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Chapter 3: Matrices.

Exercise Miscellaneous

01 n . . i .
1. LetA= [0 0}, show that (al +bA)" =a"l +na""bA,where I is the identity matrix of

order 2and neN

Solution:

. 0 1
Given, A=
oo

By using the principle of mathematical induction

Forn=1
P(1):(al +bA)=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 have to prove that the result is true for n=k +1
(al +bA) ™ =(al +bA)* (al +bA)
= ("I +ka“'bA)(al +bA)

=a"“?* + ka“bAl +a*blA+ka*“'b?A?

=a“l1+(k+1)abA+ka“ b*A> ... (1)
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From (1), we have
(al + bA)k+l =a“t +(k+1)a"bA+0
=a“ +(k+1)a‘bA
Thus, the result is true for n=k +1

By the principal of mathematical induction, we have

n 0 1
(al +bA)" =a"l +na""'bA where Az{o 0},ne N

111 3t 3t 3t
2. If A=|1 1 1| provethat A"|3"" 3"* 3" | neN
1 1 1 3n—1 3n—1 3n—1
Solution:
111
Given, A=|1 11
111

By using the principles of mathematical induction

For n =1, we have

31—1 31—1 31—1 30 30 30 1
P (1) - 31—1 31—1 31—1 — 30 30 30 — 1

31—1 3171 31—1 30 30 30 1
Thus, the result is true forn =1

Let the result be true for n = k
3k—1 3k—1 3k—1

P(k): A =3 3 3
3k—1 3k—1 3k—1

Now, we have to prove that the result is true for n=k +1
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’ NOW, Ak+1 _ A.Ak

1 3k—1 3k—l 3k—1

3.3t 33 33
=33t 33 331
3.3t 3.3t 33!

_3.3(k+1)—1 3.3(k+1)—1 3.3(k+l)—1
— 3.3(k+1)*1 3.3(k+1)*1 3.3(k+l)*1
3.3<k+1)*1 3.3(k+1)*1 3.3(k+1)*1

Thus, the result is true for n=k +1

By the principal of mathematical induction, we have

3n—1 3n—1 3n—1
An — 3n—l 3n—1 3n—1 'n c N
3n—l 3n—1 3n—1
3 - . |1+2n —4n . e
3. If A= ,then prove A" = where n is any positive integer
1 -1 n 1-2n
Solution:
. 3 4
Given, A=
1 -1

By using the principle of mathematical induction

For n =1, we have
1+2 -4 3 4
P(1): A" = = A
1 1-2 1 -1
Thus, the result is true forn =1

Let the result be true for n = k
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P(k)'Ak—1+2k —4k neN
A B T e

Now, we have to prove that the result is true for n=k +1

At = ACA

__1+2k -4k ||3 -4
|k 1-2k|[1
[3(1+2k) -4k —4(1+2k)+4k
| 3k+1-2k  -4k-1(1-2K)
_'3+6k—4k —4 -8k + 4k

S 3k+1-2k 4k -1+2k
__3+2k —4—4k

1tk -1-2k
C[1+2(k+1)  —4(k+1)

| Lk 1-2(k+1)

Thus, the result is true for n=k +1
By the principal of mathematical induction, we have

1+2n -4n
A" = ,ngN
n 1-2n

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

Given, A and B are symmetric matrices. Therefore, we have

A'=AandB'=B ... (1)
Now, (AB-BA)'=(AB)-(BA)’

=B'A-A'B’
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=BA-AB [Using (1)]
= —( AB — BA)
(AB— BA)' = —(AB— BA)

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

5. Show that the matrix B'ABis symmetric or skew symmetric according as A is

symmetric or skew symmetric.

Solution:

Let A is a symmetric matrix, then A'=A ... (1)
(8'AB)'={B(B)}
- (AB) (B)
=B'A'(B)
=B'(AB) [Using (1)]
~.(B'AB)'=B'AB
Thus, if A is symmetric matrix, then B'AB is a symmetric matrix.
Let A is a skew — symmetric matrix
Then, A'=A
(B'AB)'=[B(AB)] =(AB) (B)’
=(B'A")B=B'(-A)B
=—-B'AB
..(B'AB)'=-B'AB

Thus, A is skew — symmetric matrix then B'AB is a skew — symmetric matrix
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Therefore, if A is a symmetric or skew — symmetric matrix, thenB'AB is a symmetric

or skew — symmetric matrix accordingly.
6. Solve system of linear equations, using matrix method.
2X—y=-2
3X+4y=3
Solution:
The given system of equation can be written in the form of AX = B, where
2 - X -2
A= ,X=| |and B=
3 4 y 3
Now, |A| =8+3=11%0
Thus, A is non — singular. Therefore, its inverse exists

T11|-3 2

4 1

At =L adia 1[ }

4 12
X-AB-L

11]-3 2|| 3

X 1|-8+3
= =—
y| 11/ 6+6
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1 2 0}l0
7. For what values of x,[1 2 1]|2 0 1/ 2(=0?
1 0 2|x
Solution:
1 2 040
Given, [1 2 1]|2 0 1|/2|=0
1 0 2| x
0
=[1+4+1 2+0+0 0+2+2]|2|=0
X
0
=[6 2 4]/2|=0
X

=[6(0)+2(2)+4(x)]=0
=[4+4x]=[0]
444X =0

=x=-1

Thus, the required value of x is — 1

3 1
8. If Az[ i 2},showthat A>-5A+71 =0
Solution:
. 3 1
leen, A=

_Az_AA_31 3 1
Y B R N | R R
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3(3)+1(-1)  3(1)+1(2)

[13)+2(-1) —1(1)+2(2)

[9-1 3+27] [8 5
| 3-2 -1+4] |-5 3
LH.S=A2-5A+7I
'8 5 3 1 1
= -5 +7
-5 3 -1 2 0
[8 5] [15 5‘+ 70
|5 3] [-5 10] [0 7
(-7 0] [7 0]
= +
0 -7] |0 7]

oo
o0

=0=RH.S

A2 —5A+71 =0

10
9.  FindX,if[x -5 -1]l0 2
2 0
Solution:

1 0 2
Given, [x -5 -1]j0 2 1
2 0 3

X

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

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

=[x? ~2x—40+2x~8]=[0]

|

|

w = DN
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’ :>[x2—48]:[0]
=x*—-48=0
= x* =48
= x=143
10. A manufacture produces three products X, Y, Z which he sells in two markets.
Annual sales are indicated below
Market Products
I 10000 2000 18000
1 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.
b) If the unit costs of the above three commaodities are Rs 2.00, Rs 1.00 and 50 paise
respectively. Find the gross profit.
Solution:

a. Here, the total revenue in market I can be represented in the form of matrix as

