B ! 2 -1

= 0 =4 (C,>C,-C,)
0 1] -5 3

Question 8:

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

5

Answer

4 s
Let A =
5

We know that A = IA

B | ] -1
— ]:{ ]A (R, >R, -R,)
3 40 |0 |
B ] 1 -1
:_n J_[_S 4]& (R, »R,-3R))
R 0] [4 -5
= .-4 R R _R-.
o 1} {—3 4] (R >R, -R,)
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Question 9:

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

o

Answer

L,em:[s m}
2 7

We know that A = IA

3 10] [1 0
- A
S S
k 3_[1 -4 (R, >R,-R,)
= = =R, -R,
_2 ?_ _ﬂ | 1 1 2
B 3] [1 -1
= = (R, >R,-2R))
0 1] [-2 3 : :
B o] [7 —10
:;-_ﬂ |_:_—2 A (R, >R, -3R,)
P 7 -10
=2 3
Question 10:

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

3 -1
-4 2
Answer

3 -1
Let 4=

We know that A = Al

P PN
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]
—
0
B 0
%
0 2
i 0
o
0 1
1
. "4—| —
2
Question 11:

Find the inverse

2 ~6
1 =2

Answer

2
LEth:|:I

|

Pod | a3 | —

N

We know that A = Al

=4 l
0
-2

=A
-1
B

=4 ]
.2

ﬂj| (C, > C,+2C,)
1

3 [CZ _}Cl-l-c]]
1

2 1

3 [Cl—:r Cj]
2

of each of the matrices, if it exists.

3

| (C, > C,+3C))
3]

I. (CI _}CT_CE)
3] 1

| [C| _}ECIJ

wWWV. ncert hel p. con
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Question 12:

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

i} -3
=2 ]
Answer

Let A :{6 _3]
) |

We know that A = IA

| I
= : _2 =6 0 A [R,—}lR,J
-2 1] |o 1| 6
'] 1 % 0
= 2 |= A (R, >R, +2R))
0 0 ! |
! N E |

Now, in the above equation, we can see all the zeros in the second row of the matrix on
the L.H.S.

Therefore, A™! does not exist.

Question 13:

Find the inverse of each of the matrices, if it exists.
2 -3
-1 2

Answer

wWWV. ncert hel p. con
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Let 4=
~1 .,

We know that A = IA

Lo

p—

Question 14:

(R, >R, +R,)
(R, >R, +R,)

{R,—>R,+R3)

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

i

Answer

2
Let A=

We know that A = IA

L

1

R, =R, ~-=R,
Applying 2 , we have:
o ol -1
s 2| 214
0 1

wWWV. ncert hel p. con
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Now, in the above equation, we can see all the zeros in the first row of the matrix on the
L.H.S.

Therefore, A~ does not exist.

Question 16:

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

1 3 -2
-3 0 -3
2 3 0
Answer
1 21
LetA=|-3 0 -5
2 5 'EI_
We know that A = IA
] 3 =2 ] 0 0
=3 0 =5 (=0 1 014
2 5 0 0 0 |

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

I 3 -2 1 0 0
0 9 -11|=|3 1 0|4
0 -1 4 -2 0 |

=
[
Il

|

—
Lk

— o Ll

oka

0 =1 4 -2 ]

wWWV. ncert hel p. con
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Applying B, — R, + R, we have:

1 0 10 =5 0
0 1 21|=|-13 1 814
0 0 25 =15 1 9

1 0 10 =5 0

0 1 21|=|-13 A

0 0 1 3 1 9
|5 25 25

L2 3
1 0 0 3 3
AR !
a
0 0 1 3 | 9
| 3 25 25
1 2 3
5 5
A== 4 1
5 25 25
313
| 5 25 25 |
Question 17:

Find the inverse of each of the matrices, if it exists.
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) 1 0
1 3
Answer
2 0 -1
Letd=]3 1 0
i | 3

We know that A = IA

2 0 -1 1 0 0
k] 1 0 =0 1 04
0 1 3 0 0 |

R, — =R,
Applying , we have:
1 0 —l l 0 i}
2 2
) 1 0 [=]0 1 04
] 1 3 0 0 1

1 0 . 1 0 0
2 2

0 | R P 1 04
2 2

0 1 3 0 0 1

wWWV. ncert hel p. con
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Applying R, — R, =R, we have:

1 0 . ! 0 0
2 2
0 1 > =|- > 1 0|4
2 2
0 ] : > -1 1
i 2 ] 2 i
Applying R, — 2R, we have:
1 0 1 ! 0 0
2 2
0 1 > = 3 1 04
2 2
0 0 1 5 -2 2

| 0 0] [3 -1 1
0 1 0(=|-15 6 5|4
0 0 1 5 -2 2

3 -1 ]
A'=|-15 6 -5
5 -2 2
Question 18:

Matrices A and B will be inverse of each other only if
A. AB = BA

C.AB=0,BA=1

B.AB=BA=0

D.AB=BA=1

Answer
wWWV. ncert hel p. con
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Answer: D

We know that if A is a square matrix of order m, and if there exists another square
matrix B of the same order m, such that AB = BA = I, then B is said to be the inverse of
A. In this case, it is clear that A is the inverse of B.

