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Exercise 3.1
Question 1
In the matrix
2 5 19 -7
A=13 -2 E 12
2
\/3 1 -5 17
, write

i. The order of the matrix.

ii. The number of elements.

iii. Write the elements

ais, a21, ass, a4, a23

Solution

Ans: The order of a matrix is

mXxXn
where
m
is the number of rows and
n

is the number of columns. Therefore, here the order is

3 x4

Ans: Since the order of the given matrix is

3 x4
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therefore, the number of elements in it is

3x4=12
Ans: The elements are given as
amn
. Therefore, here
aiz = 19
91 — 35
asg — -5
Q94 — 12
5
a9g = —
23 5
Question 2
If a matrix has
24

elements, what are the possible order it can have? What if it has

13
elements?
Solution
Ans: The order of a matrix is
mXn
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where

is the number of rows and

n

is the number of columns. To find the possible orders of a matrix, we have to find all the ordered pairs of natural

numbers whose product is

24

S(1x24),(24%x1),(2%x12),(12%x2),(3x8),(8%x3),(4x6),(6x4)
are all the possible ordered pairs here.

If the matrix had

13
elements, then the ordered pairs would be
(1 x13)
and
(13 x 1)
Question 3
If a matrix has
18

elements, what are the possible orders it can have? What if it has

5
elements?
Solution
Ans: The order of a matrix is
mXn
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where

is the number of rows and

n

is the number of columns. To find the possible orders of a matrix, we have to find all the ordered pairs of natural

numbers whose product is

18

S(1x18),(18%x1),(2%x9),(9%x2),(3x6),(6x3)
are all the possible ordered pairs here.

If the matrix had

)
elements, then the ordered pairs would be
(1 x5)
and
(5x1)
Question 4

Construct a 2 X 2matrix, A = [ai]} , whose elements are given by:

(i) ai; = #
(i) a;j =

(iii) aij = (H;j)z
Solution

Ans:

() ayj — (izjf

Elements for 2 X 2 matrix are: aq1, @12, @21, @22
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I CCe VA ¢)
=5 = 5 =2
142)? 3)?
e+ B3 9
21 = =3~ T 3 T 2
2+2)? 4)*
9 3
So, the required matrix is: 0 2
= 8
2

(i) ai; =

Elements for 2 X 2 matrix are: a11, @12, a21, @22

G,HZT =1
a12:é

a21:%:2
a22:%:1

So, the required matrix is:

i

2

(i) a;; = £

Elements for 2 X 2 matrix are: a11, a12, a21, @22

_ 0 @
A ="H = 3 T 3
_ a6 _ 2
dqi2 = 7 T 3 T o
_ ey @
I = —5 - = 5 =8
_ et 0 _
Q9o = 2 = 5 = 18
9 2
So, the required matrix is:| 2 2
8 18
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Question 5
Construct a

3 x4
matrix, whose elements are given by
i.
1 C
a;j = §|_3@ + Jl

Solution

Ans: Given that

1 C
ajj = 5‘_3Z+J|

1
,'_a11:§|—3><1—|—1|:1
1 5
a21:5|—3x2+1|:§
1
0,31:§|—3X3+1|:4
1
a12:5|—3><1+2|:—

1
0,22:5‘—3X2+2‘:2

N | =3

1
a32:§]—3x3—|—2\:

1
a3 = 5|-3x1+3[=0

| o

1
a23:—]—3><2—|—3\:

2

1
a33:§\—3x3+3\:3

! 3x1 4—1
0»14—§|— X1+ |—§
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1
ay=5|-3x2+4/=1

1
0,34=§|—3><3+4|=—

Thus, the required matrix is

_ 1 1 . 1
2 2
a=|2 9 2
2 2
7 5
4 — 3 =
B 2 2
Ans: A
3 x4
matrix is given by
ail a2 a3 a4
A= |axn ax» a3 axu

agy a32 a3z as4
Given that

aij=2i—j

sap=2x1-1=1
a1 =2x2—-1=3
a1 =2x3—-1=5
app =2x1—-2=0
ayp =2x2-2=4
azgs =2x3—-2=4
a3 =2x1-3=-1
as=2x2-3=1
a3z =2x3—-3=3
ag =2x1—-4=-2
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Thus, the required matrix is

Question 6
Find the value of

from the following equation:

Solution

Ans: Given

0,24:2X2—4:0
0,34:2X3—4:2

1 0 -1 -2
A=1(3 2 1 0
5 4 3 2

T,Y,z

4 3 Yy oz
z 5 1 5
z+y 2| [6 2
5+z zy| |5 8

T+y+z

9
T+ z =15
y+z 7

R

Comparing the corresponding elements we get,
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Ans: Given

liry 2 ] B lﬁ 2]
5+z zy 5 8
Comparing the corresponding elements we get,
xr+y=6,zy=85+2=5
Now,
O+ 2=5
=2z=0

We know that,
(z—y)’ = (z+y) —day

= (z—y)’ =36—32
= (x—y) =+£2

When

(z—y) =
and

(z+y) =6
We get

r=4,y=2
When

(z—y) =2
and

(r+y)=6
We get

r=2,y=4
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Srx=4y=2,2=0

or
nr=2y=4,z=
Ans: Given
rT+y+z 9
T+ z =15
y+z 7

Comparing the corresponding elements we get,

zt+y+z=9
(1)
T+2=05
(2
y+z=17
...(3)
From equation (1) and (2),
y+5=9
=y=41
From equation (3) we have,
442=7
=2z=3
T+2=05
=z =2

e=2y=4,z=3

Question 7
Find the value of

a,b,c,d
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from the equation:

