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Chapter 3: Matrices.

Exercise Miscellaneous

0 1 "o i . N .
1. LetA= o ol show that (al +bA)" =a"l +na"*bA, where | is the identity matrix of

order2and ne N

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
Thatis, 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)
=(a“I +ka“"bA)(al +bA)

=a* "+ kabAl +a*blA+ka“h*A?

=a“'l +(k+1)a'bA+ka“'b* A L. 1)

NOWA2=0101
’ 0 0j|0 O

g
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From (1), we have
(al +bA)k+l =a“"+(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 01
(al+bA) =a"l +na"*bA where A:[O 0}’”6’\1

1 1 1 3n—l 3n—l 3n—1
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 1 1
111

By using the principles of mathematical induction

Forn=1, we have

3t 3t 3 3P 3P 3 111
P(1)=|3*" 37 37 |=|3 3 3 |=|11 1|=A
31—1 31—1 31—1 30 30 30 1 1 1

Thus, the result is true forn=1

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

P(k): A=| 3 3 3
3k—1 3k—l 3k—l

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

3.3t 3.3t 33t
—|3.3“1 331 331
3.3t 3.3t 33!

"3. 3(k+1)—1 3. 3(k+1)—1 3. 3(k+1)—1
_ 3.3(k+1)—1 3'3(k+1)—1 3'3(k+1)—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 3!’1—1
An — 3n—1 3n—1 3n—1 ,n c N
3n—1 3n—1 3n—1
3 4 . [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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’ 1+2k -4k }
,neN

P(k): A { kK  1-2k

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

[1+2k -4k (3 -4
ko 1-2k|l1 -1

[3(1+2k) -4k —4(1+2k)+4k
| 3k+1-2k  —4k-1(1-2k)
[3+6k-4k -4-8k+4k
| 3k+1-2k -4k —1+2k

[3+2k —-4—4k
| 1+k —1-2k

[1+2(k+1) —4(k+1)}
|14k 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" = ,neN
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'=Aand B'=B ... (1)
Now, (AB—BA)'=(AB)—(BA)’
=B'A-A'B’

= BA—- AB [Using (1)]
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= —( 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'(AB)}
= (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)'z—B'AB
Thus, A is skew — symmetric matrix then B' AB is a skew — symmetric matrix

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

or skew — symmetric matrix accordingly.
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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 -1 X -2
A= X = and B =

3 4 y 3
Now, |A|=8+3=11¢O

Thus, A is non — singular. Therefore, its inverse exists

Al :iadezi 41
A 113 2

L1412
LX=AB==
11]-3 2] 3

X 1(-8+3
= =—
HEarS

For what values of x,[1 2 1]

Solution:

~
= [ I
= 2l
7 I—\|I—‘H| L
- RIN R | O; 1
= =
N o
Il [
|—\||
| o
%)
S
o
<
Il
|—\||—\
[ENE )
P N
o o N
N B O
x N O
Il
o
-
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1 2 0}l0

Given,[1 2 1]j2 0 1}2|=0
1 0 2|x

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

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

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

=x=-1

Thus, the required value of X is — 1

3 1
8. If Az[ 1 2},showthat A2 _5A+71 =0

Solution:

. 3 1
Given, Az{ 1 }

[9-1 3+27 [8 5
| -3-2 -1+4| |-5 3

LH.S=A>-5A+7I
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8 5] 3 1 1 0
= -5 +7

-5 3] |12 0 1
[8 5] [15 5+7o
|5 3| |5 10| |0 7

-7 0] [7 ©
= +
0o 7] |0 7

__O 0
10 0
=0=RH.S
. A?-5A+71=0
1 0 2| x
9. FindX,if[x -5 —1]0 2 1(4|=0
2 0 3|1
Solution:
1 2| x
Given, [x -5 —1] 0 2 1(|4|=0
2 311
X
=[x-2 -10 2x-8](4|=0
1

=[x(x=2)-40+2x-8]=0
= | x*~2x—40+2x-8]=[0]
=[x*-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
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’ Market Products

I 10000 2000 18000
I 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 commodities 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 +18000x1.00
= 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
=6000x 2.50+20000%1.50+8000x1.00
=15000 + 30000 + 8000
=53000
Thus, the total revenue in market I 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

2.50
[10000 2000 180000]|1.00
0.50
=10000x 2.00 +2000x1.00+18000x%0.50
= 20000 + 2000 + 9000 = 31000
As, the total revenue in market I is Rs 46000, the gross profit in this market is
Rs 46000 —Rs 31000 = Rs 150000
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’ 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

=6000x2.00+20000x1.00+8000x 0.50

=12000+ 20000 + 4000

= 36000

Since the total revenue in market 11 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

NowletX—a S
’ b d

a cl|f[1 2 3] [-7 -8 -9
Thus, we have =
b dj|4 5 6] 2 4 6

b+4d 2b+5d 3b+6d

P a+4c 2a+5c 3a+6¢ __—7 -8 -9
2 4 6

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
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=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

na=lb=2c=-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)n =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
Therefore, the result is true forn =1
Let the result be true for n = k
P(k):AB*=B*A ... (1)
Now, we have to prove that the result is true for n=k +1

AB**! = AB* B

=(B*A)B [By (1)]
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=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"A,ne N
13.  Choose the correct answer in the following questions.

If Az{a % } is such that A2 = | then
V4 04

(A)l+a’+ By =0

(B)1-a®+fy=0

(C)1-a*-py=0

(D)1+a’—py =0
Solution:

Given, A{a ﬁ}
Yy -«

y —«o

.'.A2=A.A=[a ﬂ[a /)’}

_az +ﬂ7/ aﬂ_aﬁ_
ay—ay Pr+a’ ]

0 Ly +a?

% + By 0 :|

Now, A? =

0(2+;/ 0 10
= =
0 pBr+a®| |01
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14.

Equating the corresponding elements, we have

a’+ By =1
=a’+py-1=0
=1-a*-pBr=0

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

(B) A is a zero matrix

(C) Ais a square matrix

(D) None of these

Solution:

15.

If A is both symmetric and skew — symmetric matrix, then

A'=Aand A'=-A

If A is square matrix such that A* = A, then (1 + A)3 —T7Ais equal to

(A) A (B) 1 —A ©) 1 (D) 3A

Solution:

(1+A) ~7A=1°+ A*+312A+3A% —7A
=1+A +3A+3A*-TA

=1 +A2.A+3A+3A-7A [AZ =A]
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’ =1+AA-A

=1+A’—A
=1+A-A
=

~(1+A) =7A=1