2.50
[10000 2000 18000]| 1.50
1.00
=10000x 2.50 + 2000x1.50+18000x%1.00
= 25000 + 3000 +18000
= 46000
And, the total revenue in market Il can be represented in the form of a matrix as
2.50
[6000 20000 8000]|1.50
1.00
=6000x2.50+20000x1.50+8000x1.00
=15000+ 30000+ 8000
=53000
Thus, the total revenue in market | is Rs 46000 and the same in market Il is Rs 53000
b. Here, the total cost prices of all the products in the market | can be represented in

the form of a matrix as
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2.50

[10000 2000 180000] 1.00

0.50

=10000x 2.00+2000x1.00+18000x0.50

= 20000+ 2000+ 9000 = 31000

As, the total revenue in market | is Rs 46000, the gross profit in this market is

Rs 46000 —Rs 31000 = Rs 150000

The total cost prices of all the products in market Il can be represented in the form of

a matrix as
2.00
[6000 2000 8000] 1.00
0.50

=6000x 2.00+ 20000x1.00+8000x 0.50

=12000 + 20000 + 4000

= 36000

Since the total revenue in market Il is Rs 53000, the gross profit in this market is
Rs 53000 — Rs 36000 = Rs 170000

5 6

) . 1 2 3 -7 -8 -9
11. Find the matrix X so that X =
4 2 4 6

Solution:
. 1 2 3 -7 -8 -9
Given, X =
4 5 6 2 4 6
Here, X has to be a 2x2 matrix

a c
Now, let X =
b d

a c||ll 2 3 -7 -8 -9
Thus, we have =
b di{|4 5 6 2 4 6

{a+4c 2a+5¢C 3a+6c} {—7 -8 —9}
. _

b+4d 20+5d 3b+6d| |2 4 6
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Comparing the corresponding elements of two matrices, we have

a+4c=—-7, 2a+5c=-8 3a+6c=-9
b+4d =2, 2b+5d=4, 3b+6d=6
Now, a+4c=-7=>a=-7-4c
s.2a+5c=-8=-14-8c+5c=-8
= -3c=6
=Cc=-2
.'.a:—7—4(—2)=—7+8:1
Now, b+4d =2=b=2-4d
-.2b+5d =4—=4-8d+5d =4
=-3d =0
=d=0
.'.b=2—4(0):2

sa=1lb=2,c=-2,d=0

1 -2
Thus, the required matrix X is [2 0 }

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

induction that AB" = B"A. Further, prove that (AB)" = A"B"forall ne N

Solution:
Given, A and B are square matrices of the same order such that AB = BA

Forn=1, we have
P(l) : AB=BA [Given]

= AB'=B'A
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’ Therefore, the result is true forn=1

Let the result be true for n = k
P(k):ABk =BA ... (1)
Now, we have to prove that the result is true for n=k +1

AB“* = AB*.B

=(B*A)B [By (1)]
=B*(AB)

=B(BA)

=(B*B)A

=B“"A

Therefore, the result is true for n=k +1

By the principle of mathematical induction, we have AB" =B"AneN

13.  Choose the correct answer in the following questions.

If A:{a P } is such that A% =1 then
4 —O

Solution:

Given, A[a ﬁ}
y
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14.

.-.AZZA.Az[“ ﬂ]a ﬂ}

y —ally -«

_a2+ﬁ7/ aﬁ—aﬂ_
lay—ay Pr+a’

__a2+,87/ 0
0 py+a’

Now, AZ =

a’+y 0 10
- =
0 Py +a? 01
Equating the corresponding elements, we have
o’ + Py =1
=a’+fy-1=0

=1-a’-fy=0

If the matrix A is both symmetric and skew symmetric, then
(A) A is diagonal matrix

(B) A is a zero matrix

(C) Ais a square matrix

(D) None of these

Solution:

If A is both symmetric and skew — symmetric matrix, then
A'=Aand A'=—A

A=A

A'=-A

= A=-A

= A+A=0
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= 2A=0
= A = O

15.  If A'is square matrix such that A’ = A then (1+ A)3 —7Ais equal to

(A) A B) I-A ©) 1 (D) 3A
Solution:

(1+A) —7A=1® + A*+312A+3A%] —7A
=1+A*+3A+3A’-7A
2 2
— 1+ A2.A+3A+3A—T7A [A =A]
—1+AA-A
—1+A —A
=l+A-A
=1

~(1+A) -7A=1
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Exercise 3.1
2 5 19 -7
1 In the matrix A=| 35 -2 = 12 |write
3 1 -5 17
i The order of the matrix
ii.  The number of elements
iii.  Write the elements a,;,a,,,8,;,8,,,8,;
2 5 19 -7
Solution: The given matrix is A=| 35 -2 g 12
J3 1 -5 17
i. In the matrix, the number of rows is 3 and the number of columns is 4. Hence
the order of the matrix is 3x4
ii.  If the order of the matrix is mxn, then the number of elements in the matrix is
product of m,n. So that the number of elements of the given matrix is 3-4 =12
iii.  The element a; is i" rowand j" column element.
a. a,=19
b. a,, =35

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

Solution: If a matrix is of the order mxn, then it has m-n elements.
Given that the number of elements in the matrix is 24.

The possible pairs of factors of 24 are S(1,24),(2,12),(3,8),(4,6)
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Therefore, the possible orders of the matrix having 24 elements are1x24,2x12, 3x8

4x6,6x4,8x312x%x2,24x1.
If the matrix has 13 elements, then the possible orders of the matrix are 1x13,13x1

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

elements?
Solution: If a matrix is of the order mxn, then it has m-n elements.
Given that the number of elements in the matrix is 18

The possible pairs of factors of 18 are (1,18),(2,9),(3,6)

Therefore, the possible orders of the matrix having 18 elements are 1x18,2x9,3x6

and 18x1,9x2,6x3

If the matrix has 5 elements, then the possible orders of the matrix are 1x5,5x1

4. Construct a matrix of order 3x4, whose elements are given by
: 1, .. .
i a :§|—3|+ jl
. a; =2i—]
&, Q, 83 dy
Solution: The general 3x4 matrixis A=|a,, a, a, a,
8y 83 d3 Ay

i. Given a; :%|—3i+ il

H
R N

Hence the matrix is A=

w Nlw o

A O NM|lO
N~ N N

N | o1

ii. Given a; =2i— j
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’ 1
- 5
Hence, the matrix is A= 5
4
5. Find the values of X, Y,z from the following equations
i 4 3| [y z
" |x 5] |1 5
' x+y 2] [6 2
" |5+z xy| |5 8
[x+y+z] [9
iii. Xx+z |=|5
| y+z 7
Solution: Two matrices are said to be equal if the order of those two matrices are equal and
each entry must be equal to the corresponding entry.
4 3
i. Given g ™
5 1 5