[a—b 2a—|—c}
2a —b 3c+d

o )
0 13
Solution
Ans: Given
a—b 2a-+tc -1 5
2a—b 3¢+d| |0 13

Comparing the corresponding elements we get,

a—b=-1
(1)
20 -b=0
..(2)
2a+c=5
..(3)
3c+d=13
.4
From equation (2),
b=2a
From equation (1),
a—2a=-1
=a=1
=b=2
From equation (3),
2x14+c=5
=c=3
From equation (4),
3x3+d=13
=d=4

sa=1,b=2,c=3,d=14
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Question 8
A= oy,
is a square matrix, if
1. m<n
2. m>n
3. m=n

4. None of these
Solution

Ans: A given matrix is said to be a square matrix if the number of rows is equal to the number of columns.

A= [a’y} mxn
is a square matrix if,
m=mn

Thus, option (C) is correct.
Question 9
Which of the given values of

T
and

Y

make the following pair of matrices equal

3z+7 5 ] [0 y—2
y+1 2—-3z| |8 4
~1

1. =7
T =2y

2. Not possible to find
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-2
3 Yy = 7, T = T
-1 -2
4 T=35Y= 3
Solution
Ans: Given

l3:c+7 5 ]_lO y—2
K

y+1 2-—-3z

Comparing the corresponding elements we get,

3z+7=0
So=—o
3
y—2=25

=y=
y+1=28

=y=
2-3z=4
=2
3

Since we get two different values of
T

,which is not possible. It is not possible to find the values of

T
and

Yy
for which the given matrices are equal.
Thus, the correct option is (B).
Question 10
The number of all possible matrices of order

3x3
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with each entry

0
or
1
is:
1. 27
2. 18
3 81
4, 512
Solution
Ans: Given a matrix of the order
3x3

has nine elements and each of these elements can be either

0

or

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

Therefore, the required number of possible matrices is

29 — 512

Exercise 3.2

Question 1
LetA:[2 4],32[1 3],02[—2 5}
3 2 -2 5 3 4

Find each of the following

i.A+B
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i. A—B
iii. 3A — C
iv. AB

Solution

Ans: Adding the matrices

2 14 1 3 3 7
A+B= =
8= o)+ 3)-[ 7]
Ans: Subtracting the matrices

A—BZE :]—[_12 ﬂ:[; —13]

Ans: Subtracting the matrices

3A—C:3[2 4]—[_2 5]
3 2 3 4

M R R P

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

as:

Question 2

Compute the following:

i'{—ab :}JF{Z :]

-1 4 -6 12 7 6
ii. | 8 5 16 +|8 0 5
2 8 5 3 2 4
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. cos?z sin’z sin?x  cos’z
iv. +

sinz cos’z cos’z sin’z

Solution

Ans: Computing,

la b]_i_la b]_l2a 2b}
-b a b a 0 2a
C[a?+b b2+ 2 2ab 2bc
i,
a2+ c? a4+ b2 —2ac —2ab
Ans: Computing,
[cﬁ—l—b2 b2—1—02] [2ab 2bc}_la2—i—b2+2ab b2+02+2bc}
a?+c? a?+0b? —2ac —2ab|  |a?+c2—2ac a’+b2—2ab
[a2+b2+2ab b2+c2+2bc] [(a—l-b)z (b—i-C)z}
a’?+c? —2ac a®+b® — 2ab (a—c)? (a—0b)?

Ans: Computing,

-1 4 -6 12 7 6 11 11 O
8 5 16| +]8 0 5| =116 o5 21
2 8 5 3 2 4 5 10 9

Ans: Computing,

[cos2 z sin’z ] N [ sin?z cos? :1:] [cos2 z+sin?z sin?z + cos?z

. 2 . 2 . 2 . 2
s T COS2 T COS2 Sl x sm” x + COS2 T COS2 T+ sin”x

lcosQ z +sin’z  sin?z + cos? x]

2 2

1 1
- . :l ],(','sin2z+cos2a::1)
sin” ¢ + cos“ x cost—i—sm T

11

Question 3

Compute the indicated products
"l-b al||b a

1
i. [2][2 3 4]
3
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l a b] [a —b] _ l a(a) + b(b)

a(—b) + a(b) ]
—b(a) +b(a) —b(-b)+ a(a)
B a® + b? 0
B [ 0 a® + b2]

H

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

1(2) — 2(3)
2(2) + 3(3)
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2 3
Ans: Given: |3 4
4 5