Thus, matrices A and B will be inverses of each other only if AB = BA = 1.
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Miscellaneous Solutions

Question 1:

0 1
,4:[ } I+bA)" =a"l+na"'bd
Let 0 0 , show that {a +bd) =a'l+na

order2andne N

Answer

0 |
It is given that

To show: F‘{n) : {w’ + !'JA]" =a"l+na"'bA, ne N

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

For n = 1, we have:
P(1):(al +bd)=al +ba"A=al +bA

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

P(k):(al +bA) =a'l+ka''ba

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

Consider
[m’+ F}A]*' = [af +f}A}A {m’+ !?,—T]
=(a"IT+ka"'bA)(al +bA)

=a" ' T+ ka"BAT + " bid + ka* 'B* A
=a"'"T+(k+1)a*bA+ka" b’ 4’ (1)

, |0 ][0 11 [o 0
Mow, 4° = = =}
0 00 0 0 0
From (1), we have:

wWWV. ncert hel p. con
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(al +b4)" ="' 1 +(k+1)a"bA+0
= a""!+|{k +1}u{b/1

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

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

p 0 1
[m’ +bA] =a"l +na""'hA where 4 = L} [{‘, neN

Question 2:

1 1 1 o o
A: 1 1 1 .{‘I”— 3r.l| L jr.lll ”EN
1 .l .l 3r1 | 3u | 3u |
If , prove that
Answer
1 1 1
A=|1 1 1
o 1 1
It is given that
a-,r.u 1 1" | 3" 1]
To show: P(n):4"=|3"" 3" 3| neN
J'J'..ll 1 3" | 3“ |

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

For n = 1, we have:

3
4

373 33 3 3N | 1
p(1): 3" 3t 3 =3 3 3= 1 1|=4
3|—| 3|—| 3|—| ] 3I'I 3[ I I I

Therefore, the result is true for n = 1.

Let the result be true for n = k.

3t 1 3# 1 -TG' |
P(k): 4" =31 31 3
3& 1 35‘ | 31 |

wWWV. ncert hel p. con
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Now, we prove that the result is true forn = k + 1.

Now, A" = 4. 4"

—1 1 1 Stl 3*I 3*I
=1 ] I S A
_1 1 1 3¢| 3J.I 3J.I

3.3"' 3_3!.—I 3_3k—|
=[3.3*" 3.3"" 3.3%
3.3 3.341 3.3¢
:3u:+|]—1 3[i+ll—l 3[*—0—!
DU RENCRIE
R+t glst)t glken)d

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

Thus by the principle of mathematical induction, we have:

3r:-| 3“—1 3"—'
A” — 3” | 3" 1 L | ne N
=] 3." 1 3." 1
Question 3:
3 —4 1+2n —4dn
A=l | A= -2
If ~'J, then prove " ~ =" ] where n is any positive integer
Answer

3 -4
1 =1
[]+2n =dn

n 1-2n

4 :[
It is given that
To prove: P[n_}:A” = ] neN

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

For n = 1, we have:
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Therefore, the result is true for n = 1.

Let the result be true for n = k.

That is,
. 1+2F -4k
P{fr}: A = .neN
k 1-2k
Now, we prove that the result is true forn = k + 1.
Consider
A7 =44

142k -4k [3 4
|k 12k || 1 -1
3(1+2k) - 4k —4{1+1&)+41

k+1-2k -4k -1(1-2k)

[3+6k—4k  -4-8k+4k
C13k+1-2k —4k-1+2k

342k —4-4k
Tli+k —1—2&-}
1+2(k+1)  —4(k+1) ]
T1+k 1-2(k+1)

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

Thus, by the principle of mathematical induction, we have:
1+2n —4n |
\‘n l—?n_‘

Il

neN

Question 4:

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

Answer

It is given that A and B are symmm_rﬂ%téi,cﬁ]e'qhﬁregglﬁ, we have:
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A'=Adand B'=8B (1)

Now, (48— BA) =(AB) —(BA) [(.ri —B) = A'- B':|
—BA-AB [[,43}’ - H‘.ﬂ"}
= BA- AB [ Using (1)]
= —(AB- BA)

(AB-BA) =—(AB- BA)

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

Question 5:

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

or skew symmetric.