N NP
R N

w Nlw o

NN
N | ol

Orders of both matrices are equal. Each entry equal to corresponding entries

Hence, X=1y=3

. . X+y 2 6 2
ii. Given =
5+z xy 5 8

Orders of both matrices are equal. Each entry equal to corresponding entries
Hence, X+Y=6,Xxy=85+z=5
Therefore, z=0
Consider
(x—y) =(x+y) —4xy
=36-32
=4
X—y=%2

Suppose that X—Yy =2
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It gives 2Xx=8=x=4,y=2

Suppose that X —y =-2
It gives 2X=6=>Xx=3,y=3
Therefore Xx=4,y=2,z=0andXx=3,y=3,2=0,
X+y+2 9
iii. Given| x4z |=|5
y+z 7
Orders of both matrices are equal. Each entry equal to corresponding entries
Hence, X+Y+Z=6,X+y=6,y+z=7
Therefore, z=0,y=7,x=-1
a-b 2a+c -1 5
6. Find the value of a, b, c and d from the equation =
2a—b 3c+d 0 13
7 A=|a;] isasquare matrix, if

. ) a-b 2a+c -1 5
Solution: Given, =

2a-b 3c+d 0 13

Comparing the corresponding elements, we get
a-b=-12a+c=52a-b=0,3c+d =13
Solving the above equations

a-b-2a+b=-1
—a=-1
a=1

Hence, 1-b=-1=b=2
2(l)+c=5=c=5-2=c=3
3c+d =13=3(3)+d =13=d =4

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

A) m<n B) m>n C) m=n D) None
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Solution: A matrix having number of rows and columns are equal is called a square matrix

Hence, m=n

This is matching with the option (C)

. . 3X+7 5 0 y-2
8. Which of the given values of x and y when =

y+1l 2-3x 8 4
1 . .
A) X= ~3 y="7 B) Not possible to find
2 1 2
C :7,X:_— D X:—_’ g
) 3 ) 3773

) ) 3X+7 5 0 y-2
Solution: Given, =
y+1 2-3x 8 4

When two matrices are equal the corresponding entries are also equal

3x+7:0:>x:—£,y—2:5:>y:7
. 2
But by equatinga,,, we get 2-3x =4 = x=—§

But there are two different values of x, which is contradiction.
Hence, the above two matrices are not equal
This is matching with the option (B)
9. The number of all possible matrices of order 3x3 with each entry 0 or 1 is

(A) 27 (B) 18 (C) 81 (D) 512

Solution: Given matrix is of the order 3x 3 has 9 elements and each of these elements can be
eitherOor 1

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

Therefore, the required number of possible matrices is 2° =512
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Exercise 3.2
2 4 1 3 -2
1 Let A= ,B= ,C = Find each of the following
3 2 -2 5 3 4
)} A+B
i) A-B
iii) 3A-C
iv) AB
V) BA
: . _ 2 4 1 3 -2 5
Solution: Given matrices are A= ,B= ,C =
3 2 -2 5 3 4
1) The sum of two matrices is a matrix whose entries are equal to the sum of the
corresponding entries
Consider A+B
(2 4 1 3
A+B= +
13 2] |2 5
[2+1 4+3
[3-2 245
__3 7
|17
3 7
Therefore, A+ B =
17
i) The difference of two matrices is a matrix whose entries are difference of
corresponding entries.
Consider A—B
2 4 1 3
A-B= -
13 2] [-2 5
_'2—1 4-3
“13+2 2-5

11
|5 -3




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

’ 1 1
Therefore, A-B =
5 -3
iii) Consider 3A-C
2 4| |-2 5
3A-C=3 -
3 2 3 4
_|6+2 12-5
|9-3 6-4
|8 7
|6 2
iv) Two matrices are said to multipliable, if the number of columns of the first
matrix is equal to the number of rows of the second matrix.
Consider AB
(2 4]1[1 3
A-B= .
'3 2} [—2 5}
__2—8 6+20
13-4 9+10
__—6 26
-1 19
-6 26
Therefore, AB =
-1 19
V) Consider BA
1 3][2 4
B-A= .
|2 5|3 2
[ 2+9 4+6
| -4+15 -8+10
__11 10
|11 2
1 10
Therefore, BA=
11 2
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2. Compute the following
i
B PR
i [a?+b? b*+c?| [2ab 2bc
a’+c® a 2402 | | -2ac —2ab
-1 4 -6 12 7 6
iii) 8 5 16|+ 8 0 5
|2 8 5 3 2 4
. ‘cos?x sin®x | [sin®x cos®x
IV) HY 2 + 2 HY
| Sin®X Ccos” x| [cos™ X sin®X
Solution:
)] The sum of two matrices is defined as sum of the corresponding entries
" a b a b [2a 2b )
b a ‘b a | 0 2a

N

i) The sum of two matrices is defined as sum of the corresponding entries

2% +b? b2+cz}r_2ab 2bc} 2% +b%+2ab b2+c2+2bc}

a®+c¢® a’+b’| [-2ac -2ab| |a’+c’-2ac a’+b*-2ab

[(a+b)’ (b+c)
) (a- ) (a- b)z}
iii) The sum of two matrices is defined as sum of the corresponding entries
-1 4 -6] [12 7 6] [-1+12 4+7 -6+6

8 5 16|+/8 0 5(=| 8+8 5+0 16+5
2 8 5 3 2 4] | 2+3 8+2 5+4
11 11 O
=116 5 21
5 10 9

iv) The sum of two matrices is defined as sum of its corresponding entries
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cos’x sin®x . sin?x cos®x | | cos®x+sin®x  sin®x+cos® X
sinx cos’x | |cos’x sin®x sin® X +cos® X €os® X +sin® x

|11
11
3. Compute the indicated products

P N
1
i) |2][2 3 4]

1 -2][1 2 3
o 3}{2 3 1}

2 3 4]|1 3 5
iv) 3 4 5|0 2 4
4 5 6|3 0 5
2 1
1 01
V) 3 2
-1 21
-1 1
2 -3
. 3 -1 3
vi) 1 0
-1 0 2
3 1
Solution:
)} Two matrices are multipliable if the number of rows of the first matrix is equal

to the number of columns of the second matrix

a blfa -b] [ a®+b* -ab+ab

{—b a}[b a} | —ba+ab b2+a2}
[a?+b? 0

0 b2+a2}

=(a2+b2)B ﬂ

|
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i) Two matrices are multipliable if the number of rows of the first matrix is equal
to the number of columns of the second matrix
1 1.2 1.3 14 2 3 4
2[2 3 4]=|2-2 2:3 2:4|=|4 6 8
3 3-2 3.3 34 6 9 12
iii) Two matrices are multipliable if the number of rows of the first matrix is equal

to the number of columns of the second matrix

B R A

1v) Two matrices are multipliable if the number of rows of the first matrix is equal
to the number of columns of the second matrix
2 3 4|1 -3 5 [2+0+12 -6+6+0 10+12+20
3 4 5|0 2 4|=|3+0+15 -9+8+0 15+16+25
4 5 6|3 0 5 | 4+0+18 -12+10+0 20+20+30
[14 0 42
=18 -1 56
122 -2 70
V) Two matrices are multipliable if the number of rows of the first matrix is equal

to the number of columns of the second matrix

2 1 {1 01 [ 2-1+1--1 2-0+1-2 2-1+11
3 2{ }: 3-1+2--1 3.0+2-2 3-1+2-1

-1 21
-11

-1.1+1--1 -1.0+1-2 -1.1+1-1
[2-1 042 2+1

=13-2 0+4 3+2

-1-1 0+2 -1+1

1 2 3

=1 4 5

2 20

vi) Two matrices are multipliable if the number of rows of the first matrix is equal

to the number of columns of the second matrix
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-3