2 3 47 +3(0)+4(3) 2(—3)+3(2)+4(0) 2(5)+3(4)+4(5)
[3 4 5 +4(0) +5(3) 3(—3)+4(2)+5(0) 3(5)+4(4 +55]
4 5 6] L3 5 4(1) 4+ 5(0) + 6(3)  4(—3) +5(2) +6(0) 4(5) + 5(4) + 6(5
14 0 42
=18 -1 56]
22 -2 70
2 1
Ans: Given: [ 3 2] {_11 (2) H
-1 1
N [ 2(1) +1(-1) 2000 +1(2) 2(1)+1(1)
[3 z] ]| s s s
11 | —1(1) +1(-1) —1(0) +1(2) —1(1) + 1(1)
1 2 3
=1 4 5]
-2 2 0
Ans-Given'l3 -1 3] i _()3
' -1 0 2 A
[3 1 3] - _l3(2)_1(1)+3(3) 3(~3) — 1(0) +3(1)
-1 0 2], - [-1(2) +0(1) +2(3) —1(—3) +0(0) +2(1)
_l14 —6]
L4 5
Question 4
3 4 1 2
IfA|:5 ] [4 5] andC[O 3 2],thenCompute(A—|—B)and(BC).
1 -1 2 — 1 -2 3
AlsoverlfythatA+ :(A—I— -
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Solution

Ans:

Computing (A + B) =

Computing (B — C) =

To verify A + (B — C) =

We calculate A + (B — C) and (A + B) —

Computing A + (B — C)

Question 5
21

FA=|5 2
T2

Solution

Ans: Evaluating 3 A — 5 B,

oS O O
o O O

1 2 -3
5 0 2
(1 -1 1
4 1 -1
9 7
3 -1 4 |

_|_

Wl Wk w|ot

ExameElite - examelite.com

and B =

(S EN IS NS Y )

[y

W W= wN
DN w

1 2

5

|1 -1

[3 1 2
4 3 5
|2 -2 3
(A+B)-C,
)

o ot ofw

Wy |k w|ot

o otk =

4
0
1

2 -1
— 2
-2 3

0

[9

2
0
9
2

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

0
-1
1
0

-1
1

(A+

—2

2
5
3

-3

)
1
-3
5

B)

—13
0

4 -1
=19 7
3 -1 4

-2 0

|

C first, and then check that LHS = RHS

,and Computing (A + B)

- C.

then calculate 3A — 5

(S8 EN RS [ R N

Tl|oy o ot|w

(SN[ NI N PN

I
- =

S N W

N = Ot

N =N

-C

S N W

N = Ot
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Question 6

Simplify cos 6 [COSQ sme] + sin 6 {sme - COSG}
sinf cosf cos sin@

Solution

o cosf sin6 . sinf —cosf
Ans: Simplifying cos 0 + sin @

sinf cos@ cosf sinf
N l cos? 0 cos @ sin 0] l sin® 6 —sinf cos 0]
—sinfcos @ cos2 6 sin @ cos 0 sin? 0
N l cos2 6 + sin? @ cos 0sin @ — sin  cos 0]
—sinfcos @ + sinf cos 0 cos? 6 + sin? 0

1 0 .
:>[0 1] (‘,'cos20—|—sm20:1)

Question 7
Find X and Y, if

i.X—FY:{7 O]andX—Y:[3 0}
2 5 0 3

ii.2X+3Y:[2 3]and3X+2Y:{2 _2]:
4 0 -1 5
Solution

Ans: Given:

X+Y:l ‘;]...(1)

Adding these two equations, we get 2X = B 21 + {3 0]

0 3
9y — 10 O 5 0 Ly — 7 0 v 7—5 0-0
2 8 ) ) 1 4 2 5 2—1 5—-4
5 0 Putting X in (1) 5 0
X: Y:
1 4 1 1
Ans: Given:
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2X+3Y:L2l 3]...(1) L
5 5 Multiplying (1) with 2, we have 4X + 6Y = l ] ... (3) Multiplying (2)
3X+2Y:[ _5] 80
. 6 —6
W|th3,wehave9X—|—6Y:{ 15]...(4) From (3) and (4), we have
4-6 6-(—6)] : =21
—5X = §—(=3) 0-15 X = _15_1 Putting X in (1)
2 _12 5 3 r6 39 2 13
5 5 _ _ 5 5 . _ 5 5
2[_1_1 +3Y—l4 0]3Y— 2 g Y = Uy
5 L 5 5
Question 8
Find X,ifY = {3 2} and2X +Y = [ 1 0}
1 4 -3 2
Solution
Ans: Given:
2X+Y = 1 O,WhereY: 3 2
-3 2 1 4
2X+{3 2]:[1 0]2X:l1—3 0—2]
1 4 -3 2 -3—-1 2—-4
.'.X:l_l _1]
-2 -1
Question 9
Findaaandy,if2{1 3}+{y 0]2{5 6}
0 =« 1 2 1 8
Solution
Ans: Given: 2 13 + y 0 = 5 6
0 x 1 2 1 8
2 6 2
N n y 0 _ 5 6 N +y 6+0 _ 5 6
0 2x 1 2 1 8 0+1 2x+2 1 8

Comparing the corresponding elements of these two matrices, we have:
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Question 10

Solve the equation for x,y, z and ¢ if: 2 [z ﬂ +3 Ll) _21] =3 B Z}
Solution

Ans: Given:

2r 2z 3 3] [9 15

2lm z}”’[l —1]:?)[3 5] {2y 2t]+l0 61_l12 18]
0 2 4 6| [2¢+3 22-3] [9 15
[ 2y 2t+6}_l12 18]

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

2 +3=9 2y =12

p—3 sy_p2#3=1=r=02+6=18=t=6 x=3y=062=9andt=6.