Answer

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

(B'AB) ={B'(4B)

=(4B) (B") [[,43]‘ = H'A’}

= B'A'(B) [[B']’ - 3}

= B'(A'B)

= B'(AB) [ Using (1) ]
-.(B'AB) = B'AB

Thus, if A is a symmetric matrix, then 8'48 is a symmetric matrix.

Now, we suppose that A is a skew-symmetric matrix.

Then, A'=-4
wWWV. ncert hel p. con
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Consider

(B'AB) =[Hr(,43}]' =(A4B) (B')
=(B'A')B=B'(-4)B
=-B'AB

~.(BAB) =—B'AB
Thus, if A is a skew-symmetric matrix, then B'48 is a skew-symmetric matrix.

Hence, if A is a symmetric or skew-symmetric matrix, then B'4B is a symmetric or skew-

symmetric matrix accordingly.

Question 6:

Solve system of linear equations, using matrix method.

x—y=-2
Jx+4y=3
Answer

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

of el

Now,
A=8+3=11=0

ot

Thus, A is non-singular. Therefore, its inverse exists.
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x 1|—8+3 1|3 IRT
— = — = =
y] 11]6+6 (112 12

-3 12
Hence, x = T and y =

Question 7:
1 2 0
x. 1 2 1|2 0
For what values of 0 2
Answer
We have:
1 ajo
[1 2 1]| 2 1]|2|=0
1 2l =
0
=[1+4+1 2+0+0 0+2+2]2 =0
X
0
:}-[6 & 4] 2 |=0
X

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

+4+4x =0

=>x=-1

Thus, the required value of x is —Iwwv. ncert hel p. con
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Question 8:

A= i
If -1 2 , show that 4~ —34+71 =0

Answer

o 3 1
It is given that 4 =[ { ,:1

3
-1

(91

={J=RHS.
AT =SA+ T =0)

Question 9:

[3}+]

-1(3)+2(
342 8
-3-2 -1+4] |-5 3

SLHS = A2 —54+7]

I

) 3(1)+1(2
-1) —1('}+?( }
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1 ] 21 x
[x -5 -Jjo 2 1[4 =0
Find x, if 2 0 3L
Answer
We have:
I 0 20 x
[x -5 —l] 0 2 1 4(=0
2 0 31
X
=[x+0-2 0-10+0 2x-5-3]|4|=0
1
X

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

[x(x-2)-40+2x-8]=0

U

=[x*—2x-40+2x-8]=[0]
=[x’ -48]=[0]

L —48=0
— x° =48

:}»x:ﬂﬁ

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

Annual sales are indicated below:

Market Products

I 10000 | 2000 | 18000

II 6000 [20000| 8000

(a) If unit sale prices of x, y and z are Rs 2.50, Rs 1.50 and Rs 1.00, respectively, find

the total revenue in each market with the help of matrix algebra.
WWV. ncert hel p. con
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(b) If the unit costs of the above three commodities are Rs 2.00, Rs 1.00 and 50 paise
respectively. Find the gross profit.

Answer

(@) The unit sale prices of x, y, and z are respectively given as Rs 2.50, Rs 1.50, and Rs
1.00.

Consequently, the total revenue in market I can be represented in the form of a matrix

as:
2.50
[10000 2000 18000] 1.50
1.00

= 10000 =250+ 2000:=1.50 + 18000 = 1.00

= 25000+ 3000+ 18000

= 46000

The total revenue in market II can be represented in the form of a matrix as:

2.50
[6000 20000 8000]|1.50
1.00
= (000 2.50+ 20000=1.50+ 8000 = 1.00
= 15000+ 30000 + 8000
= 53000
Therefore, the total revenue in market I isRs 46000 and the same in market II isRs
53000.
(b) The unit cost prices of x, y, and z are respectively given as Rs 2.00, Rs 1.00, and 50
paise.

woa djayuaou-mmm//:dny

Consequently, the total cost prices of all the products in market I can be represented in

the form of a matrix as:

2.00
[10000° 2000 18000]|1.00
0.50
= 100002 2,00+ 2000x1.00+ 18000 0.50
= 20000+ 2000 + 9000
=31000
WWV. ncert hel p. con



Since the total revenue in market I isRs 46000, the gross profit in this marketis (Rs
46000 — Rs 31000) Rs 15000.
The total cost prices of all the products in market II can be represented in the form of a
matrix as:
2.00
[6000 20000 8000](1.00
(.50
= (000 = 2.00 + 20000:1.00 + 8000 < 0.50
= 12000+ 20000 + 4000
= Rs 36000
Since the total revenue in market II isRs 53000, the gross profit in this market is (Rs
53000 — Rs 36000) Rs 17000.