3 )
3 -1 3 1 0 l- 3-2-1-1+3-3 3--3-1-0+3-1
10 2], " |-1-2+0-1+2-3 -1.-3+0.0+2-1
[6-1+9 -9-0+3
| 2+0+6 3+0+2
[14 -6
14 5
1 2 -3 3 -1 2 4 1 2
4, If A=|5 0 2 |,b=(4 2 5|andC=|0 3 2|, thencompute
1 -1 1 2 0 3 1 -2 3
(A+B),(B—C). Also verify that A+(B—C)=(A+B)-C
1 2 -3 3 -1 2 4 1 2
Solution: The given matricesare A=|5 0 2 |,b={4 2 5| andC=(0 3 2
1 -1 1 2 0 3 1 -2 3

Consider the matrix A+ B

1 2 3] [3 -1 2
A+B=|5 0 2 |(+|4 2 5
1 -1 1] |2

(4 1 1]
=9 2 7
3 -1 4]

Consider the matrix B—-C

3 -1 2] [4 1 2
B-C=[{4 2 5|-[0 3 2
2 0 3] |1 -2 3
-1 2 0
=4 -13
1 20

Consider the matrix A+(B—C)
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Consider the matrix (A+B)—C

(A+B)-C

Therefore, A+(B—
2,003

3 3

5.  faz|i 2 2
3 3 3

T, 2

| 3 3

Solution: The given matrices are A=

-2 3

1 2 3] [-1 -2 0]
5 0 2+ 4 -1 3
1 -1 1 1 2 0]
[1+(-1) 2+(-2) -3+0]
5+4 0+(-1) 2+3
| 1+1 -1+2 1+0
0 0 -3
—|9 -1 5
2 1 1
1 2 3] [3 -12][4 1 2
5 0 2|+/4 2 5|-|0 3 2
1 -1 1] ]2 0 3|1
(4 1 -1 [4 1 2
9 2 7|-|0 3 2
3 -1 4| (1 -2 3
[0 0 -3]
9 -1 5
2 1 1]
C)=(A+B)-C
2 3
55
and B = 124 the compute 3A-5B
2 5 5
7 6 2
5 5 5]
2, 5] 2 3
3 3 5 5
1 2 4 1 2
33 3/ ™MB52 5
7 2 7 6
3 % 3 5 5

Consider the matrix 3A—-5B

gl ol
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1
|
1
I

1

3A-5B=3 2
3
2

Therefore, 3A—-5B is null matrix.

cosd sind
6. Simplify cosé{ }

sin@ —cosé
. +sing .
—-sin@ cos@ cosd sin@

cos@ sin 0}

: . . . sin@ —cosé
Solution: Consider the matrix expression cosé|
—sing@ cosé

cos@ sind
Simplifying the above expression as
cosd sin@ sin@ —coséd
cosé@ . +sin@ .
—-sin@ cosé cosd sind
[ cos’@  cos@sin@| [ sin?@  —sin@cosd ]

| —sinfcos@® cos’@ | |sindcosd  sin’O

cos’d  cos@sind]| [ sin?0  —sin@cosd |
| —sinfcos®  cos’6 | [sinfcosd  sin’O

cos® @ +sin’ @ cosdsin & —sin cos
—sin@cosé +sin @ cos O cos® 6 +sin’ 0

o 1

Therefore, cose{

cos@ sin 6}

sin@ —cosé 10

. +sing . =
—sin@ coséd cos@d sind 0 1
7. Find the matrices X,Y if

) 70 30
i X+Y = and X =Y =
2 5 0 3

.. 2 3 2 2
ii. 2X +3Y = and 3X +2Y =
4 0 -1 5

Il Il
Il

O O O
WiIN Wl Wl

o O o

o O o
Wi Wl wlo
L

|
W, Ul

I
NN gl o1 N
glo gl ol w
ol o s =
L
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Solution:

30
)] The given matrices are X +Y = and X =Y =
2 5 0 3
Adding the above two equations
7 0] [3 0
2X = +
2 5] |0 3
_[7+3 0+0
12+0 5+3
__10 0
12 8
50
Hence, X =
e
And
50 (7 0
+Y =
1 4 5
0
Y p—l
5
_ 0
50 2 0
Therefore, X = and Y =
1 4 11
" . . 2 3 2 2
i) Consider the equations 2X +3Y = and 3X +2Y =
4 0 -1 5
Consider the matrix equation: 2(2X +3Y)—3(3X +2Y ) =-5X

||
|
| ——
= o1
»~ O
|

|
= o
o1 O
Lo
~ o
EA—

= N N~ N~ N~

! 1
|_\
| I—

Hence,
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’ ( (2X +3Y)—-3(3X +2Y))
1 4 6 6 -6
5 0| |-3 15
12 12
5 -15
Z _E
_| 5 5
g
5
: i . . 2 3
Substitute the matrix X in the equation 2X +3Y =L 0}
Hence,
4 24
o 3 il  and
=14 o}_ 522 :
L ~2Z 6
5
2—i 3+ﬁ
3 = 252 5
4+— 0-6
L 5)
(639
_ 5
—6
13
Y = 5
-2
. . 3 2 1 0
8. Find X, if Y = and 2X +Y =
1 4 -3 2
: . 3 2 1 0
Solutlon:leenYz[1 4}andzx +Y={ }

alR o al|f gle

3 2
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1 0]

2X +Y =
__3 2_
3 2] [1 O]
2X + =
[1 4} -3 2]
1 0] [3 2
2X = -
-3 2] L 4}
~1{1-3 0-2
S 2|-3-1 2-4
B -1 -1
|2 1
1 3 0 5 6
9.  Find x and y, if 2 Yo
0 x 1 2 1 8
. . 1 3 y O 5 6
Solution: Given 2 + =
0 x 1 2 1 8
2 6 0 5 6 2+ 6 5 6
It implies that + y = = y =
0 2x 1 2 1 8 1 2x+2 1 8
Since two matrices are equal, corresponding entries are equal.
2+y=5=>y=3and 2x+2=8=x=3
. . X z 1 -1 3 5
10.  Solve the equation for X, Y, Zand t if 2 +3 =3
y t 0 2 4 6
[2x 2z] [3 -3 9 15
= + =
12y 2t 0 6 12 18
[2x+3 2z-3 9 15
- =
2y 2t+6 12 18
Equating the corresponding elements of these two matrices, we get
2x+3=9
=2x=6