Question 11

If z [2] +y [_1] = [10},find values of x and y.
3 1 5

Solution

Ans: Given:
2 -1 10

[s oo =5

1
2z - 10 , i .
2 + y = 5 Comparing the corresponding elements of these two matrices, we get
2c—y| |10
3x+y| |5

2z —y=10and 3z +y =5

Adding these two equations, we have:
=5—3x
5x = 15 Y

Now, putting x = 3 in any equation, we have: =y = —4
=>x=3

Sox=3andy = —4
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Question 12
6 4
Given 3 S P + Tty , find the values of x, y, z and W.
z w -1 2w z+w 3
Solution

Ans: Simplifying

4
l3m 3y ] = l T+ 6+y+ J;] Comparing the corresponding elements of these two matrices,
3z 3w —14+z+w 2w+3

3y==6 =2

weget 3z =z +4 =z =2 Y Trty Suw w+33z:—1—|—z—|—'w
=y=4 =>w=3

=z=1

Sx=2,y=4,z=1landw =3

Question 13
cosx —sinx 0
IfF(x) = |[sinx cosx O |[,showthatF(x)F(y)=F(x+y)
0 0 1
Solution

Ans: To show F(x)F(y) = F(x +y),

We first calculate F(x)F(y) and F(x + y), and check that both are equal LHS

cosr —sinx 0 cosy —siny 0
F(z) = |sinz cosz 0] andF(y)= |siny cosy O
0 0 1 0 0 1
coszrcosy —sinzsiny —coszxsiny —sinxcosy 0
F(z)F(y) = | sinzcosy + coszsiny —sinzsiny+ coszcosy 0
0 0 0 1

Ccos(z +y) —sin(z+y) O
F(z)F(y) = | sin(z+y) cox(z+y) O
1

i 0 0
[ coszcosy —sinzsiny —coszsiny —sinzcosy 0
F(z)F(y) = | sinzcosy + coszsiny —sinzsiny+ coszcosy 0
0 0 1

[ cos(z +y) —sin(z+y) O
F(z)F(y) = | sin(zx+y) cox(z+y) O
0 0 1
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RHS
cos(z+y) —sin(z+y) O
Flzx+y) = |sin(z+y) cox(z+y) O
0 0 1

LHS = RHS, proved.

Question 14
Show that:

R R

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

Ans: To show, we first calculate LHS and RHS

Solution

LHS

s 7l - lZii;Eii o]
[ 10 -3 5—4] [ ]

(12 +21 6+ 28 33 34

(2 17[5 -1 2(5) +1(6) 2(—1)+1(7)

3 4] lﬁ 7] [3() 4(6) 3(—1>+4<7>]
10+6 —2+7 5

|15+ 24 —3+28] {39 25]

o ale 7 Lsaas a. RS

Ans: To show, we first calculate LHS and RHS

LHS

1 2 37[-1 1 1(—1) +2(0) + 3(2)
01 0[]0 —1 1|=]0(-1)+1(0)+0(2)
1 1 0/lL2 3 1(—1) + 1(0) + 0(2)

ExameElite - examelite.com

1(1) +2(—1) + 3(3)
0(1) + 1(—1) +0(3)
1(1) + 1(~1) + 0(3)
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0(0) + 1(1) + 0(4)
1(0) + 1(1) + 0(4)
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5 8 14
= -1
-1 0
RHS
—-1(1) +1(0) +0(1) —-1(2)+1(1)+
= | 0(1) —1(0) +1(1)  0(2) —1(1) +
2(1) +3(0) +4(1)  2(2) +3(1) +
Question 15
2 0 1
Find A2 —5A+6IifA=|2 1 3
1 -1 0
Solution
Ans: We know that, A2 = A x A
(2 0 1 2 0 1 2(2)+0(
2 1 3 2 1 3| = 2(2)+1(
|1 -1 0 1 -1 0 1(2)—1(
[4+0+1 0+0—-1 24040 5
4+2+4+3 0+1—-3 24+3+0] =19
[2—-2+0 0—-14+0 1—-3+0 0

Substituting value of A%, A,Tin A2 — 5 A + 61

5 —1 2 2 0 1
=19 -2 5 |—-5|2 1 3|+6
0 -1 -2 1 -1 0

ExameElite - examelite.com

0 -1
2 3
+0

(
1(1
4(

1 0 0
01 0
0 01

0 1 2 3]

1 l:O 10

4 1 10
0

1) —1(3) + 1(0) + 0(0)
) 03
1) 203

examelite.com
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5—10+6 —1 2—-5 1 -1 -3
= 9—-10 —2—-5+6 5—15 = |-1 -1 -10
—-5+4+0 —1+4+5 —2—-0+6 -5 4 4
Question 16
1 0 2
If A= |0 2 1|,Provethat A>—6A42+7A+2I=0
2 0 3
Solution