1 2 3 =7 —8 _q
X =

Find the matrix X so that L 3 6 2 4 6
Answer
It is given that:

] 2 3| -7 -8 _q
X =
4 > 6 2 4 §]

The matrix given on the R.H.S. of the equation is a 2 x 3 matrix and the one given on
the L.H.S. of the equation is a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.

o C

h o

X =
Now, let

Therefore, we have:

a o[t 2 3] [7 -2 -9
Le CJL 5 6}:[ 2 4 6}
. a+de 2a+5e Ba 4o = - —4
_"L;-+4.:f 2b +5d 35:+6.:f}[ 2 4 6}

Equating the corresponding elements of the two matrices, we have:
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a+dc==7. 2a+5c=-8 IGJa+bhc=-9
b+dd =2, 2h+5d4 =4, Jb+6d =6

Now,a+de=-T=a=-T-4¢
S 2a+dc=-8=-14-8c+5c=-8
= -3c=06
= po==2
.'.a=—7—4[—2}=-?+8=|

Now, b+dd=2=5h=2-44

S 2b+5d=4=4-8d+5d=4

= —3d =10
=d=10
“bh=2-4(0)=2
Thus,a=1,b=2,c=-2,d=0
1 =2
. 2 0/
Hence, the required matrix X is

Question 12:

If A and B are square matrices of the same order such that AB = BA, then prove by

(AB) = A4"B"

induction that 48" = B"4 | Further, prove that foralln e N

Answer

A and B are square matrices of the same order such that AB = BA.
To prove: P(n): AB"=B"A, neN

For n = 1, we have:

P(1): AB=BA [Given|

1 1
= AB =B A WWW. ncert hel p. com
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Therefore, the result is true forn = 1.

Let the result be true for n = k.

P(k): AB" =B'A (1)
Now, we prove that the result is true forn = k + 1.
AB"" = AB"-B
=(B*4)B [By (1)]
=R {.43] [AHS(]ICiHﬁ\-‘E Iaw]
=B"(B4) | AB=BA (Given) |
=(B"B) 4 [ Associative law |
= B""'4

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

Thus, by the principle of mathematical induction, we have

Now, we prove that {ABJ =A4'B forallneN

For n = 1, we have:

(AB) = A'B' = AB
Therefore, the result is true for n = 1.

Let the result be true for n = k.

(4B) = 4'B' -(2)
Now, we prove that the result is true forn = k + 1.
(4B)""' =(4B)" -(4B)
=(4'B")-(4B)  [By (2)]
=A'(B'4)B [Associative law ]
=A'(AB")B | AB" = B"A forall ne N |
=(4'4)-(B'B)  [Associative law]
=4"B"

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

wWWV. ncert hel p. con
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n - oo
Thus, by the principle of mathematical induction, we have{’)Lﬁrj =A'B

numbers.

Question 13:

Choose the correct answer in the following questions:

A:F P

¥ -

If }is such that 4° =1 then

A l+a+pfy=0
g, |—a +py=0
c. 1-a" -py=0
D. l+a3—_3}’:[)

Answer

Answer: C

oy ]

A
LY —a ]y —a
__rz:+_ﬁ';v cfl = ceff
|ay-ay ﬂ?+ﬂ3]
_a1+ﬂ}f 0
:ID ﬁy+r,r::|

. a + 0 1 0
Now, 4" =1 = il 2 :[ }
0 By +a” 0 1

On comparing the corresponding elements, we have:

wWWV. ncert hel p. con
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a’+ fy =1
=o'+ fy-1=0

:}l—fzj—ﬂ_-;lf:ﬂ

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

B. A is a zero matrix

C. A is a square matrix

D. None of these

Answer

Answer: B

If A is both symmetric and skew-symmetric matrix, then we should have
A=Adand A'=-4

= A=—A

= A+4=0

=24=0

= A=0

Therefore, A is a zero matrix.

A=A, then“+A} 74

If A is square matrix such that
A.AB.]-AC.ID.3A

Answer

is equal to

Answer: C

WWV. ncert hel p. con
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(1 +A4) =TA=1 + £ +30°4 + 341 - 74
=+ A4 +34+34 -74
=]+ A A+34+34-74
=l+Ad-4-4
=I+4 -4
=f+A-4
=]

(I +4) —74=1
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