Solution:

. X Z 1 - 3 5
Given, 2 +3 =3
[Y t} {0 2} {4 6}

=x=3
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’ 2y =12

=y=6

2z-3=15

= 2z=18

—z=9

2t+6=18

= 2t=12

=t=6

~X=3,y=6,z=9and t=6

2 -1 (10| ..
11. If x{3}+y{J{S},fmdvaluesofxandy

Solution:

SHEEE

[2x-y]| [10]
j— =—
| 3X+Y S |

Equating the corresponding elements of these two matrices, we get
2x—y=10 and 3x+y=5

Adding these two equations, we have

5x =15

=>x=3

Now, 3Xx+Yy=5

=Yy=5-3X

= y=5-9=4
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~.x=3and y=—4

. Xy X 6 4  xX+y| .
12. Given3 = + , find the values of X, y, z and w
Z w -1 2w z+w 3

Solution:
Given,{x y}:[x 6}{ 4 x+y}
zZ W -1 2w| |z+w 3
:>|:3X By}z[ X+4 6+x+y}
3z 3w -1+z+w 2w+3
Equating the corresponding elements of these two matrices, we get
X=x+4
=2x=4
=>x=2
3X=6+X+Yy
=2y=6+Xx=6+2=8
=>y=4
3w=2w+3
=>w=3
3z=-1+z+wW
=2z2=-1+w=-1+3=2
=z=1

s x=2,y=4,z=1landw=3
cosx -—sinx O

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

Solution:
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cosx -sinx O cosy -siny O
F(x)=|sinx cosx O F(y)=|[siny cosy O
0 0 1 0 0 1

cos(x+y) —sin(x+y) O

F(x+y)=|sin(x+y) cos(x+y) 0
0 0 1

F(x)F(Y)

[cosx —sinx O][cosy -siny 0

=|sinx cosx Ofsiny cosy O
| 0 0 1 O 0 1
[cosxcosy—sinxsiny+0 —cosxsiny—sinxcosy+0 0
=|sinxcosy-+cosxsiny+0 —sinxsiny+cosxcosy+0 O
i 0 0 0
‘cos(x+y) —sin(x+y) 0
=| sin(x+y) cos(x+y) O
i 0 0 1
=F(x+y)
SFX)F(y)=F(x+y)
5 1|2 1 2 1||5 -1
14.  Show that (i) #
6 7|3 4 3 4|6

~

1 2 3[-1 1 0] [-1 1 0
i){o 1 of|l0 -1 1|#/0 -1 1
11 0|2 3 4/ |2 3 4

=l
R RN
o O w

Solution:

(op]
~

o 3
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12311 0] [-1 1 0]t 23
‘10 1 0|0 -1 1(#{0 -1 1yl0 1 O
1 102 3 4| |2 3 4|1 10
2 0
15.  Find A>-5A+6lif A=|2 1
1 -1 0
Solution:
2 0 12 0 1
1 -1 0|1 -1 O

=|4
2

5
=9
0

A

5
=9

0

5
=9

[4+0+1 0+0-1 2+0+0

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

-1 2
-2 5
-1 2

-5A+6l

2 5|-52 1 3[+6/0 1 0
-1 2] |1 -10f [001

-1 2 10 0 5 6 0 0O
-2 5|-|10 5 15/+/0 6 O
-1 -2| |5 5 0] |0 0 6

-10 -1-0 2-5 6 0 O
10 —2-5 5-15|+[0 6 O

| 0-5 -1+5 -2-0] |0 O 6
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5 -1 37 [6 0 0

=|-1 -7 -10|+/0 6 O
-5 4 2| [0 0 6

[-5+6 -1+0 -3+0
= -1+40 -7+6 -10+0
|-5+0 4+0 -2+6

1 -1 -3
=-1 -1 -10

1
16.  If A=|0
2

w = N
e
=
o
<
)
—_
>
<)
2
=,
|
»
=,
+
\l
>
+
N
Il
o

Solution:

[1+0+4 0+0+0 2+0+6
=/0+0+2 0+4+0 0+2+3
12+0+6 0+0+0 4+0+9

8
5

I
O N o1
o~ O

13

Now A®=A%A

I
oo N Ol
o b O
&
N O
o N O
w DN

[5+0+16 0+0+0 10+0+24
=12+0+10 0+8+0 4+4+15
18+0+26 0+0+0 16+0+39
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21 0 34
=112 8 23
34 0 55

LA -BA*+TA+21

(21 0 34 5 0 8 1 0 2 1 00

=12 8 23|-6/2 4 5 |+7/0 2 1(+2/{0 1 O
_34 0 55 8 0 13 2 0 3 0 01
(21 0 34 30 0 48 7 0 14 2 00

=12 8 23(-|12 24 30|+| 0 14 7 |(+|0 2 O
_34 0 55 48 0 78 14 0 21 0O 0 2
[21+7+2 0+0+0 34+14+0] [30 0 48

=|12+0+0 8+14+2 23+7+0 |—-(12 24 30
_34+14+0 0+0+0 55+21+2 48 0 78
(30 0 48 30 0 48

=112 24 30(-|12 24 30
|48 0 78| |48 0 78

Il
o O O
o O O
o O O

I

o

A —BA2+TA+21 =0

3 1 0
17. If A:L } and | ={0 1},find k so that A% =kA—21

Solution:

Now A? =kA-2I
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’ 1 -2 3 2 10
= =k -2
4 -4 4 -2 01
(1 2] [3k —2k]| [2 O
j— = —
4 4] |4k -2k| |0 2
1 2] [3k-2 -2k
j— =
4 -4 | 4k -2k-2
Equating the corresponding elements, we have
3k-2=1
=3k=3
=k=1
Thus, the value of k is 1
0 -tan<
18. If A= 2 and | is the identity matrix of order 2, show that
tan < 0
2
cosa -Sina
l+A=(1 —A){ ) }
sina  cosa
Solution:

1+ A

|
I
o
- O
|
+
o
Q
|
—+
[y
>

tan — 0
2

I
—
[EN
N—

sinad  Ccosa

0-4)

cosa —sin a}
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a
~ {1 o} 0 —tan> {Cow _Sina}
01 tan & 0 sina cosa
i a