Ans: We know that, A2= A x Aand A® = A% x A For A2,

10 271 0 2 1(1) +0(0) +2(2) 1(0) +0(2) +2(0) 1(2) +0(1) +2(3
0 2 1[0 2 1| =[0(1)+2(0)+1(2) 0(0)+2(2)+1(0) 0(2)+2(1)+1(3
(2 0 3]]2 0 3 2(1) +0(0) +3(2) 2(0) +0(2) +3(0) 2(2)+0(1) +3(3
[1+0+4 0+0+0 2+0+6 5 0 8
0+0+2 0+4+0 0+2+3 =l2 4 5
[ 2+0+6 0+0+0 44+0+9 8 0 13

For A3,

Substituting value of A%, A%, A,TinA> —6A>+7A+2[=0

21 0 34] 5 0 8 1 0 2 1 0 0
:128236245+7021+2010]
134 0 55 8 0 13 2 0 3 00 1
21 0 347 30 0 48 7 0 14 2 0 0
:>12823122430+0147~|—1020
134 0 55 48 0 78 14 0 21 00 2
0 0 0
=10 0 0
0 0

0
AP —6ATH+TA2=0

Question 17

IfA:{3 _2] andI:{1 0},findksothatAQ:k:A—2I
4 -2 0 1
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Solution

Ans: We know that, A=A XA

I | e P R

4 -2
|1 =2
14 —4
:>l1 —2]:1{[3 —2]_2[1 0]
4 —4 4 -2 0 1
1 -2 3k — 2 —2k
= —=
4 —14 4k —2k—2
Comparing the corresponding elements, we have:

Comparing the corresponding elements, we have:

=3k -2=1
=k+1

Thus, the value of kis 1.

Question 18
0 —tan %
IfA = and I is the identity matrix of order 2 , show that
(e}
tan 3 0
cosa —sina
I+A—(I-A) { , ]
sina  cos«
Solution
Ans: LHS

0 —tan & 1 —tan &
0 1 tan — 0 tan - 1

2

RHS

. o
cosa —sina| 1 tan 5 | Mcosa
—tan 3 1 sin

- a

sin o cos
(67

cosa+sinatan5 —sina+cosatan%]

=
—cosatan% + sina smatan% + cos o

ExameElite - examelite.com

—sin o

Cos

] Now A2 = kA — 2I

|
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1 — 2sin? £ + 2sin £cos 2tan & —2sin 2cos2 + (2cos2 2L —1)tan &
2 2 2 2 2 2 2 2
=
—(2cos2 & —1)tan < + 2sin Lcos & 2sin £cos Ztan 2 +1 — 2sin? &
i 2 2 2 2 2 2 2 2
1—2sin?2 + 2sin® & —2sin 2cos £ + 2sin 2cos £ —tan £
N 2 2 2 2 2 2 2
) ) .2 .2
—2sm%cos%+tan%+2s1n%cos% 2 sin %—i—l—Zsm %
1 —tan%
=
tan% 1

We get LHS = RHS.

Question 19

A trust fund has Rs30,000 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
Solution

Ans: Let Rs x be invested in the first bond. Then, the sum of money invested in the second bond pays Rs
(30,000 — x)

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

Therefore, in order to obtain an annual total interest of Rs 1,800 , we have:

5

[z 30,000~ ] | ™ | = 1,800

100
5z 7(30,000 — z)
= 100 + 100 = 1,800
— 5z +2,10,000 — 7z — 1,80, 000
— 22 — 30,000
— 2 — 15,000

Thus, in order to obtain an annual total interest of Rs 1,800 , the trust fund should invest Rs 15,000 in the first

bond and the remaining Rs 15,000 in the second bond.

(b) Rs 2,000

Ans: Let Rs x be invested in the first bond. Then, the sum of money invested in the second bond pays Rs
(30, 000 — x)
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It is given that the first bond pays 5% interest per year and the second bond pay 7% interest per year.

Therefore, in order to obtain an annual total interest of Rs 2,000 , we have:

5

— [z 30,000 z] [@] — 2,000

100

50 7(30,000 — z)

= o5 + 00 = 2,000
= 5z + 2,10,000 — 7z = 2,00, 000
= 2z = 10, 000

= z = 5,000

Thus, in order to obtain an annual total interest of Rs 2,000 , the trust fund should invest Rs 5,000 in the first

bond and the remaining Rs 25,000 in the second bond.

Question 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.

Solution

Ans: 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[10 x 80 + 8 x 60 + 10 x 40]
= 12(800 -+ 480 + 400)
= 12(1680)
= 20160

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

Question 21

Assume X,Y, Z, W and P are the matrices of order 2 x n,3 X k,2 X p,n x 3 and p X k respectively. The
restriction on n, k and p so that PY + WY will be defined.
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k is arbitrary, p = 2
C.

p is arbitrary, k = 2

D.
k=2,p=3
Solution

Ans: The correct option is Option(A)

Matrices P and Y are of the orders p X k and 3 X k respectively.
Therefore, matrix PY will be defined if k = 3.

Consequently, PY will be of the order p X k.

Matrices W and Y are of the orders n x 3 and 3 X k respectively.

Since the number of columns in W is equal to the number of rows in Y, matrix WY is well-defined and is of the

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

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

Question 22
Assume X, Y, Z, W and P are the matrices of order 2 x n,3 X k,2 X p,n X 3 and p X k respectively. If n = p,
then the order of the matrix 7X — 57 is
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2Xn

P Xn

Answer

Correct option: B

Solution

Ans: 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 por 2 X n (Because 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.