! tanE {cow —sin a}

a sina  cosa
—tanE 1

. (04 . a
cosw+smatan§ —sma+c05atan5

a . . a
—COSatanE+Slna S|natan5+c03a

1—2sin? %Jr 2sin% —cosEtan & —Zsingcongr(Zcos2 z—1jtan%

- Zcoszg—l tang+25ingcosg Zsingcosgtang+1—25inzz
2 2 2 2 2 2 2 2

1-2sin2 % 4+ 25in2 & —2sin%cos % +2sin%cos L —tan &
_ 2 2 2 2 2 2 2
_2sin%cos L +tan L+ 2sin L cos & 2sin2 € 11-2sin2 %
L 2 2 2 2 2 2 2
1 -tanl
_ 2
tang 1

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

19.  Atrust 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
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’ Solution:

(@) Let Rs x be invested in the first bond. Then, the sum of money invested in the

second

bond pays Rs (30000 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 1800, we have

5
[x(30000— x)] 100 | _ 1800 .+S.1 for1year = Principal x Rate
’ 100
100

5x  7(30000-x)
= +

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
[x(30000-x)]| *2° | = 2000
100
Bx  7(30000-x) _ 2000

- 100 " 100
= 5x+ 210000 - 7x = 200000
=> 210000 —2x = 200000

= 2X = 210000 - 200000

= 2x =10000
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’ = x =5000
Therefore, 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.

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:

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)
=12(1680)
= 20160
.. The bookshop will receive Rs 20160 from the sale.

21.  Assume X, Y, Z, W and P are the matrices of order 2xn,3xk,2x p,nx3and pxk
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.pisarbitrary, k=3
D.k=2,p=3

Solution:

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

Also, PY will be of the order pxKk.
Matrices W and Y are of the orders nx3and 3xKk respectively.

Since the number of column is W is equal to the number of rows in Y, matrix WY is

well — defined and is of the order nxk
Matrices PY and WY can be added only when their orders are the same.

But, PY is of the order pxkand WY is of the order nxk

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

22.  Assume X, Y, Z, W and P are the matrices of order 2xn,3xk,2x p,nx3and pxk

respectively. If n = p, then the order of the matrix 7X —5Z is
A) px2 B) 2xn C) nx3 D) pxn

Solution:
Matrix X is of the order 2xn.
Thus, matrix 7X is also of the same order.
Matrix Z is of the order 2x p, i.e., 2xn [since n = p]
Therefore, matrix 5Z is also of the same order.
Now, both the matrices 7X 5Z are of the order 2xn

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

-1 2 3 -4 1 -5
1. If A=| 5 7 9landB=|1 2 0 |[,then verify that
-2 11 1 3 1
(i) (A+B)'=A+B' (i) (A-B)'=A-B’
Solution:
-1 5 -2 -4 1 1
Wehave A'=| 2 7 1|,B'=|1 2 3
3 9 1 -5 01
-1 2 3] [4 1 -5 -5 3 2
(i) A+B=|5 7 9|+|1 2 0|=|6 9 9
-2 11| |1 3 1| |[-1 4 2
5 6 -1]
~(A+B)'=| 3 9 4
-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
Thus proved (A+B)'=A+B'
-1 2 3 -4 1 -5 3 1 8
(ii)A~-B=|5 7 9|-|1 2 ©
-1 .
2 If A'=|-1 2|and b:{ ) },then verify that

I
I
ol
©

-2 1 1) [1 3 1] [-83 =20

-1 5 2] [-4 1 1] [3 4 -3
~(A-B)=|2 7 1|-|1 2 3|=[1 5 -2

39 1/|-501| (89 0
Thus proved (A_ B)': A'_B'

3 4

0 1
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(i) (A+B)'= A+B’ (i) (A-B)'= A—B"

Solution:

(i) Since A=(A")’

3 -1 0
Thus, we have A=
4 2 1

‘+—121_211
1 2 3| |5 4 4

Hence proved (A+B)'=A+B'
. 3 -1 0 -1 2 1 4 -3 -1
(ii)A-B= _ _
4 2 1 1 2 3 3 0 -2
4 3
~(A-B)'=|-3 0
-1 -2
3 4 -1 1 4 3
A-B'=|-1 2|-12 2|=|-3 0

0 1 1 3| |[-1 -2

Hence proved (A-B)'= A—B'

> = > w
+ ¥ -
W > w ”|
i I N
Il 99) — =
| ~ N w

© h @ I | W N e

NS

BN N R = DN =
T B s o ko

I 1

|

oL

W N e
Il

[ENEENY

A A O
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3. If A'{‘l }and B=[_ },thenfind (A+2B)’
Solution:
Since A=(A")’
-2 1
SA=
B
-2 1 -1 0
S A+2B= +2
3 2 1 2
2 1] [-2 0
= +
13 2] |2 4
__—4 1]
|5 6]
-4 5
.'.(A+ZB)'=[ }
1 6
4, For the matrices A and B, verify that (AB)'=B' A'where
1 0
) A=|—4,B=[-1 2 1] i) A=|1|,B=[1 5 7]
3 2
Solution:
1 -1 2 1
() AB=|-4|[-1 2 1]=| 4 -8 -4
3 -3 6 3
-1 4 -3
. (AB)'=|2 -8 6
1 4 3
-1
Now, A'=[1 -4 3],B'=| 2
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-1

B'A'=| 2 |1 -4 3]
-1 4 -3
=2 -8 6

0

1
1 -4 3
Thus proved (AB)': B'A'
(i) AB=|1|[1 5 7]

2
00 0
_l1 5 7
2 10 14
01 2
~(AB)'=|0 5 10
0 7 14
1
Now, A'=[0 1 2],B'=|5
7
1
~B'A=|5[0 1 2]
7
01 2
_l0 5 10
0 7 14
Thus (AB)'=B'A'
cos sin
5, If(i)A:{ “ a},thenverifythat A'A=1

—Sina Ccosa
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(i) Az[ sina cosa

) ]thenverifythat A'A=1
—cosa Sina

Solution:

A cosa Sina
—Sina  cosa

A [cosa —sina |
~ |sina  cosa |
. [cosa —sinal][ cosa -sina
A'A=| ]
'sina  cosa ||-sina cosa
__ cos® a +sin’ « Sin @ COS & —SiN & COS
 sinacosa —sina cosa sin® o +Cos° &
1 0 |
1o 1|7

Thus proved A'A=1

(ii) A:{

sina  cosa
—C0Sa  Sina

A sinad —cosa
 |cosa sina

sina —com}{ sina cow}

cosa sina ||-cosa sina

A sin® o +cos’ a sina cosa —sina cosa
|sinacosa —sinacosa cos’ a +sin’ &

_[1 0],
10 1]

Thus proved A'A=1
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1 15

6 (i) Show that the matrix A=| -1 2 1 |isasSymmetric matrix
5 1 3
0 1 -1
(if) Show that the matrix A={-1 0 1 |isaskew symmetric matrix
1 -1 0
Solution:
1 15
(i) Wehave A'=|-1 2 1|=A
5 1 3
A=A
Thus, A is a symmetric matrix
0 -1 1 0O 1 -1
(i) Wehave A'=| 1 0 -1|=—-|-1 0 1 |=-A
-1 1 0 1 -1 0
wA'=—A
Thus, A is a skew — symmetric matrix
| 1 5 .
7. For the matrix A:[6 7},verlfythat
(i) (A+A")is a symmetric matrix
(i) (A—A")is a skew symmetric matrix
Solution:
1 6
A=
57
. 1 5 1 6
(i) A+A'= +
6 7 5 7
_{2 11}

11 14




Infinit})" .. Sri Chaitanya
Learn | Educational Institutions

2 11

L(A+AY) = =A+A
11 14
Thus, (A+A") is a symmetric matrix
1 5 1 6
(i) A-A'= -
6 7 5 7
|0 -1
|1 0
0 1
A-A") =
(a-n)- & )
|0 1
100
=—(A-A)
Thus, (A—A") is a skew — symmetric matrix
L h 0 a b
8. Find E(A+A')andE(A—A'),When A=|-a 0 c
-b —c O
Solution:
0 a b
Given, A=|-a 0 ¢
-b —c O
0 -a -b
A'=la 0 -c
b ¢ 0
0 a b 0 -a -b
A+A'=|-a 0 c|+|la 0 -c
-b —c O b ¢ O
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0 0O

0 0O
0 0O
~Z(A+A)=|0 0 0
0 0O

1
2
0 a b] [0 -a -b
b ¢ 0] |[b ¢ O

0 2a 2b
=|-2a 0 2c

-2b -2c¢ O

0 a b
=2l-a 0 ¢

-b -c O

1 0 a b
~Z(A-A)=|-a 0 c

2

9. Express the following matrices as the sum of a symmetric and a skew symmetric
matrix
M35 "6—22 _"33—1
0) 1 @i)|-2 3 -1 @i)y| -2 -2 1
2 -1 3 -4 -5 2

: 1 5
iv
Ol

b ¢ O

Solution:

3 5 3 1
Let A= ,then A'=
1 -1 5 -1

3 5 3 1
Now, A+ A'= +
1 -1 |5 -1
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[6 6
e -2
1 1

LetP=§(A+A)
16 6
216 -2
[3 3
13 -1

3 3
Now, P'= P

3 -1

L P= %(A+ A')is a symmetric matrix

o2 22
153

eo=L(a )

SV

{53

Jo 2
Now,Qz[_2 0}=—Q

~.Q= %(A— A') is a skew- symmetric matrix
Thus, A as the sum of P and Q
3 3 0 2 3 5
P+Q= + = =A
3 -1 -2 0 1 -1
6 -2 2 6 -2 2

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

12 -4 4

—|-4 6 -2

4 -2 6

P=£(A+A')
2

12 -4 4

:% 4 6 -2
4 -2 6

6 -2 2
=-2 3 -1
2 -1 3

6 -2 2
Now, P'=|-2 3 -1|=P
2> -1 3

1 [ . .
Thus, P = E(A+ A')is a symmetric matrix
6 -2 2 6 -2 2

Now, A—A'=|—2 3 -1|+|l-2 3 -1
2 -1 3 2 -1 3

0 O
0 O
0 O
1 0 0O
LetQ:E(A—A'): 0 0 O
0 0O
0 0O
0 0O

I . .
Il
o O O
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1 . . .
Thus Q = E(A_ A')is a skew- symmetric matrix

Thus, A as the sum of P and Q

P+Q=

2 4
14 4

1 .
LetP:E(A+A)

;]

12
Now, P'= =P
2 2

1 : , .
Hence, P = E(A+ A') is symmetric matrix.

1 5 1 -1
Now, A—A'= -
-1 2 5 2

150

zZ e I Il
g = > | |
3 g NN w
)> —
+ > | ) T
gN |
J>_ Il N|0.|l\>|'—‘ w
Il I N
| [EY N N
[N
I N Ol
N Ol - N o r\’|tIJ'|
L 1 '5-" |
+ @ +
> I
g - > | | -
- N|lw N ot
oo Il
5 |
(&0 = o o NG
N ,L o w N|w
1 L
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1 L [0 3
LetQ=E(A—A)—[_3 0}

, {0 —3}
Now Q'= 3 0 =-Q

1 , , ,
Hence Q = E(A_ A')is a skew symmetric matrix

Thus, A as the sum of P and Q

oo [t 2,0 3
S PP R I

143

=A
10. 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
Solution:
A and B are symmetric matrices, therefore, we have
A'=Aand B'=B ... (1)
Here, (AB—BA)'=(AB)'—(BA)'
=B'A'-A'B'
=BA-AB [by (1)]
=—(AB-BA)
~.(AB—AB)'=—(AB-BA)
Hence, (AB—BA)is a skew symmetric matrix
cosa -—sSina
11, If Az{ ) ]thenA+A'=I,ifthevalueofais
sina  cosa
AZ B.Z C.n p. "
6 3 2
Solution:
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A cosa —Sina
sinaa  cosa

, | cosa sina
= A = .
—sina cosa

Now A+ A'=1
| cosa —sina . cosa Sina B 10
“lsinag  cosa —sina cosa| |0 1
2C0S¢ 0 10
- =
0 2C0S¢ 01

Equating the corresponding elements of the two matrices, we have

CoSa =

a =cos™ (lj
2

p/a
La=—
3
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Exercise 3.4

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

Solution:

1 -1
Let A=
HA

Since A= 1A

12

Applying R, =R, —2R,

“lo <)% 1)

Applying R, — % R,

1 o1 | !

= _
o 11712
5

Applying R > R +R,

> _AS
- o
Il
o
| | w —4¢
ain & [
gl alk o-||||\>0"|00
gl ol
gl o
>
>
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2 Find the inverse of each of the matrices, if it exists [ }
Solution:
2 1
Let A=
i
Since A= |A
2 1 10
= A
HEEE
Applying R, >R, - R,
10 1 -1
= = A
o 1]
Applying R, > R, —R,
10 1 -
= = A
M
a7
-1 2
) \ . e 1 3
3. Find the inverse of each of the matrices, if it exists L 7}
Solution:
1 3
Let A{ }
2 7
Since, A= 1A
|1 3 B 10
12 71 o 1
Applying R, > R, —2R,
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Lo 1% 2

Applying R, - R, - 3R,
1 0 7 -3

= = A
0 1] |-2 1

. A—1: 7 _3

h 2 1

2 3
4. Find the inverse of each of the matrices, if it exists. L 7}

Solution:

2 3
Let A=
s

Since, A= 1A
2 3 10

. = A
{5 7} {0 1}

Applying R, — % R,

Applying R, - R, —5R,

Applying R, — R, +3R,

o SN o1 —
| ~N N w
N[ NI
Il
Il
| O N
| o >
>




Infinitj»" .. Sri Chaitanya
Learn | Educational Institutions

1 0 -7 3

A
5,
2

Applying R, - 2R,

“lo 1[5 2

2 1
5. Find the inverse of each of the matrices, if it exists. {7 4}

Solution:

2 1
Let A=
7 4

Since, A=1A
2 1 10

. = A
{7 4} {0 1}

Applying R, —>%Rl

Applying R, - R, -7R,

Applying R, >R —R,

>
o = ~ — - _
Il
NIk NP AN | l
SN N |
Il I “
l o N -
IR |
= O
= o
>
>
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1 4 -1

I ;
= = A
= i A}
2 2
Applying R, — 2R,
10 4 -1
= = A
oo 3]
A 4 -1
’ -7 2
) ) . e 2 5
6. Find the inverse of each of the matrices, if it exists. L 3}
Solution:
2 5
Let A=
i
Since, A=A
2 5 10
= A
1 3 0 1
S 1
Applying R, _)ERl
= 1 A
0
Applying R, > R, —R,
1 L
= = 21 A
0 -=- 1
2
Applying R, > R, —5R,

w N g
Il

o N

=

Nl Do
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1 0 3 -5

Applying R, — 2R,
1 0] [3 -5

= = A
{0 1} [_1 2}

LAt = 3 5

' -1 2

31
7. Find the inverse of each matrices, if exists. L_) 2}

Solution:

31
Let A=
s

Since, A= 1A

SER

Applying C, - C, -2C,

~h 24 1

Applying C, »C,-C,

= o4 ]

Applying C, »C, -C,

“lo 2J45 o]

L 1 . . e
U
o
|
N |-
Il
|
N~
H
>
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I 2 -
-5 3
) ) . . 4 5
8. Find the inverse of each the matrices, if it emst{3 4}
Solution:
4 5
Let A=
s
Since, A= |A
4 5 10
= A
3 4 0 1
Applying R, >R —R,
11 1 1
= = A
sl 1)
Applying R, > R, —3R,
11 1 -
= = A
e
Applying R, >R, - R,
10 4 -5
= L A
oas 7
) ) . e . 0
9 Find the inverse of each of the matrices, if it exists. [ 7}
Solution:

.A—l_ 4 _5
T T3 4

3 10
Let A=
2 7
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Since, A= 1A

[

Applying R, - R —R,

=12 71 1)

Applying R, - R, - 2R,

“lo 1% 2]

Applying R, > R, —3R,

Lo 2 3

A 7 -10
T2 3
) ) . . 3 -1
10. Find the inverse of each of the matrices, if it exists [ A 2}
Solution:
3 -1
Let A=
-4 2
Since, A = Al

N

Applying C, —C, +2C,

=l 242 1

Applying C, - C, +C,

=[5 24z 3|

Applying C, — %CZ
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10 1
= -A
01

N|lw N

AT =
2

N|w N

2
11. Find the inverse of each of the matrices, if it exists. [1

Solution:
2 -6
Let A=
1 -2

Since, A=Al

S

Applying C, —C, +3C,

e il

Applying C, > C, -C,

(o 5 ]

Applying C, — %Cl

10 1 3
= -Al 1
0 1 |
-1 3
Al=
1,
2

-6
-2

|
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6 -3
12. Find the inverse of each of the matrices, if it exists. [ ) 1 }

Solution:
6 -3
Let A=
PN
Since, A=A
6 -3 10
= A
-2 1 0 1

Applying R, — % R,

0 O

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

Therefore, A* does not exist.

2 -3
13. Find the inverse of each of the matrices, if it exists [ 1 2 }
Solution:

2 -3
Let A=
-1 2

Since, A= |A

U 2z U
=3
| \Sl '|\) =
S
[ «Q
N~ o ,_\N;H
Il
~L Il
Wl ol N;U o ol
N o +
N L O
> Py =
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2 -3 |10
= A
[—1 2} [0 1}
Applying R, > R +R,
1 -1 (11
= = A
Ll 2} {o J
Applying R, >R, +R,
1 -1 (11
= = A
{0 1} L 2}
Applying R, > R +R,
10| (2 3
= = A
{0 1} L 2}
LAt = 23
12

2 1
14, Find the inverse of each of the matrices, if it exist. L 2}

Solution:

2 1
Let A=
4 2

Since, A= |IA
2 1 10

. = A
[4 2} [0 1}

- 1
Applying R, = R, - R,

1
00 1 —-=
= A

0 1
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Since, we can see all the zeros in the first row of the matrix on the L.H.S

Therefore, A* does not exist

1 3 -2
15. Find the inverse of each of the matrices, if itexists | -3 0 -5
2 5 0

Solution:

1 3 2
Let A=|-3 0 -5
2 5 0

Since, A = IA
1 3 -2

1 00
-3 0 -5=/0 1 0|A
2 5 0 0 01

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

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

= O O
>

Applying R, - R +3R, and R, > R, +8R,

1 0 10 -5 0 3
0 1 21|=-13 1 8|A
0 -1 4 -2 01

Applying R, > R, +R,

1 0 10 -5 0 3
01 21|=/-13 1 8|A
0 0 25 -15 1 9

1
Applying R —R
pplying 3_)25 3

] . .
o
|
[EEN
N
|
N
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1 0 10 5 0
0 1 21|=(-13 1
0 0 1 _g i
L 5 25 25]
Applying R, > R, —10R,, and R, - R, —21R,
1 2 .3
5 5
.2 A 11,
5 25 25
31 9
| 5 25 25|
1 2 _3
5 5
optofo2 4 U
5 25 25
3 1 9
| 5 25 25
2 0 -1
16. Find the inverse of each of the matrices, if itexists |5 1 0
01 3
Solution:
-1
Let A=
Since A= 1A
-1
0 |= A
3
. 1
Applying R, = 5 R,

|o o w
>

o O B
o = O
~ O O

o 01N
~ P O
w O

o g N
P P O
o o r
o r O
~ o o
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1

1
O O NP

N

Nk, DO

’ 1 0 —= 00
2
51 0 1 0]|A
01 3 01
Applying R, > R, —5R,
10 1 1 00
2 2
0 1 5 = > 1 0|A
2 2
01 3 0 01
Applying R, > R, —R,
1 0 - 1 0 O
2
01 2|=|-2 1 ola
2
00 4 -1 1
L L2 ]
Applying R, - 2R,
10 A 1 0 O
2 2
01 2|=|-2 1 ofa
2 2
0 0 1 5 -2 2
. 1 5
Applying R1—>R1+ER3,and R, —>R2—§R3
1 00 3 -1 1
0 1 0|=(-15 6 -5|A
0 01 5 2 2
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3 -1 1
L. A_lz _15 6 _5
5 -2 2

17. Matrices A and B will be inverse of each other only if
A. AB =BA
B. AB=0,BA=I
C. AB=BA=0
D. AB=BA=I

Solution:

Since, 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=lI, then B is said to be the inverse of A. In

such 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= |