Exercise 3.3

Question 1

Find the transpose of each of the following matrices:

5
(i) | 1/2
—1
~ 1 -1
(11){2 3}
-1 5 6
(i) |v/3 5 6
2 3 -1
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Solution

Ans:

Find transpose

(iii) A =

Question 2
If

and

, then verify that

Solution
Ans:

We have

ExameElite - examelite.com

e
3

5 6

5 ¢ | = AT =

3 -1

-4 1 -5
B=(1 2 o0
1 3 1

(i) (A + B)=A'+B’
(ii) (A — B)=A"B’
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-1 5 -2 -4 1 1
A=|2 7 1 |B=|1 2
3 9 1 -5 0 1
-5 3 -2 -5 6 -1
YA+B=|6 9 9 |=A+B)'=|3 9 4
-1 4 2 -2 9 2
-1 5 -2 4 1 1 -5 6 —1
A+B=|2 7 1|+|1 2 3[=|3 9 4
3 9 1 -5 0 1 -2 9 2

Hence, we have verified that

(A+B) =4 +B

3 1 8 3 4 -3
(i@W)A-B=|4 5 9|=(A-B'=|1 5 -2
-3 -2 0 8 9 0
-1 5 =2 -4 1 1 3 4 -3
A-B=|2 7 1|-]11 2 3|=]15 =2
3 9 1 -5 0 1 8 9 0

Hence, we have verified that

(A-B)Y =4'-B

Question 3
If

and
B:[—l 2 1]
1 2 3

(i) (A + B)'=A+B’
(i) (A — B)'=A"B’

, then verify that
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Solution
Ans:
We have
3 -1 0 B,
A:L; 1] =122
3
2 1 1 25
(i)A+B:{ ]:>(A+B)': 1 4
5 4 4
1 4
3 4 -1 1 2 5
A+B=|-1 2|+]|2 2|=]|1 4
0 1 1 3 1 4
Hence, we have verified that
(A+ B =A+B
4 3 1 4 3
@a-p=y > |-l o
3 0 -2
-1 -2
3 4 -1 1 4 3
A-B=|-12|-]12 2|=|-3 0
0 1 1 3 -1 -2

Hence, we have verified that

Question 4
If

w7 e[ ]

(A + 2B)’

, then find
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Solution

Solution coming soon.

Question 5
For the matrix

A & B
, verify that
(AB)=B'A’
where
[ 1
(1)A: —4 ,B:[—l 2 1]
| 3
[0
i)A=|1]|,B=[1 5 7]
Solution
Ans:
1 -1 2 1
(i)AB: —4 [—1 2 1]= 4 -8 —4
3 -3 6 3
-1 4 -3
(AB) =| 2 -8 6
1 -4 3
-1 -1 4 -3
BA=|2]|[1 -4 3]=|2 -8 6
1 —4 3

Hence, we have verified

(AB) = B A’
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0 0 0 O
(i) AB=[1|[1 5 7]=1|1 5 7
2 2 10 14
01 2
(AB)= |0 5 10
0 7 14
1 01 2
BA=|5|[0 1 2]=1]0 5 10
7 0 7 14
Hence, we have verified
(AB)' = B A’
Question 6
If
(A = [ CO,S o sma },thenverifythatA A=I
—sin « cos «
(i)A = {sm @ C?S a] ,thenverifythatA ' A=I
—cos a sin «
Solution
Ans:

Solve for the condition

= l Cos sina]

—sina  cosa

cosa —sina
'.. A, B [ ]

sina  cosa

[cosa —sina cosa sina
!
1. AA=| | .
| sina  cosa —sina  cosa
- . 2 . .
WA cos’a + sin’a sina cosa — smacosa]
| sin & COS @ — Sin (¢ COS & sin2a+cosza
1 0
A A= =1
0 1

ExameElite - examelite.com
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A:l sin « cosa]

—cosa Ssina

'A,_{sina —cosa]

Ccos « sin a

A A— [ sin & —cosa] [ sin cosa]
lcosa  sina —cosa sina
WA — [ cos’a + sin’a sina cosa — sinacosa]
| sin e cos a — sin o cos o sin’a + cos?a
AA= 1 0] =1
10 1
Question 7
(i) Show that the matrix
1 -1 5
A=|-1 2 1
5 1

is a symmetric matrix (ii) Show that the matrix

0 1 -1
A=]-1 0 1
1 -1 0
is a skew symmetric matrix
Solution
Ans:
(i) We have
1 -1 5
A=|-1 2 1|=A4
5 1
A=A

Hence, A is a symmetric matrix

ExameElite - examelite.com
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(i) We have
-1 1 0 1 —1
A=|l1 0 -1|=-|-1 0 1|=-4
-1 1 0 1 -1
A =—-A
Hence, A is a skew-symmetric matrix
Question 8
For the matrix
A— 1 5
6 7
, verify that (i)
(A +A)
is a symmetric matrix (ii)
(A +A)

is a skew symmetric matrix

Solution
Ans:
A:{l 5]"4,:[1 6]
6 7 5 7
(i)A+A':{1 5]+l1 6]:l2 11}
6 7 5 7 11 14
(A+A’)':{2 11]:A+A,
11 14
Hence,
(A+ 4"
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is a symmetric matrix

Hence,

is a skew-symmetric matrix

Question 9

Find

, when

Solution
Ans:

The given matrix is

, then

ExameElite - examelite.com

R tE M Fl

(4-4) = l_ol (1)] - — H _1] — A+ A

[en)

(4-4)

0 a b
A=]|—-a 0 c
b —c O

0 a b
A=|—-a 0 ¢
b —c 0

0 —a b
A=|la 0 -—c
b ¢ 0

examelite.com
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1 1 0 a b —a —b
§(A+A’):§ —a 0 cf|+ 0 —c
b —c O b ¢ 0
1 0 0O
5(A+A’)lo 0 0
0 0 O
La-a)=1 A I
2 2
b —c O b ¢ 0
1 0 a b
g(AA/)la 0 c
b —c O

Question 10

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

A

Solution

Ans:
()5 (A-+4) = %([i’ _51] " [i —11D
s -5([0 5))
ar -3 3]

Thus,

1
S (A+4)
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is a symmetric matrix.

N
|
=
I

N = N = N

Thus,

is a skew-symmetric matrix.

Question 11

If A,B are symmetric matrix of same order, then
AB — BA
isa
1. Skew symmetric matrix
2. Symmetric matrix
3. Zero matrix

4. Identity matrix
Solution
Ans:
The correct answer is A

A&B

are symmetric , therefore , we have
A'= A&B =B

Consider

ExameElite - examelite.com
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Thus,

is a skew-symmetric matrix

Question 12
If

, then

, if the value of

Solution

Ans:

The correct answer is B

ExameElite - examelite.com

(AB — BA)' = (AB)' — (BA)'
— BIAI -

A'B

— BA- AB
— _ (AB - BA)

. (AB— BA) = — (AB — BA)

>
I

(AB — BA)'
cos « —sin o
sin « Ccos «
A+A7 =I
a
T
A——
6
B~ _
3
C. m
3
D.—
2
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4 [cosa —sina]

sin o Ccos «

cosa sina

—sina  coso

A+ A =1
. lcosa —sina] N [ cos a sina} B ll 0}
" |lsina  cosa —sina  cosa 0 1
[2cosa 0 1_ [1 01

0 2cosa 0 1

v
a=—

3

Exercise 3.4

Question 1
Matrices
A
and
B
will be inverse of each other only if
1. AB = BA
2. AB=BA=0
3. AB=0,BA=1
4. AB=BA=1
Solution
Ans: Since, if
A
is a square matrix of order
m
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, and if there exists another square matrix

B
of the same order
m
, such that
AB=BA=1
, then
B
is said to be the inverse of
A
. In such a case, it is clear that
A
is the inverse of
B
Thus, matrices
A
and
B
will be inverse of each other only if
AB=BA=1

Thus, option (D) is correct.
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Miscellaneous Exercise

Question 1
If

and

are symmetric matrices, prove that

is a skew symmetric matrix.

Solution

Ans:

and

are symmetric matrix, therefore, we have:

and

(1)

Here,

AB — BA

(AB — BA)' = (AB)' — (BA)'

= (AB— BA) =BA - A'B

From (1),

— (AB— BA) = BA— AB

= (AB— BA) = — (AB — BA)

.(2)

From equation (2),

ExameElite - examelite.com
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AB — BA

is a skew symmetric matrix.

Question 2

Show that the matrix
B'AB

is symmetric or skew symmetric accordingly as

is symmetric or skew symmetric.
Solution

Ans: Let

be a symmetric matrix, then
AI

(1)

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

= (BAB) = B (A4'B)

From (1),
= (B'AB) = B'(AB)

Thus, if

A
is a symmetric matrix, then

B'AB

is a symmetric matrix.
Let

A

ExameElite - examelite.com
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be a skew symmetric matrix, then
A=-A
(2
(BAB) = (¥ (4B)Y
= (B'AB) = (AB)'B'

= (B'AB) = B' (A'B)

From (2),
= (B'AB)' = B'(-AB)
= (B'AB)' = -B'AB
Thus, if
A
is a skew-symmetric matrix, then
B'AB
is a skew-symmetric matrix.
Therefore, the matrix
B'AB
is symmetric or skew symmetric accordingly as
A
is symmetric or skew symmetric.
Question 3
0 2y =z
Find the values of x, y, zifthe matrix A=| z y —z | satisfy the equation A’A = |
x -y =z
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Solution
0 2y =z
Ans: Given matrixA=|x y —=z
T -y =z
0 =z x
Transpose of A= A" = |2y y —y
z —z z
Given A’A =1
0 2y =z 0 = =z 1 0 0
=lz y -z 2y y —-y|l=1]0 10
-y =z z —z =z 0 0 1
0+224+22 0+4zy—zy 0—zz+z2

A= 0+azy—zy 4> +y>+9y?® 2yz—yz—yz
0—z2x+z2x 2yz—yz—yz 22+224+22

222 0 0 100
=l o 652 0 |=[0 10
0 0 322 00 1

To find the values of x, y, z we have to equate the entries with corresponding matrix

2z =1
1
= z?=—
Ty
= X=+t——
2
6y2 =1
1
2
= y“= —
"%
1
=>y=+t—
V6
And
322=1
1
2
= 24 = —
73

ExameElite - examelite.com

oS O =

oS = O

= o O
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Question 4
For what values of

Solution

Ans: Given

Thus, the required value of

ExameElite - examelite.com

T
1 2 0

[1 2 1]|2 0 1 21 =0
0 T
1 2 0] 10

[121]201 21 =0
1 0 2] |z

=[1+4+1 24+0+0 0+2+2]|2

0

(6 2 4] |:2 =
2) +4(x

= [4 4 42] = [0]

=>4+4+4x =0

s =—1
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Page 49 of 59



ExamElite - Textbook Solutions

Question 5
If
= [ 3 1]
-1 2
, show that
A* —BA+TI=0
Solution
Ans: Given
4 l 3 1]
-1 2
LAT=A4-A
A% 3 1 3 1
Cl-1 2] -1 2
:>A2:l3(3)—|—1(—1) 3(1)—1—1(2)}
-1(3)+2(-1) —-1(1)+2(2)
:>A2— 9-—-1 3+2
| -3-2 -1+44
= A% = l 8 5]
-5 3
LHS:

A2 —BA+TI

A R P
o R A

-[s 3]

ExameElite - examelite.com
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RHS:

hence proved.

Question 6
Find

Solution

Ans: Given

Thus, the required value of

ExameElite - examelite.com

=0

= 0
LHS = RHS

A —B5A+TI=0

X
1 2 T
[z -5 —1]]|0 2 1 41 =0
2 0 3 1
1 0 T
[w -5 —1] 0 2 1 41 =0
2 0 1
T
:>[:v—2 —-10 2:1:—8] 4| =0
1

= [z(x—2)—40+22—-8] =0
= [2® — 48] = [0]
= 2> —48=0

=143
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14,3

Question 7

A manufacture produces three products

XY, 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
XY, 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

ExameElite - examelite.com
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and
50
paise respectively. Find the gross profit.
Solution
Ans: Here 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
= 1000 x 2.50 4+ 2000 x 1.50 + 18000 x 1.00
= 46000
And, the total revenue in market
11
can be represented in the form of a matrix as:
2.50
[6000 20000 8000] | 1.50
1.00
= 6000 x 2.50 + 20000 x 1.50 + 8000 x 1.00
= 53000
Thus, the total revenue in market
I
is Rs
46000
and the same in market
11
is Rs
53000
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Ans: Here, the total cost prices of all the products in the market

1
can be represented in the form of a matrix as:
2.00
[10000 2000 18000] | 1.00
0.50
= 1000 x 2.00 + 2000 x 1.00 + 18000 x 0.50
= 31000
As the total revenue in market
I
is Rs
46000

, the gross profit in this market is

Rs46000 — Rs31000 = Rs15000

And, the total revenue in market

11
can be represented in the form of a matrix as:
2.00
[6000 20000 8000] | 1.00
0.50
= 6000 x 2.00 + 20000 x 1.00 + 8000 x 0.50
= 36000
As the total revenue in market
11
is Rs
53000

, the gross profit in this market is

Rs53000 — Rs36000 = Rs17000

ExameElite - examelite.com
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Question 8

Find the matrix

so that

Solution

Ans: Given

Here,

has to be a

matrix.

Now, let

Thus, we have:

examelite.com

X
X[l 2 3} _ [—7 -8 —9]
4 5 6 2 4 6
D% 1 2 3 _ -7 -8 -9
4 5 6 2 4 6

|

b d

2x2

1 2 3]_[—7 -8 —9]
4 5 6 2 4 6
a+4c 2a+5c 3a+6c]_l—7 —8 —9]
b+4d 2b+5d 3b+6d

2 4 6

Comparing the corresponding elements of two matrices, we have:

ExameElite - examelite.com

a+4ec= -7
2a + 5¢c = -8
3a + 6¢c = —9
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b+4d =2
2b+5d =4
3b+6d =6

Now, solving the above equations we get,

Thus, the required matrix

Question 9

Choose the correct answer in the following questions:

If
a=[5 2
v —«
is such that
A’ =1
then
1. 1+a®>+8y=0
2. 1—ao’+By=0
3. 1—-a?—By=0
4, 1+a2—,6'y:0
Solution
Ans: Given
a=[7 L]
Y —a
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A=A A

il MR

;sAzzlaerﬂv el

ay—ay By+a?

Now,

A2 =1

[a“’v 0 } [1 O}
= e
0 By +a? 0 1

Equating the corresponding elements, we get:
2 _
By+a” =1
= a’+By-1=0

=1-a?—py=0

Question 10
If the matrix

is both symmetric and skew symmetric, then

1. A

is a diagonal matrix
is a zero matrix

is a square matrix

4. None of these
Solution

Ans: If a matrix
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is both symmetric and skew symmetric, then

and

Thus, option (B) is correct.

Question 11
If

is a square matrix such that

, then

is equal to

4.

Solution

Ans:

Given that

ExameElite - examelite.com

A=A

A =-A

=A=-A
=A4+A=0
=A=0

(I+ AP —7A=1°+A*1+34+34% 74

= (I+A)°—TA=T+A4%4+34+34%-74

A2 = A
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= (I+A° —TA=T+A* A+34+34° 174
= (I+A>—TA=I+A-A- A4
= (T+A?P—74=1

Thus, option (C) is correct.
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